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I  wish  to  point  oxit  in  the  above  essay  an  error  in  the  description  of  Fig.  163. 
p.  525,  into  which  I  was  led  by  the  absence  of  any  reference  or  history  in  the  catalogue 
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p.  65.  The  ulnar  artery  is  said,  in  Sir  C.  Bell's  account  of  the  ease,  to  hare  been  tied, 
as  well  as  the  radial,  during  the  patient's  life.  Mortification  of  the  arm  ensued,  of 
which  the  patient  died.  There  had  not  been  any  hsemorrhage  during  life,  though  the 
patient  lived  in  constant  dread  of  the  tumour  bursting. 

I  have  thought  it  better  to  correct  these  inaccuracies,  though  they  do  not  affect  the 
main  conclusions  as  to  the  pathology  or  treatment  of  the  disease  in  question,  which 
are  enforced  in  the  essay.  The  mistake  is  only  another  illustration  of  the  importance 
of  accompanying  morbid  specimens  (especially  those  of  importance)  by  a  reference  to 
their  history.  This  preparation  was  put  up  by  Mr.  Shaw,  who  also  personally  attended 
the  patient. 


NOTE  TO  THE  ESSAY  ON  ANESTHETICS. 

Since  the  article  on  Anaesthetics  was  printed,  a  death  under  chloroform  has  taken 
place  in  the  operating  theatre  of  the  Edinburgh  Infirmary.  The  author  of  the 
article  was  not  present  on  the  occasion,  and  does  not  feel  able  to  present  such  an 
account  of  the  occurrence  as  to  afford  instruction  to  the  reader. 

It  appears  also  that  there  was  another  case  of  death  under  chloroform  in  the  same 
theatre  during  the  period  of  nine  years,  referred  to  at  p.  497.  But  it  is  difficult,  from 
the  conflicting  acco\ints  which  have  been  received,  to  determine  what  .share  the 
anaesthetic  may  have  had  in  the  fatal  event. 
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IF,  perhaps,  we  except  diseases  of  tlie  eye,  no  department  of 
surgery  lias  made  greater  advance  witliin  the  last  fifteen 
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creditable  achievements  of  modern  surgery. 

The  space  allowed  by  the  present  work  will  not  permit  of  any 
thing  approaching  to  a  full  dissertation  on  the  various  affections 
peculiar  to  women,  which  require  surgical  treatment.  I  shall, 
therefore,  endeavour  to  keep  closely  to  the  more  important 
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which  permit  of  relief  by  operation.  The  following  will  be  the 
arrangement  of  subjects  treated  of: 
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IV.  Uterine  fibroid  tumours  (in  reference  to  surgical  ti-eat- 

ment) . 

Y.  Malignant  disease  of  the  cervix  iteri. 
VI.  Malignant  disease  of  the  external  genitals. 
VII.  Non-malignant  disease  of  the  external  genitals. 
VIII.  Surgical  measures  in  cases  of  extra-uterine  pregnancy. 
IX.  Ruptured  perineum,  and  its  consequences. 
X.  Organic  diseases  of  the  ovary,  and  their  surgical  treat- 
ment. 
XI.  Vaginal  fistula. 
XII.  The  Cesarian  section. 

I.    Vasculab  Tumours  or  the  Urethra. 

Urethral  hcemorrhoids,  or  vascular  tumours  of  the  meatus 
urinarius,  are  not  uncommon  in  women  of  any  age,  though 
more  frequent  in  young  adults.    They  are  sometimes  single, 
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but  often  multiple.  They  may  be  pedunculated  or  on  broad 
bases.  Their  most  frequent  site  is  on  the  floor  of  the  meatus, 
but  they  may  occur  at  any  part.  They  rarely  extend  far 
inwards,  but  sometimes  sufhciently  so  to  make  their  complete 
exposure  difficult.  Those  with  broad  bases  resemble  very 
closely  in  all  particulars  the  more  vascular  kind  of  piles  ;  but 
those  which  have  become  pedunculated  are  of  more  fragile 
texture,  and  look  more  like  small  nsevi.  They  are,  however, 
never  congenital,  and  in  their  mode  of  origin  and  real  nature 
are  probably  analogous  to  anal  piles.  Their  symptoms,  also, 
making  allowance  for  difference  in  site,  are  very  similar  to 
those  of  piles.  Proneness  to  bleed,  great  sensitiveness,  liability 
to  become  extruded  and  inflamed,  pain  during  the  escape 
of  the  visceral  contents,  are  some  symptoms  which  both  diseases 
have  in  common. 

The  amount  of  suffering  caused  by  these  little  growths  is  often 
exceedingly  great.  In  some  cases  the  pain  is  almost  constant ; 
in  others  it  is  only  excited  by  irritation,  as  for  instance  the 
passage  of  urine  over  the  growth.  The  quantity  of  blood  lost  may 
vary  greatly,  and  in  some  cases,  which  are  attended  by  great 
irritation,  it  may  be  very  trivial.  If  a  woman  complains  of 
pain  in  passing  urine,  with  occasional  bleeding,  an  examination 
should  always  be  made,  and  in  most  such  cases  a  urethral 
hseniorrhoid  will  be  found. 

Very  often  the  irritation  produced  by  these  little  growths 
suffices  to  cause  serious  constitutional  disturbance.  In  one 
instance  I  have  known  urethral  or  urinary  paraplegia  to  result; 
but  this  event  is  probably  extremely  rare. 

Those  who  have  had  much  experience  in  the  treatment  of 
these  cases  will  acknowledge  that  their  complete  cure  is  often 
not  easy.  Although  the  little  tumours  seem  to  be  very  super- 
ficial, they  are  not  really  so ;  and  unless  the  submucous  base  is 
destroyed,  they  quickly  and  pertinaciously  grow  again.  The 
ligature,  excision,  and  the  cautery,  either  singly  or  combined, 
are  our  chief  means  of  combating  them.  Whatever  method  is 
adopted  should  be  boldly  used.  The  application  of  any  so- 
called  mild  caustic,  as  the  nitrate  of  silver  or  sulphate  of  copper, 
can  be  productive  only  of  mischievous  irritation.  The  best 
caustics  are  the  actual  cautery  or  the  acid  nitrate  of  mercury ; 
and  of  these  the  first  is  the  most  manageable,  especially  if  a 
galvanic  apparatus  be  employed.  On  the  whole,  perhaps  the 
ligature  is  the  most  trustworthy  plan.  It  must  be  applied  by 
means  of  a  fine  tenaculum,  by  which  the  base  of  the  tumour 
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from  behind  forwards  lias  been  deeply  transfixed,  and  over 
which  the  silk  is  applied.  If  only  the  crest  of  the  growth  be 
tied,  the  plan  is  woi-se  than  useless.  By  whatever  plan  we 
propose  to  operate,  it  is  desirable  that  the  patient  should  be 
under  chloroform,  and  in  the  lithotomy  position,  and  that  the 
meatus  should  be  well  opened  by  means  of  bent  probes. 

II.  Malformations  op  the  Vagina  or  Uterus. 

Cases  of  closure  of  the  outlet  of  the  vagina  by  adhesion  of 
the  labia  in  the  middle  line  are  not  unfrequently  brought  under 
the  notice  of  the  surgeon.  In  these  the  anterior  part  is  almost 
always  open,  so  that  there  is  room  for  the  escape  of  the  urine. 
The  defect  is  usually  discovered  by  the  mother  or  nurse  early, 
and  the  patient  comes  under  care  either  in  infancy  or  early 
childhood.  At  this  age  the  adhesions  are  rarely  strong,  and 
may  commonly  be  broken  down  by  a  director.  The  insertion  of 
a  strip  of  oiled  lint  prevents  reuniting  of  the  edges,  and  the 
cure  is  complete. 

Ruysch  and  Delpech  have  each  recorded  a  case  in  which  adhesion  of  the 
labia  was  the  cause  of  retained  menses.  In  Euysch's  case,  if  not  in  both, 
there  is,  however,  reason  to  doubt  whether  the  occluding  membrane  was  not 
an  unusually  thin  and  distended  hymen.  I  have  seen  the  hymen  in  cases  of 
great  distension  pushed  down  external  to  the  vulva. 

In  those  cases,  however,  in  which  the  vagina  is  closed  higher 
up  than  the  external  outlet,  the  defect  is  but  seldom  discovered 
until  menstruation  is  established.  Very  frequently  the  case  is 
allowed  to  pass  on  until  a  large  accumulation  of  retained 
menstrual  fluid  has  taken  place.  Amongst  the  causes  which 
may  give  rise  to  closure  of  the  vagina  we  may  class  congenital 
malformations,  imperforate  hymen,  and  adhesion  of  the  walls  of 
the  tube  consequent  on  ulceration  in  early  life.  The  first  and 
the  last  are  much  less  frequent  than  the  second.  It  is  scarcely 
necessary  to  point  out  that  if  by  chance  the  fact  of  the  ex- 
istence of  vaginal  occlusion  should  come  to  the  surgeon's 
knowledge  prior  to  the  establishment  of  menstruation,  an  early 
operation  is  very  desirable.  We  shall  have  to  show  very  shortly 
that  even  the  simplest  operations,  when  performed  after  men- 
strual accumulations  have  taken  place,  are  attended  with 
peculiar  danger. 

In  any  case  of  vaginal  obstruction  it  is  desirable,  first,  to 
ascertain  the  character,  thickness,  &c.,  of  the  occluding  medium  ; 
and  secondly,  to  determine,  if  possible,  whether  the  uterus  be 
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present.  In  a  large  majority  of  cases  the  existence  of  an 
abdominal  tumour,  believed  to  be  an  intra-uterine  collection  of 
menstrual  fluid,  at  once  sets  the  latter  question  at  rest. 

The  determination  of  the  presence  or  absence  of  the  uterus  is 
in  certain  cases  exceedingly  difficult.  If,  however,  the  jDatient 
have  attained  adult  age,  and  there  have  been  no  menstrual 
eflPort,  and  if  on  careful  examination  by  the  vagina  and  rectum 
the  organ  cannot  be  felt,  a  strong  suspicion  must  be  entertained 
that  it  does  not  exist.  This  suspicion  will  be  strengthened  if 
the  vagina  below  the  occlusion  be  much  contracted,  and  if  the 
walls  of  the  bladder  and  rectvim  above  it  can  be  ascertained  to 
be  in  near  contact.  The  development  or  otherwise  of  sexual 
characteristics  is  of  little  value  as  a  symptom,  since  it  depends 
more  upon  the  state  of  the  ovaries  than  upon  that  of  the  uterus. 
Should  there  appear  good  reason  to  fear  that  the  uterus  is 
absent,  and  that  the  case  is  one  of  non-development  of  that 
organ  and  of  the  upper  part  of  the  vagina,  no  operation  should 
be  attempted,  since  any  incisions  of  sufficient  extent  to  clear  up 
the  doubt  would  be  attended  with  much  danger. 

Wlien  there  is  evidence  of  the  retention  of  menstrual  fluid, 
and  therefore  of  the  presence  of  an  uterus,  and  probably  of  a 
A^aginal  cavity  above  the  occlusion,  the  case  will  come  fairly 
under  surgical  treatment.  In  the  first  place,  the  character  of 
the  obstructing  medium  must  be  determined.  If  the  obstruc- 
tion be  found  within  an  inch  or  two  inches  of  the  vulva,  and  if 
it  be  constituted  by  a  menibrajje,  more  or  less  thick  and 
unyielding,  stretched  across  an  otherwise  well-formed  vagina, 
the  case  is  probably  one  of  imperforate  hymen.  In  some  of 
these,  during  coughing,  the  propulsion  of  the  fluid  downwards 
may  easily  be  felt,  or  the  distended  membrane  may  even  be 
forced  as  low  as  the  vulva  itself.  In  these  cases  the  operation 
is  in  itself  easy  and  simple,  though,  as  we  shall  see  shortly,  by 
no  means  devoid  of  risk. 

The  method  of  operating  in  a  case  of  imperforate  hymen  has 
usually  been  to  make  an  incision  of  a  crucial  form  in  the  centre 
of  the  membrane.  The  patient  having  been  placed  in  the 
lithotomy  position,  is  desired  to  force  downwards,  so  as  to 
distend  the  occluding  structures,  and  a  bistoury  is  then  plunged 
into  the  centre.  The  opening  thiis  made  is  subsequently 
widened,  the  finger  being  introduced  and  used  as  a  director.  If 
tliere  be  considerable  redundancy  of  thin  membrane,  it  may  be 
feasible  to  dissect  j)art  of  it  away;  but  if  otherwise,  the  free 
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crucial  incision  will  be  amply  sufficient,  and  will  not  be  attended 
by  any  subsequent  inconvenience,  due  care  being  taken  to  pre- 
vent contraction  during  the  first  week  or  two.  Mr.  Baker 
Brown  has  advised  strongly  that  the  hymen  should  in  all  cases 
be  dissected  away  ;  but  it  is  impossible  to  believe  with  him  that, 
when  this  is  not  done,  '  vaginitis  is  very  apt  to  be  set  up  by  the 
friction  of  the  surfaces  upon  each  other,'  and  that  '  this  in- 
flammation may  extend  to  tlie  uterus,  Fallopian  tubes,  and 
peritoneum.'  Most  surgeons  will  probably  incline  to  the 
opinion  that  a  free  crucial  opeiiing  is  likely  to  incur  less  risk 
of  inflammation  than  an  operation  in  which  '  the  hymen  is 
removed  entire  by  a  circular  incision ; '  nor  is  it  needful  to  point 
out  which  of  the  two  methods  most  closely  imitates  nature's 
procedure. 

That  a  free  crucial  incision  is  amply  sufiicient  as  regards 
providing  free  space  for  all  the  functions  of  the  tube,  there  can 
be  no  practical  doubt.  Indeed,  since  no  mucous  membrane  is 
removed,  it  is  probably  less  likely  to  be  followed  by  any  thing 
like  cicatricial  stricture  than  would  the  plan  proposed  by 
Mr.  Brown.  In  one  case  in  which  I  adopted  the  crucial 
incision,  and  in  which  the  diaphragm  was  very  thick,  the 
patient  subsequently  married,  and  has  since  borne  several 
children.  At  the  present  time  there  is  not  the  slightest 
perceptible  narrowing  of  the  vagina  at  the  part. 

Although,  however,  the  operation  in  cases  of  retained  menscb 
from  imperforate  hymen  is  easy  enough,  yet  clinical  experience 
has  shown  that  it  is  attended  by  much  danger  to  life.  In  a 
very  considerable  proportion  of  such  cases,  within  a  few  days  of 
the  operation,  peritonitis  comes  on,  and  death  ensues.  Whence 
this  risk  ?  That  it  is  not  connected  with  the  extent  of  the 
incisions  or  the  nature  of  the  parts  incised,  is  quite  evident ; 
for  it  has  occurred  in  some  in  which  nothing  was  done  beyond  a 
mere  puncture  in  a  thin  membrane.  Nor  can  it  be  attributed, 
as  Dr.  Blundell  suggested,  to  a  disease  derived  by  contagion 
analogous  to  puerperal  peritonitis,  since  it  has  happened  in 
private  practice  and  in  districts  in  which  no  puerperal  disease 
was  prevalent. 

Let  me  cite  the  following  example,  whicli  came  iinder  my  own  notice.  A 
very  health}'  givl,  aged  sixteen,  residing  at  a  village  near  York,  came  imder 
treatment  in  May  1851,  on  account  of  retained  menses.  On  examination  a 
round  elastic  tense  body,  the  size  of  an  orange,  was  found  protruding  between 
the  labia.    A  common  lancet  was  plunged  into  the  centre  of  this  swelling,  and  ' 
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a  stream  of  dark  treacle-like  fluid  without  smell  followed.  About  two  quarts 
were  discharged.  On  the  second  day  after  the  incision  slight  chilliness 
occurred  ;  on  the  third  she  was  feverish,  and  the  vaginal  fluid  had  an  offensive 
smell.  On  the  fifth  day  the  existence  of  peritonitis  was  very  evident;  and 
she  had  a  rapid  pulse  and  foul  tongue.  From  this  date  she  passed  into 
a  condition  of  low  irritative  fever,  attended  with  much  sickness,  &c. ;  and 
death  took  place  on  the  twenty-fourth  day.  No  post-mortem  examination 
was  obtained.  It  was  impossible  that  less  could  have  been  done,  or  under 
more  favourable  circvmistances,  than  in  this  case.  Yet  it  is  a  good  example 
of  what  often  follows  the  puncture  of  an  imperforate  hymen.  In  some, 
death  takes  place  even  within  a  few  days  of  the  operation  (if  such  it  can  be 
called) ;  whilst  in  a  few  the  patients,  after  severe  peritonitis,  ultimately 
recover.  If  ill  symptoms  have,  however,  once  set  in,  the  chance  of  recovery  is 
small ;  the  cases  which  do  well  (happily  a  large  majority  of  the  whole) 
usually  progress  from  first  to  last  without  any  drawback,  and  without  the 
slightest  indication  of  peritoneal  irritation. 

Two  suggestions  occur  by  wliicli  to  explain  the  clanger  attend- 
ing tins  operation.  Eirst,  it  may  easily  be  supposed  that  the 
retained  menstrual  fluid  is  in  a  condition  peculiarly  apt  to 
undergo  decomposition  as  soon  as  air  is  admitted,  and  not  un- 
likely when  decomposed  to  induce  a  form  of  endometritis,  which 
might  pass  on  to  a  condition  closely  analogous  to  that  of  puer- 
peral fever.  The  second  explanation  is  one  that  would  not  have 
occurred  to  the  mind  had  it  not  been  demonstrated  by  post- 
mortem observation.  It  is,  that  some  of  the  retained  fluid  finds 
its  way  upwards,  through  the  free  extremity  of  the  Eallopian 
tube,  into  the  sac  of  the  peritoneum.  That  in  cases  of  retained 
menses  the  Fallopian  tubes,  as  well  as  the  uterine  cavity,  are 
often  very  greatly  dilated,  has  been  repeatedly  witnessed.  But 
why  should  a  dilated  tube  which  never  permitted  the  escape  of 
its  contents  before  the  operation  do  so  afterwards  ?  It  might 
have  been  supposed  that,  prior  to  the  incision  of  the  occluding 
membrane,  and  that  especially  during  the  state  of  tension  pro- 
duced by  a  menstrual  nixus,  the  risk  of  extravasation  upwards 
would  be  considerable,  and  that  it  would  cease  at  once  when  an 
outlet  downwards  was  provided.  The  clinical  fact  is,  however, 
the  reverse  ;  and  whilst  it  is  very  rare  for  such  escape  to  take 
place  prior  to  the  incision  of  the  hymen,  it  is  by  no  means 
infrequent  within  a  few  days  afterwards. 

To  MM.  Bernutz  and  Goupil*  we  are  indebted  for  the  best 
collection  of  facts  and  arguments  bearing  upon  this  part  of  our 

*  See  their  excellent  Clinique  medtcale  mr  les  Maladies  dcs  Femmes;  article, 
Eetention  du  flux  menstruel,  or,  New  Sydenham  Society's  translation,  vol.  i. 
p.  1,  et  seq. 
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subject.  In  some  instances  there  lias  been  found  evidence  of 
ulceration  at  or  near  the  free  extremity  of  the  Eallopian  tube, 
but  in  others  the  fluid  could  only  have  escaped  from  the  free 
extremity  itself. 

Sir  Benjamin  Brodie*  has  mentioned  two  cases  in  which  peritonitis  followed 
this  operation.  In  one,  the  patient  with  difficulty  recovered ;  in  the  other, 
death  took  place.  At  the  autopsy  in  the  latter  a  large  quantity  of  menstrual 
fluid  was  found  in  the  abdomen,  but  there  was  no  rupture  either  of  the  uterus 
or  of  any  part  of  either  Fallopian  tube.  In  a  case  recorded  by  M.  Locatelli, 
and  quoted  by  MM.  Bernutz  and  Goupil,  full  details  of  the  autopsy  are  given. 
In  this  case  death  followed  on  the  third  day.  One  Fallopian  tube  was  found 
dilated  to  the  size  of  a  nut,  the  other  to  that  of  a  turkey's  egg.  The  latter 
had  ruptured  behind,  and  in  the  peritoneal  cavity  was  a  small  quantity  of 
black  half-putrefied  blood,  exactly  similar  to  that  contained  in  the  tube.  The 
dilated  tubes  were  adherent  to  their  respective  ovaries,  and  communicated 
with  the  uterus  by  extremely  narrow  canals.  Mr.  Paget  of  Leicester  has  also 
published  a  case  in  which  a  young  lady  of  eighteen  died  on  the  fifth  day  alter 
an  incision  through  an  imperforate  hymen.  At  the  autopsy  the  Fallopian 
tubes  and  ovaries  were  found  dilated,  until  each  would  have  held  a  pint  of 
fluid.  Both  these  tubal-sacs  had  ulcerated  and  given  way,  the  edges  of  the 
openings  looking  as  if  recently  torn.  In  the  peritoneal  cavity  was  a  pint  and  a 
half  of  black  fluid,  exactly  similar  to  that  removed  from  the  vagina,  t 

In  proof  that  rupture  of  the  distended  Fallopian  tube  may  occasionally 
happen  without  any  operation  having  been  performed,  is  a  case  given  by  Br. 
Munk,J  in  which  a  girl  of  eighteen,  who  had  never  menstruated,  died  after  a 
three-days'  illness,  with  symptoms  of  acute  peritonitis.  There  was  found  after 
death  an  imperforate  vagina,  consequent  apparently  on  cicatricial  adhesions. 
In  the  peritoneal  sac  was  a  large  quantity  of  thick  blood,  of  similar  character 
to  that  which,  to  the  quantity  of  about  five  ounces,  occupied  the  uterine 
cavity.  Both  Fallopian  tubes  were  dilated  sufiiciently  to  admit  a  finger,  and 
near  the  extremity  of  the  left  was  a  small  laceration,  from  which  the  fluid  had 
escaped. 

These  cases  illustrate  clearly  the  chief  danger  to  which 
patients  after  this  operation  are  exposea.  The  only  explanation 
which  can  be  given  as  to  why  these  Fallopian  lacerations  should 
be  so  prone  to  occur  immediately  after  operations  is,  that  the 
uterus,  by  its  contractions  after  evacuation,  may  possibly  drive 
a  certain  portion  of  fluid  backwards.  It  may  easily  be  supposed 
that  the  tubes  already  distended  and  thinned  are  unable  to 
empty  themselves  quickly,  whilst  a  powerful  organ  like  the 
uterus,  excited  to  contraction  by  the  escape  of  its  contents, 
would  rapidly  do  so,  and  thus  close  the  apertures  of  communi- 
cation. 

*  Lmid.  Med.  Gaz.  vol.  xxvii.  p.  810. 

t  British  Medical  Journal,  July  23,  1859. 

X  Lond.  Med.  Gaz.  vol.  xxvii.  p.  867. 
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As  I  am  not  aware  of  any  published  cases  of  death  after  inci- 
sion of  imperforate  hymen  in  which  there  was  post-mortem  proof 
that  no  escape  of  fluid  into  the  abdomen  had  taken  place,  it  seems 
probable  that  this  occurrence  is  the  main  risk  which  we  have  to 
encounter.  The  problem,  how  to  obviate  it,  is  one  of  great 
difficulty.  It  is  not  practicable  to  avoid  such  operations  alto- 
gether ;  and  were  it  so,  as  Dr.  Munk's  case  proves,  no  immunity 
could  be  obtained.  Sooner  or  later  the  dreaded  event  would 
probably  take  place.  To  make  a  very  small  incision,  and  thus 
allow  the  fluid  to  drain  slowly  off,  instead  of  at  once  permitting 
the  uterus  to  empty  itself,  has  been  proposed,  and  with  much 
plausibility.  To  accomplish  this,  the  introduction  of  a  small 
drainage-tube  by  means  of  a  trocar  and  canula  would  perhaps 
be  the  best  method.  Still  it  is  probable  that,  however  slow  the 
escape  might  be,  the  uterus  woLild  claim  preference  for  itself, 
and  act  energetically  throughout  the  whole  time,  thus  prevent- 
ing the  evacuation  of  the  thin  and  feebly-muscular  tubes.  With 
the  view  of  retarding  this  action,  it  might  possibly  be  well  to 
put  the  patient  before  the  puncture  under  the  full  influence  of 
tartar  emetic,  and  to  keep  her  nauseated  for  twenty-four  hours 
afterwards.  Under  such  circumstances  the  freer  the  opening 
the  better.  With  the  hope  of  anticipating  the  dilatation  of  the 
tubes,  early  operations  should  always  he  performed  in  cases  of 
occluded  vagina. 

The  above  statements  apply  to  all  operations  in  which  there 
has  been  retention  of  menses,  whatever  may  have  been  the  cause. 
Probably  they  include  the  only  source  of  danger  to  which,  in 
simple  cases  of  imperforate  hymen,  the  patient  is  exposed.  In 
cases  of  obliteration  of  the  vagina,  however,  other  risks  attend 
any  attempt  at  operative  relief.  In  these  cases  the  operation  is 
in  itself  a  more  or  less  difficult  process  of  dissection,  and  there 
is  danger  that  either  the  bladder,  the  rectum,  or  even  the  peri- 
toneum itself,  may  be  wounded.  No  two  cases  are  alike,  and  it 
is  impossible  to  lay  down  rules  for  the  surgeon's  guidance, 
beyond  insisting  upon  the  necessity  for  ascertaining  as  exactly 
as  possible  the  thickness  of  the  occluding  tissues,  and  the 
relative  position  of  the  bladder  and  rectum.  It  is  surely,  when 
doubt  is  present,  better  to  dissect  cautiously  than  to  employ  a 
trocar. 

In  1859  I  had  tlie  pleasure  of  performing,  in  consultation  \nt\i  Dr.  West,  a 
.succris.sful  operation  in  a  case  of  this  kind  which  had  given  us  much  anxiety. 
The  young  hidy  was  the  daughter  of  a  surgeon,  himself  only  too  well  aware  of 
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the  peculiar  risks  which  attached  to  the  procedure.  The  vagina  was  about  an 
inch  and  a  half  in  depth,  ending  in  a  cul-de-sac.  By  the  rectum  a  fluctuating 
and  very  tense  tumour  could  be  felt;  but  below  this  the  bowel  and  the 
bladder  were  in  almost  close  apposition,  and  the  uniting  structures  were  very 
firm.  The  operation  consisted  in  dissecting  through  the  septum  very  cautiously, 
all  the  incisions  being  made  from  side  to  side,  and  the  forefinger  being  kept  in 
the  wound  to  press  back  the  bowel.  At  length  the  upper  cavity  of  the  vagina 
was  reached,  and  a  gush  of  thick  tar-like  fluid  escaped.  The  os  uteri  was 
found  closely  united  to  the  septum  just  above  the  opening.  The  incision  was 
enlarged  sufliciently  to  allow  of  the  free  escape  of  the  fluid;  but  in  the 
subsequent  management  of  the  case  it  was  needful  to  employ  sponge  tents  to 
keep  it  open.  The  patient  recovered  without  ill  symptoms,  and  afterwards 
menstruated  regularly  and  without  pain.  Her  death  occurred,  however,  about 
six  years  afterwards,  in  connection  with  an  ovarian  abscess.  The  canal  had 
unfortunately  been  allowed  to  contract  and  was  much  narrowed. 

The  importance  of  attending  to  tlie  opening  for  some  -weeks 
or  even  months  after  the  operation  is  proved  by  the  fact,  that 
occasionally  second  operations  have  been  requisite ;  and  in  one 
patient  who  had  survived  the  first  died  after  the  second. 

In  rare  instances,  if  it  be  not  thought  practicable  to  reach 
the  uterus  from  the  vagina,  puncture  of  the  tumour  per  rectum, 
and  the  establishment  of  a  recto-uterine  fistula,  may  be  de- 
sirable. 

Cases  in  which  the  cervix  uteri  itself  is  the  part  which  is 
obliterated  occur  every  now  and  then,  and  require  surgical 
relief  on  account  of  retained  menses.  Their  management  must 
be  conducted  on  the  same  general  principles  as  in  obliteration 
of  the  uj)per  part  of  the  vagina,  from  which,  indeed,  it  is  often 
difficult  to  distinguish  them. 

III.  Uterine  Polypus. 
Uterine  polypus. — Haemorrhage  is  by  far  the  most  important 
sign  of  polypus  uteri.  Whenever  the  symptom  of  frequent  and 
irregular  discharges  of  blood  from  the  vagina  is  present,  and  has 
lasted  for  some  time  and  resisted  ordinary  treatment,  the  sur- 
geon should  on  no  account  defer  an  examination.  The  speculum 
as  well  as  the  finger -should  be  used.  In  such  cases,  if  the  con- 
jecture has  been  correct,  one  of  the  following  conditions  may  be 
found :  {a)  a  sessile  soft  growth  of  small  size,  containing  one  or 
more  mucous  cysts,*  consisting  of  enlarged  uterine  follicles  and 

*  Now  and  then  pedunculated  C3'sts  attached  to  the  cervix  uteri  constitute 
polypi.  Dr.  Robert  Lee  has  stated  that  one  of  the  glandulse  Nabothi  may  be 
'converted  into  a  cyst  as  large  as  a  walnut,  or  eveu  a  hen's  egg,'  and  hanging 
by  a  slender  peduncle.    Medico- C'hiruryical  Trans,  vol.  iix.  p.  127, 
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Fig.  309. 


li3^pertropliled  cellular  tissue;  {b)  a  pedunculated  growth  of 
suiall  size  (a  bean  to  a  nut),  soft,  vascular,  and  often  multiple, 
consisting  of  pendulous  mucous  membrane,  and  analogous  to 
the  mucous  polypus  of  the  nares ;  (c)  a  growth  of  finer  texture 
and  larger  size  than  the  latter  (a  nut  to  an  egg),  more  or  less 
pedunculated,  and  made  up  of  mucous  membrane,  with  a  large 
excess  of  cellular  tissue ;  {d)  a  much  firmer  growth  than  any  of 
the  preceding,  and  usually  a  much  larger  one,  either  peduncu- 
lated or  sessile,  its  attachment  usually  passing  up  into  the  in- 
terior of  the  womb— the  common  fibrous  polypus  (Fig.  309).  We 

will  omit  for  the  present  all 
varieties  of  malignant  disease,  any 
of  which  may  occasion  hseraor- 
rhage,  and  in  rare  instances  maj 
even  form  growths  of  somewhat 
polypoid  shape;  and  also  those 
cases  of  fibrous  tumours  in  which 
the  growth  is  as  yet  embedded  in 
the  exterior  walls,  in  which  latter 
haemorrhage  is  also  a  most  import- 
ant sign. 

Women  of  all  ages  are  liable  to 
the  development  of  uterine  polypi, 
but  these  growths  are  much  more 
common  during  the  period  of  men- 
strual activity  than  either  in  very 
early  or  in  later  life.  In  addition 
to  the  bleeding  usually  caused,  we 
have  in  most  cases  leucorrhoeal 
discharge,  and  more  or  less  of  bearing-down  pain.  The  amount 
and  frequency  of  the  haemorrhage  is  often  diminished  when  the 
polypus  escapes  from  the  grasp  of  the  cervix ;  and  it  also,  as  a 
rule,  lessens  in  proportion  as  the  pedicle  becomes  longer  and 
thinner. 

In  addition  to  the  four  varieties  of  simple  polypus  above  men- 
tioned, we  have  in  rare  instances  a  form  of  tumour  developed 
within  the  cavity  of  the  uterus  which  is  closely  analogous  to  the 
recurrent  fibroid  in  other  parts.  This  tumour  grows  rapidly, 
assumes  a  polypoid  form,  attains  a  large  size,  and  causes  much 
bleeding.  It  can  scarcely  rank  with  true  cancers,  because  it 
does  not  induce  enlargements  of  the  lymphatics  or  secondary 
deposits ;  but  it  differs  from  all  the  forms  of  simple  polypus,  in 


Diagram  sho^ving  two  uterine  fibroid 
tumours,  one  of  which  had  passed 
downwards  and  become  a  polypus, 
the  other  being  still  encapsuled  in 
the  parietes. 
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that  it  persistently  grows  again  after  removal.  It,  like  the 
fibrous  polypus,  may  have  its  attachment  high  np  in  the  interior 
of  the  uterus. 

The  surgical  treatment  of  small  polypi  is  usually  sufficiently 
easy.  They  may  be  removed  by  scissors,  by  torsion,  by  ligature, 
or  by  the  ecraseur.  In  all  cases  in  vphich  the  pedicle  is  long  and 
thin,  either  to  snip  it  through  with  scissors,  or  to  twist  it  by 
means  of  forceps  until  it  gives  way,  is  the  best  plan.  There  is 
little  or  no  danger  of  serious  hsemorrhage.  The  operation  should 
always  be  performed  with  the  part  well  exposed  by  means  of  the 
bivalve  speculum.  In  the  case  of  the  softer  and  more  sessile 
forms  it  will  be  well  to  follow  a  practice  strongly  recommended 
by  Dr.  West,  and  touch  the  cut  surface  with  the  solid  nitrate 
of  silver.  Unless  the  fear  of  bleeding  renders  the  ligature  the 
only  safe  plan,  it  is  better  to  avoid  it,  as  we  escape  by  doing  so 
the  disagreeable  consequence  of  a  foetid  mass  remaining  for  some 
days  in  the  vagina. 

The  position  of  the  attachment  of  the  polypus  is  of  great 
importance  in  deciding  what  method  of  treatment  should  be 
adopted.  As  a  rule  it  may  be  stated,  however,  that  all  the  forms 
excepting  the  fibrous  and  recurrent  fibroid  are  attached  low 
down,  either  to  one  lip  or  just  within  the  cervix.  If  the  attach- 
ment is  high  in  the  cervix,  it  may  become  desirable  to  dilate  the 
latter  by  the  use  of  sponge  tents. 

The  fibrous  (or,  more  correctly,  musculo-fibroid)  polypus  is  the 
most  common,  and  as  it  is  the  only  one  (the  very  rare  recurrent 
form  excepted)  which  attains  to  a  large  size,  it  is  the  only  one 
which  for  its  safe  removal  requires  any  large  amount  of  surgical 
ingenuity.  The  pathology  of  this  form  is  now  well  understood, 
and  it  is  generally  recognised  as  consisting  of  an  ordinary 
uterine  fibroid  growth,  which  has  passed  downwards,  receiving 
an  investment  of  mucous  membrane.  Dr.  West  has,  however, 
directed  attention  to  the  fact  that  in  some  cases  the  fibrous 
tumour  which  has  become  polypoid  is  not  separable  from  its  in- 
vestment, but  is  continuous  with  the  uterine  tissue.  This  is 
very  exceptional.  Although  prone  to  cause  profuse  bleedings 
whilst  in  situ,  neither  the  substance  of  a  fibrous  polypus  nor  its 
investing  membrane  contain  any  large  vessels.  ISTo  fact  is  more 
clearly  proven  by  clinical  experience  than  that  these  tumours, 
when  cut  into,  or  when  detached  by  section  of  their  pedicle,  do 
not  cause  any  dangerous  amount  of  hfemorrhage. 

If  a  fibrous  uterine  tumour  has  become  pedunculated  and  is 
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the  source  of  bleeding,  it  is  the  surgeon's  duty  to  remove  it.  The 
procedures  bj  which  its  removal  may  be  effected  are  three  :  by 
ligature,  by  excision,  or  by  the  ecraseur.  A  large  majority  of 
surgeons  of  the  joresent  day  who  have  had  much  to  do  with  these 
cases  have  recorded  opinions  adverse  to  the  use  of  the  ligature. 
If  the  pedicle  be  large,  the  ligature  requires  some  days  to  cut 
its  way  through,  and  during  that  time  the  patient  is  exposed  to 
the  inconvenience  and  danger  of  a  decomposing  mass  lodged  in 
the  vagina.  This  source  of  risk  is  not  chimerical.  A  large 
fatality  has  attended  the  vise  of  the  ligature  in  the  hands  of  all 
who  have  employed  it  much.  Of  twenty  cases  recorded  by  Dr. 
Robert  Lee,  nine  ended  fatally.  This  proportion  is  probably  too 
high ;  but  almost  all  surgeons  will  be  able  from  individual  ex- 
jDerience  to  attest  the  fact  that  deaths  do  not  unfrequently  follow 
its  use.  Su"  J.  Simpson,  and  Dr.  M'Clintock  of  Dublin,  have 
both  recorded  facts  and  opinions  adverse  to  the  ligature.  On 
the  other  hand.  Dr.  West  states,  that  of  twelve  cases  in  which 
he  practised  excision,  all  recovered  without  either  hsemorrhage 
or  any  untoward  symptom ;  and  Dupuytren,  Yelpeau,  and  Lis- 
franc  have  given  similar  testimony  based  on  large  collections  of 
facts.  I  am  not  aware  that  any  cases  of  fatal  hsemorrhage  have 
been  recorded.  If,  however,  any  fear  should  still  be  felt  on  this 
score,  we  have  the  ecraseur,  by  which  the  gains  of  both  methods 
may  be  combined,  and  the  tumour  may  be  taken  away  at  the 
time  without  any  risk  of  liEemorrhage.  It  is,  however,  often 
difficult  to  apply. 

The  operation  of  excision  may  be  thus  performed :  The 
patient  should  be  in  the  lithotomy  position,  and  the  tumour 
should  be  carefully  drawn  down  hj  forceps  or  hooks  into  the 
external  parts.  Not  unfrequently  its  pedicle  may  be  brought 
almost  to  a  level  with  the  vulva,  and  then  it  is  easily  cut 
through  with  scissors.*  If,  however,  it  cannot  be  got  so  low 
the  scissors  may  still  be  quite  safely  used,  the  vagina  being 
opened  by  a  duck-billed  spatula,  and  the  forefinger  of  the  left 
hand  emplo3^ed  as  a  guide.  Various  foi'ms  of  knives,  mostly 
bant  at  the  end,  have  been  contrived  for  the  special  purpose  of 

*  Whenever  it  is  needful  to  use  scissors  or  forceps  high  up  iu  the  v.agina,  it 
is  a  convenient  plan  to  protect  their  hinges,  &c.,  by  drawing  over  them  a  piece 
of  sheet  india-rubber,  sewn  so  as  to  form  a  tube  of  requisite  tightness.  In 
this  way  only  the  end  of  the  blades  need  be  left  exposed,  and  there  is  no  risk 
of  folds  of  mucous  membrane  getting  cruslied  iu  the  joints,  or  between  the 
upper  parts  of  the  handles. 
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severing  the  pedicle  in  cases  in  which  it  is  'unnsnally  high  up. 
Sometimes,  even  after  the  tumour  has  been  detached,  much 
difficulty  is  encountered  in  removing  it  from  the  vagina.  Dr. 
West  mentions  that  he  has  been  compelled  to  resort  to  mid- 
wifery-forceps for  that  purpose ;  and  the  same  necessity  has 
occurred  to  myself. 

After  the  removal  of  a  fibrous  polypus  the  stump  of  its 
peduncle  will  wither,  and  there  is  no  risk  whatever  of  re- 
currence. As,  however,  fibrous  tumours  of  the  uterus  are  often 
multiple,  it  is  very  possible  that  a  second  may  descend  and 
become  polypoid.  The  recurrent  fibroid  polypus  is,  like  its 
allied  growths  in  other  parts  of  the  body,  very  prompt  and 
pertinacious  in  its  return.  It  is,  indeed,  difficult,  if  not  im- 
possible, to  eSect  its  complete  removal. 

But  few  examples  of  this  form  of  growth  are  on  record.  In  one  treated  by 
Dr.  Atlee  of  Philadelphia,  between  1846  and  1851,  four  operations  were 

Fig.  .^10. 


Diagram  of  a  large  soft- structured  fibroid  tumour,  d'^veloped  in  the  uterine  wall,  and 
filling  its  cavity.  (Compare  with  case  referred  to  in  the  text,  and  figured  in  Path. 
Trans,  vol.  viii.) 

performed,  and  with  the  result  probably  of  greatly  protracting  the  patient's 
life.  In  my  own  case  two  incomplete  operations  were  performed  within  six 
months,  and  after  each  the  patient  was  temporarily  much  benefited ;  she  died, 
however,  within  three  years  of  the  first  appearance  of  the  gTowth.*  A  third 
case  is  recorded  by  Dr.  West.t  In  it  nine  incomplete  attempts  at  removal 
were  made  within  about  fifteen  months ;  but  although  the  tumour  was 
greatly  diminished,  it  was  never  wholly  got  away.    Death  took  place  nearly 

*  Pathological  Societifs  Transactions,  vol.  viii.  p.  287,  with  plates  showing 
the  connections  of  the  base  of  tumour  to  the  uterine  walls,  and  also  its  micro- 
scopic elements. 

t  See  On  Diseases  of  Women,  p.  331,  et  seq. 
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four  years  after  the  last,  and  more  tLan  six  from  tlie  first  appearance  of  the 
disease.*  Dr.  West,  who  gives  an  excellent  resuvie  of  our  present  knowledge 
of  these  cases,  concludes  respecting  the  treatment:  'It  may,  however,  be 
doubted  whether  our  wiser  course  is  not  to  let  the  disease  alone ;  for  while  its 
complete  removal  seems  impossible,  its  partial  extirpation  seems  to  be  followed 
by  an  increased  rapidity  in  its  production.'  It  may  be  added,  that  treatment 
by  caustic  injections  into  the  substance  of  tlie  tumour  was  tried,  both  in 
Dr.  West's  case  and  my  own,  but  without  good  results. 

IV.  EiBEOUs  Tumours  op  the  Uterus,  in  Eeference  to 
Surgical  Treatment. 

It  is  cL-iefly  in  reference  to  tlie  feasibility  of  attempting  their 
removal  by  enucleation  that  fibrous  tumours  of  the  uterus 
become  of  interest  to  the  surgeon.  Although  in  many  cases 
these  tumours  occasion  but  little  inconvenience,  and  it  is  not  at 
all  uncommon  to  find  them  embedded  in  the  uterine  wall  or 
pedunculated  in  the  abdomen  in  cases  in  which  their  presence 
had  never  been  suspected  during  life,  yet  in  other  instances 
they  cause  constant  suffering,  and  imperil  life.  When  we 
remember  that  they  possess,  in  the  majority  of  cases,  but  very 
sliffht  connection  either  vascular  or  fibrous  with  the  uterine 
structures,  it  is  not  to  be  wondered  at,  that  attempts  to 
enucleate  and  remove  them  should  have  been  made.  It  is, 
however,  chiefly  within  the  last  twenty  years  that  this  mode  of 
dealing  with  them  has  been  resorted  to  ;  and  hitherto,  with  the 
exception  of  Sir  J.  Simpson,  Mr.  Teale,  and  Mr.  Baker  Brown, 
but  few  British  surgeons  have  been  bold  enough  to  attempt  it. 
In  France,  Lisfranc,  Jarjavay,  Amussat,  and  Maisonneuve,  and 
in  America,  Dr.  Atlee,  have  advocated  and  practised  it,  the  ex- 
perience of  the  latter  surgeon  being  indeed  almost  equal  to  that 
of  all  the  others  together.  It  is  clear  that  attempts  of  this  kind 
will  vary  much  in  their  difficulty,  and  in  the  danger  attaching 
to  them,  in  proportion  as  the  tumour  may  protrude  into  the 
uterine  or  vaginal  cavity.  The  distinction  between  a  '  fibrous 
tumour  '  and  a  '  fibrous  polypus  '  depends  solely  upon  the  posi- 
tion of  the  growth  in  regard  to  the  uterine  walls  ;  and  in  pro- 
portion as  the  tumour  approaches  the  pedunculated  or  polypoid 
form,  does  its  removal  become  easy.  I  shall  enter  at  some 
length  into  the  details  of  the  enucleation  process,  not  from  any 
wish  to  advocate  its  claims  to  more  frequent  adoption,  but 


*  For  account  of  the  autopsy  (by  Mr.  Callender)  see  Path.  Trans,  vol.  ix. 
327. 


OPERATIONS  FOR  UTERINE  EIBROIDS  15 


because,  since  in  some  rare  cases  it  is  certainly  advisable,  it 
becomes  desirable  that  all  the  light  which  can  be  derived  from 
jjast  experience  should  be  made  available.  In  the  Medical 
Times  and  Gazette  for  August  1857,  I  published,  in  a  tabular 
form,  all  the  cases  of  enucleation  oj^erations  which  I  could  then 
collect.  They  amounted  to  thirty-nine,  the  greater  portion 
being  either  Continental  or  American.  Upon  the  careful  ex- 
amination of  these  cases  the  following  remarks  are  based. 

Eirst,  let  me  remark  that  enucleation  operations  may  be  con- 
veniently divided  into  two  groups,  since  in  some  the  intention 
has  been  to  remove  the  tumour  at  the  time,  in  others  only  to 
disturb  its  relations  and  inflict  such  injury  vipon  its  vitality  as 
to  induce  its  sloughing.  By  the  latter  method  several  opera- 
tions, after  intervals  of  time,  are  usually  requisite.  The  former, 
of  course,  give  us  far  more  serious  operations ;  but  in  the  latter 
the  process  is  a  gradual  one,  and  therefore  the  risk  attending  it 
is  protracted  over  a  much  longer  space  of  time.  If  the  indica- 
tions of  the  following  table  might  be  relied  on,  it  would  appear 
that  the  gross  risk  of  the  two  modes  is  almost  equal,  and  that, 
under  either,  about  two-thirds  of  the  cases  end  in  recovery. 
We  must  examine  the  comparative  merits  of  the  two  in  a  little 
more  detail.  Of  the  thirty-nine  cases  above  alluded  to  as  re- 
corded in  the  Medical  Times  and  Gazette,  the  following  is  a  sta- 
tistical summary : 

Method  pursued.  Number.  Recovered.  Died. 

Primary  enucleations  (completed)  ..  18  ...  12  ...  6 
Ditto  (attempted  but  not  completed)  .  6  .  .  .  4  ...  2 
Enucleation  by  inducing  gangrene   .    .    15    .    .    .      9    ...  6 

Primary  enucleation. — Were  certain  cases  in  which  enuclea- 
tion by  gangrene  has  been  practised  in  Edinburgh  added  to 
the  above  table,  that  method  would,  it  Is  believed,  compare  with 
still  less  advantage  with  the  primary  mode  than  it  now  does. 
But  the  truth  is,  that  the  cases  in  which  it  was  pursued  have 
been,  as  a  rule,  much  more  serious  ones  than  those  in  the  first 
list.  In  most  the  tumour  was  of  a  very  large  size,  and  either 
actually  embedded  in  uterine  tissue,  or  at  any  rate  wholly 
enclosed  within  the  cavity  of  the  womb.  Under  the  head  of 
'  Primary  Enucleations,'  on  the  other  hand,  are  included  several 
cases  in  which  the  tumour  was  of  small  size  (less  than  a  pear), 
and  several  others  in  which  it  was  already  somewhat  polypoid 
in  shape,  having  been  partially  extruded  by  the  spontaneous 
contractions  of  the  organ.    In  these,  of  course,  the  danger  to 
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life  would  be  comparatively  but  little.    Of  cases  in  which  the 
tumour  was  of  considerable  size,  intra-parietal,  and  not  pro  - 
truding  either  into  the  uterine  cavity  or  the  vagina,  and  in  which, 
consequently,  primary  enucleation  was  undertaken  under  the 
most  dangerous  circumstances,  we  have  thirteen ;  and  of  these 
seven  ended  in  recovery,  and  six  in  death.    In  the  less  serious 
class,  those,  namely,  in  which  either  the  tumour  was  small  in 
size  or  already  projected  considerably,  we  have  ten,  out  of  Avhich 
only  two  ended  fatally ;  and  of  these  two,  in  one  the  tumour, 
although  projecting  into  the  uterine  cavity,  was  so  large  that 
its  removal  had  been  found  impracticable.    It  is  evident,  there- 
fore, that  in  cases  in  which  the  two  conditions  of  moderate  size 
and  of  somewhat  depending  position  are  combined,  the  opera- 
tion of  primary  removal  by  incisions  and  the  use  of  the  finger  is 
attended  by  very  little  danger.    In  those  in  which  the  growth 
is  of  large  size  and  completely  embedded,  the  chance  of  recovery 
after  its  removal  is  about  equal  to  the  risk  of  death.    In  the 
largest  of  all,  those,  for  instance,  in  which  the  tumour  approaches 
the  size  of  an  adult  head,  no  surgeon  would  ever  dream  of  primary 
enucleation.    Among  the  causes  of  death,  we  find  peritonitis 
and  inflammation  of  the  pelvic  cellular  tissue  to  be  by  far  the 
most  frequent.    The  hsemorrhage,  with  one  or  two  exceptions, 
is  stated  to  have  been  insignificant ;  and  very  few  appear  to 
have  died  directly  from  the  shock  of  the  operation.  Although 
in  several  the  operators  state  that  they  felt  themselves  at  the 
time  in  great  risk  of  lacerating  the  peritoneal  investment  of  the 
uterus,  where  spread  over  the  surface  of  the  tumour,  yet  that 
accident  does  not  seem  to  have  ever  actually  occurred.    In  only 
one  case  is  it  stated  that  any  sei'ious  hsemorrhage  continued  after 
the  operation  was  concluded.  Among  the  cases  which  recovered, 
in  not  a  few  the  patients  were  very  ill  indeed,  and  had  narrow 
escapes  of  death,  either  from  peritonitis  or  exhaustion. 

Mode  of  performing  the  operation. — Whoever  has  either  wit- 
nessed its  performance,  or  read  the  detailed  accounts  given  in 
some  of  the  French  narratives,  will  have  no  difficulty  in  admit- 
ting that  the  enucleation  of  a  large  embedded  uterine  tumour  is 
an  operation  which  will  tax  both  the  patience  and  skill  of  the 
operator.  In  not  a  few  on  record  it  occupied  between  two  and 
three  hours  in  its  performance,  and  presented  such  obstacles 
that  the  operators  were  repeatedly  on  the  point  of  relinquishing 
their  task.  The  circumstance  that  these  tumours  not  un- 
frequently  occur  to  single  women,  in  whom  the  vagina  is  narrow. 


OPERATIOJn'S  for  uterine  fibroids.  17 


often  adds  to  the  difficulties  of  the  case.  It  is  of  course  im- 
possible to  give  rules  which  should  be  applicable  to  all ;  but 
the  following  memoranda  are  the  result  of  much  investigation, 
and  a  careful  perusal  of  all  that  has  been  recorded,  and  will 
probably  be  useful  to  any  one  who  may  contemplate  the  per- 
formance of  this  operation  for  the  first  time. 

1st.  To  have  the  tumour  well  depressed  into  the  pelvis  by  an 
assistant.    2nd.  To  let  the  first  incisions  be  very  free,  and 
pass  deeply  into  the  tumour,  thus  not  only  completely  dividing 
its  capsule,  but  facilitating  its  bisection,  should  that  afterwards 
be  found  requisite.    This  first  incision  should  be  made  with  a 
scalpel.    In  most  cases  it  will  be  found  convenient  to  pass 
the  knife  into  the  uterine  cavity,  and  then,  turning  its  edge  on 
to  the  tumour,  cut  downwards,  and  either  forwards  or  back- 
wards, according  as  the  mass  may  occupy  either  the  anterior  or 
posterior  wall.    All  experience  goes  to  show  that  no  important 
haemorrhage  is  to  be  feared  from  this  incision,  and  if  directed 
in  the  manner  indicated,  the  whole  substance  of  the  tumour 
will  intervene  between  the  knife  and  the  peritoneum.    3rd.  The 
capsule  of  the  tumour  having  been  opened,  its  separation  should 
next  be  effected  by  means  of  the  finger,  or,  if  needful,  by  blunt- 
pointed  curved  scissors,  the  finger  being  used  as  a  director. 
4th.  The  surgeon  should  be  provided  for  this  part  of  the  opera- 
tion with  a  set  of  curved  scissors  of  various  sizes  and  shapes  ;  one 
pair  at  least  should  be  very  long  indeed.    He  should  also  have 
several  pairs  of  strong  and  large  vulsella,  a  spatula,  a  blunt 
hook,  a  scoop,  and  a  pair  of  small  midwifery  forceps.    In  some 
cases  the  operator  appears  to  have  been  baffled  for  want  of 
vulsella  of  proper  size  and  strength  for  securely  holding  the 
tumour.    A  strong  whipcord  ligature,  and  the  various  appliances 
for  its  use,  should  be  in  readiness  in  case  of  need.    5th.  The 
grand  object  of  the  operator,  after  having  separated  the  tumour 
from  its  cyst-wall  sufficiently  to  allow  of  its  lower  part  being 
seized,  is  to  invert  the  uterus,  and  drag  that  viscus,  together 
with  the  tumour,  to  the  external  parts.    If  this  be  accomplished, 
the  main  difficulty  of  the  operation — that,  namely,  of  working 
in  a  confined  space — is  overcome,  and  a  speedy  conclusion  may 
be  effected.    To  do  this,  a  large  vulsellum  should  be  carefully 
planted  in  the  mass,  and  traction,  at  first  gentle,  afterwards 
vigorous,  must  be  exerted.    The  axes  of  the  pelvis  must  of  course 
be  carefully  observed,  and  the  traction  must  be  steady  and  not 
by  jerks.    As  soon  as  practicable,  a  second  vulsellum  must  be 
VOL.  v.  0 
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placed  above  the  first,  or  if  more  convenient  the  midwifery 
forceps  may  be  employed.  6th.  After  eversion  has  been  accom- 
plished, an  examination  with  the  finger  in  the  rectum  should  be 
made,  and  the  relative  position  of  parts  having  been  duly  ascer- 
tained, the  remaining  attachments  of  the  tumour  must  be 
cautiously  separated.  The  utmost  care  must  be  exercised  not 
to  cut  into  an  inverted  pouch  of  peritoneum.  7th.  It  is  very 
possible,  if  the  tumour  be  a  large  one,  that  it  will  be  found  con- 
venient, before  drawing  it  down,  to  cut  away  a  portion  or 
portions,  and  thus  diminish  its  bulk.  8th.  It  is  needless  to 
remark,  that  throughout  the  utmost  patience  must  be  exercised, 
and  as  much  gentleness  as  is  consistent  with  the  requisite 
degree  of  force.  9th.  The  operation  complete,  the  everted 
uterus  must  be  returned ;  if  needful,  a  sponge  plug  should  be 
introduced,  and  a  full  dose  of  opium  should  be  given.  lOth. 
The  use  of  ice,  of  the  ergot,  and  of  diffusible  stimuli,  must  be 
resorted  to,  or  not,  according  as  circumstances  may  require. 

Enucleation  by  inducing  gangrene. — This  method,  if  we  count 
those  in  which  primary  enucleation  was  attempted,  but  could 
not  be  effected,  and  include  also  a  few  others  not  yet  on  record, 
has  been  performed  in  about  2  7  cases ;  out  of  these  there 
have  been  about  13  deaths,  10  recoveries,  and  4  incomplete 
cases,  in  which  either  it  was  known  that  the  whole  of  the 
tumour  had  not  come  away,  or  there  was  a  return  so  soon  as  to 
render  it  highly  probable  that  some  part  had  been  left  behind. 
Almost  all  these  weye  cases  in  which  the  tumour  was  of  ver}- 
large  size,  and  in  several  the  operation  was  undertaken  on 
account  of  immediate  urgency,  and  after  the  patient  had  been 
reduced  to  the  very  lowest  stage  by  hsemorrhage.  Thus  it 
appears  probable  that  of  cases  of  this  class  somewhat  more 
than  one-half  may  be  expected  to  come  safely  through  the  risks 
incident  to  the  procedure,  and  rather  less  than  half  to  result  in 
complete  cures.  It  must  be  borne  in  mind  that  a  large  majority 
— indeed,  almost  the  whole — were  out  of  aU  possibility  of  treat- 
ment by  the  in'imary  method.  This  plan  has  the  recommenda- 
tion of  being  an  attempt  to  imitate  nature.  Although  con- 
fessedly very  infrequent,  yet  cases  have  occurred  in  which 
fibrous  tumours  of  the  womb  have  sloughed,  and  been  ex- 
truded from  their  bed  without  the  assistance  of  the  surgeon.* 


•  For  an  interesting  example  of  this,  see  Mr.  Grinisdale's  paper  in  the 
Liverpool  Medico-  Chiruryical  Journal,  No.  I.    I  do  not  liuow  where  to  turn  for 
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A  far  more  coTumon.  event  than  this  is  for  them  to  become 
pedunculated,  and  assume  the  polypoid  form,  without  wholly 
losing  their  connections  to  the  uterus.  Although  but  few  facts 
exist  on  which  to  ground  a  positive  opinion,  yet  judging  from 
those  which  have  fallen  under  my  notice,  I  suspect  that  the 
fatality  of  the  cases  in  which  spontaneous  extrusion  has  occurred 
has  been  little  less  than  that  of  those  in  which  it  has  been  in- 
duced artificially.  The  process  is  one  always  attended  with 
much  constitutional  irritation.  Although  no  single  operation  is 
required  in  itself  involving  much  risk,  yet  with  a  large  slough- 
ing mass  in  such  an  important  position,  with  foetid  discharges 
continuing  for  several  weeks,  the  patient  is  kept  for  a  consider- 
able time  in  constant  danger  of  the  development  of  some  fatal 
complication  in  the  form  of  pyaemia,  peritonitis,  or  a  low  type 
of  inflammation  of  some  of  the  internal  viscera.  Repeated,  if 
not  almost  daily,  manipulations  are  needed,  and  the  increased 
risk  of  some  contagion,  either  of  erysipelas  or  pyaemia,  being  thus 
conveyed  by  the  surgeon,  must  not  be  lost  sight  of,  especially  if 
the  patient  be  an  inmate  of  a  hospital. 

Then,  again,  it  must  be  borne  in  mind  that  the  patient  has  been 
reduced  by  long-continued  htemorrhage,  and  that  in  all  proba- 
bility her  vital  organs  are  already,  to  some  extent,  in  a  state  of 
fatty  degeneration ;  a  condition  which,  under  the  evil  influence 
of  profuse  suppuration,  is  not  unlikely  to  become  rapidly  ad- 
vanced to  a  degree  incompatible  with  continuance  of  function. 
These  kinds  of  risks  render  the  operation  one  which  will  always 
be  attended  with  much  danger,  and  it  must  be  admitted  that  it 
is  one  which  ought  never  to  be  performed  in  a  hospital  ward. 
A  healthy  locality,  and  privacy  in  a  large,  well-ventilated 
room,  with  the  undivided  attentions  of  a  nurse,  should  be  re- 
garded as  essential  conditions.  With  these,  and  with  most 
persevering  attention  to  all  minutiae  of  the  medical  and  dietetic 
management  of  the  patient,  it  may,  perhaps,  be  reasonably  ex- 
pected that  the  mortality,  even  in  severe  cases,  might  not  exceed 


the  record  of  an  instance  of  spontaneous  piecemeal  disintegration,  such  as  occurs 
in  the  cases  surgically  treated.  One  such,  however,  happened  in  St.  Bartho- 
lomew's about  ten  years  ago,  the  patient  being  one  of  the  ward-nurses,  and  its 
particulars  were  mentioned  to  me,  in  conversation,  by  Mr.  Paget.  The  woman 
recovered ;  but  Dr.  West  has  informed  me  that  subsequently  another  tumour 
protruded,  as  a  polypus,  was  removed  by  ligature,  and  that  death  from  pycemia 
followed. 

c  2 
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a  third ;  but  there  are  certainly,  thus  far,  no  grounds  for  ex- 
pecting better  success  than  this. 

With  regard  to  the  plan  of  operating,  it  would  appear  that 
the  knife  possesses  great  advantages  over  escharotics.  The  object 
is  as  much  as  possible  to  separate  the  adhesions  of  the  tumour 
from  its  cyst,  and  to  thus  cut  off  its  vascular  supply.  Now  the 
effect  of  the  application  of  escharotics  is  well  known  to  be  to 
induce  the  union  of  subjacent  parts,  and  of  this  the  surgeon  not 
unfrequently  avails  himself ;  as  in  the  instance  of  abscess  in  the 
liver,  requiring  to  be  opened  externally.  The  dread  of  htemor- 
rhage  from  the  incisions  has  been  proved  to  be  for  the  most  part 
a  chimera,  and  the  prevention  of  this  is,  as  far  as  we  can  see, 
the  only  shadow  of  an  advantage  which  can  be  claimed  for  the 
escliarotic  plan.  By  means  of  a  free  incision,  the  surgeon  may 
not  only  divide  the  capsule  thoroughly,  but  damage  the  tumour 
itself,  and  facilitate  the  employment  of  the  finger  in  accomplish- 
ing the  separation  of  the  cyst-wall  to  as  great  an  extent  as 
practicable.  The  usefulness  of  ergot,  after  a  free  opening  has 
been  made,  and  the  certainty  of  its  action  in  promoting  the 
expulsion  of  the  tumour,  is  a  point  on  which  all  observers  agree. 
Whether  or  not  an  attempt  should  be  made  to  accomplish  the 
enucleation  of  the  sloughing  mass,  by  the  hand,  within  a  week 
or  two  of  the  commencement  of  the  treatment,  or  whether  it 
should  rather  be  left  to  disintegrate  and  come  away  in  frag- 
ments, is  a  point  which  the  circumstances  of  the  particular  case 
must  decide.  Dr.  Atlee's  experience  seems  to  be,  that  the 
tumour  may  be  left  to  disintegrate,  with  very  good  confidence 
(provided  it  has  been  well  exposed  and  freely  cut  into)  that  such 
results  will  ensue  ;  atid  some  facts  which  have  fallen  under  the 
writer's  observation  lead  him  to  give  full  credence  to  this  a  priori 
improbable  statement.  The  vitality  of  many  uterine  fibroids 
appears  to  be  very  small  indeed,  and  comparatively  little  inter- 
ference will  often  suffice  to  insure  their  death ;  whilst  the  manner 
in  which  large  tumours,  when  they  have  once  become  sloughy, 
will,  as  it  were,  melt  away,  is  quite  astonishing. 

Tflint  events  may  he  e.ijiected  xvhen  fibrous  tumours  are  not  interfered  with  ? 
The  determination  of  the  feasibility  of  the  enucleation  treatment  does  not  rest 
solely  on  an  accurate  estimate  of  the  amount  of  risk  which  inevitably  attends 
it.  We  must  consider  the  other  alternatives  which  are  olfered  us.  And  here, 
in  truth,  is  by  far  the  greatest  difficulty  of  the  question.  If  these  tumours 
were  always  fatal  within  a  short  space  of  time,  no  one  would  hesitate  to 
recommend  a  procedure  that  offers  a  fair  chance  of  a  complete  cure  in  a  pro- 
portion of  about  two-thirds.    But  we  know,  ou  the  other  hand,  that  they  are 
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by  no  means  of  infrequent  occurrence,  and  often  cause  to  tbeir  possessors 
exceedingly  little  inconvenience.  In  cases,  too,  in  which  during  one  stage,  and 
that  often  a  protracted  one,  repeated  and  exhausting  hfemorrhages  have 
•  occurred,  we  know  that  not  infrequently  the  tumour  will  either  alter  its 
position,  diminish  in  size,  or  undergo  such  modification  in  its  relations  that  the 
troublesome  symptoms  may  cease  to  occur,  and  the  patient  be  restored  to  health. 
On  this  point  we  will  quote  only  the  confirmatory  testimony  of  Lisfranc, 
which  is  the  more  valuable  because  it  comes  from  an  ultra-partisan  of  the 
operation.  After  speaking  of  temporary  abatement  of  symptoms,  that  surgeon 
writes:  'II  est  des  personnes  plus  heureuses;  apres  avoir  eprouv6  pendant 
quelques  annees  des  douleurs  violentes,  des  pesantures  fort  incommodes,  des 
pertes  tres-abondantes,  beaucoup  de  troubles  dans  les  fonctions  digestives,  &c., 
elles  voient  ces  phenomenes  inorbides  se  dissiper ;  I'embonpoint  renait  et  meme 
quelquefois  la  fraicheur :  il  existe  seulement  un  peu  de  flneurs  blanches,  une 
legere  pesanteur  et  quelques  petites  dou-  311 
lours  dans  les  reins  ;  j'en  soigne  plusieurs 
qui,  portant  des  matrices  enormes  et  forte- 
ment  bosselees,  fournissent  depuis  dix  ou 
douze  ans  leur  carriere  avec  les  faibles  in- 
convenients  que  j'ai  indiques  ;  elles  semblent 
promettre  de  la  poursuivre  longtemps  et 
peut-etre  meme,  a  I'aide  des  moyens  liy- 
gieniques  et  de  quelques  soins  therapeuti- 
ques,  comme  si  I'uterus  etait  a  I'etat  sain.' 
Clin.  Chir.  de  la  Pitie,  vol.  iii.  p.  IB. 
Researches  in  the  pathological  theatres 
show  us  what  these  changes  are,  the  effects 
of  which  we  have  noticed  in  our  patients. 
Uterine  tumours  are  often  found  contracted 
and  to  a  large  extent  calcified ;  or  they  may 
be  lodged  in  the  outer  part  of  the  uterus, 
or  even  pedunculated  into  the  peritoneal 
cavity.  We  might  also  mention,  under  the 
possible  events  which  may  obviate  the 
necessity  of  an  operation,  that  spontaneous 
enucleation  may  occur ;  but,  as  we  have  seen 
above  that  the  risks  attending  this  process  are  probably  as  great  as  when  the 
surgeon  interferes,  it  need  not  claim  much  attention.  Thus,  then,  there  are 
probably  but  very  few  cases  in  which  the  conscientious  surgeon  could  say  to 
his  patient  that  there  was  no  chance  of  recovery  without  an  operation.  Still, 
however,  that  numerous  deaths  from  these  tumours  do  occur  is  undoubted ;  * 


{ 


Diagram  showing  a  uterine  fihroid 
eneapsuled  in  the  fundus  of  the 
OJgan,  and  likely  to  grow  upwards 
into  the  abdomen. 


*  An  instructive  and  warning  case  of  death  from  a  fibrous  tumour,  which 
was  in  slow  process  of  spontaneous  extrusion,  is  given  b}'  Mr.  Grimsdale  in  the 
paper  already  referred  to.  The  tumour  was  found  after  death  to  have  been 
well  suited  for  removal  by  operation.  Many  such  cases  might  doubtless  be 
collected.  I  refer  to  Mr.  Grimsdale's  paper  with  much  pleasure,  on  account  of 
.the  ability  and  candour  which  characterise  it.  Those  who  contemplate  the 
performance  of  operations  of  this  kind  will  do  well  to  refer  to  it,  as  also  to 
the  detailed  descriptions  which  have  been  given  by  French  surgeons. 
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and  in  certain  cases  the  amount  of  reasonable  hope  is,  it  will  generally  be 
admitted,  very  small  indeed.  While,  therefore,  the  indiscriminate  performance 
of  these  operations  would  be  exceedingly  unwise  and  wrong,  yet  we  cannot 
but  think  that  the  reverse  is  the  case  under  conditions  of  urgency.  It  happens 
very  fortunately  that  tumours  which  cause  serious  symptoms  are  usually  those 
most  easily  accessible.  The  proximity  of  the  tumour  to  the  mucous  membrane 
of  the  uterus  or  vagina,  but  especially  to  that  of  the  uterus,  appears  to  be  the 
main  determining  cause  of  hremorrhage,  and  just  in  proportion  as  the  mass 
bulges  inwards  is  of  course  its  suitability  for  enucleation.  Tumours  of  very 
large  size  have,  on  the  contrary,  usually  risen  well  out  of  the  pelvis,  and  the 
symptoms  attending  them  are  often  comparatively  insignificant. 

Conclusions. — I  state  the  following  as  conclusions,  not  in  any  dogmatic  or 
positive  sense  of  the  term ;  they  are  the  impressions  arrived  at  after  much 
careful  study  of  the  subject,  but  further  experience  may  very  likely  modify 
some  of  them : 

1.  That  surgical  interference  with  interstitial  fibrous  tumours  of  the  uterus 
is  always  attended  with  very  considerable  risk,  and  ought  not  to  be  practised 
except  under  circumstances  of  urgency,  or  when  the  position  of  the  growth 
is  peculiarly  tempting. 

2.  That  when  the  tumour  is  not  of  veiy  large  size,  and  is  already  partially 
extruded,  the  operation  is  rendered  comparatively  devoid  of  danger,  and  ought 
to  be  performed  at  once. 

3.  That  when  the  tumour  is  as  yet  wholly  embedded,  and  even  when  of 
large  size,  the  enucleation  treatment  is  yet  warrantable,  if  the  patient's  life  be 
threatened  by  hfemorrhage. 

4.  That  primary  enucleation,  where  at  all  easily  practicable,  is  much  pre- 
ferable to  the  secondary  method. 

5.  That  where  the  tumour  is  very  large,  or  where  found  after  the  incisions 
to  be  firmly  united  to  its  capsule,  the  secondary  plan  should  be  preferred. 

G.  That  whichever  plan  it  is  intended  to  adopt,  the  first  incision  should, 
excepting  under  unusual  circumstances,  be  made  from  within  the  cavity  of  the 
cervix,  and  should  be  as  free  as  possible. 

7.  That  the  danger  of  hfemorrhage  from  this  incision  is  very  slight  indeed. 

8.  That  as  much  should  be  done  as  practicable  at  the  first  operation  in 
freeing  the  tumour  from  its  cyst.  Thus  if  the  adhesions  be  found  more  loose 
than  had  been  expected,  a  primary  enucleation  may  be  completed  where  the 
slower  plan  had  been  proposed. 

9.  That  the  after-treatment,  in  cases  of  primary  enucleation,  should  consist 
in  warding  oif  the  shock  by  opiates,  in  sustaining  the  strength,  and  in  tlie  free 
use  of  stimuli  and  nutritious  diet. 

10.  That  in  cases  of  secondary  enucleation  the  ergot  of  rye  should  be 
administered,  so  as  to  keep  up  vigorous  uterine  action ;  and  that  the  greatest 
attention  should  be  paid  to  sustaining  the  patient's  strength,  and  to  the  removal 
of  discharge  and  shreds  of  slough,  as  fast  as  formed. 

11.  That  in  cases  of  great  exhaustion  and  threatened  pelvic  inflammation 
the  internal  use  of  turpentine  is  of  great  value. 

12.  That  in  cases  of  secondary  enucleation  the  surgeon  need  not  be  anxious 
about  the  removal  of  the  tumour  en  vi'issc^hvit  may  confid'ently  expect  that,  if 
it  have  taken  on  a  sloughy  state  in  its  lower  part,  the  death  and  piecemeal 
disintegration  of  the  whole  will  follow. 
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13.  Tliat  the  '  recurrent  fibroid '  tumours  slough  away  yet  more  readily  after 
interference  than  the  true  fibrous  ones,  although  liable  to  return  after  a  short 
interval. 

14.  That  after  a  successful  enucleation-procedure,  complete,  though  gradual, 
restoration  to  good  health  may  be  expected. 

V.  Cancer  of  the  Uterus  in  reference  to  Surgical 
Treatment. 

Malignant  disease  of  the  uterus  rarely  presents  itself  to  our 
notice  in  a  stage  permitting  of  surgical  cure.  Including  in  that 
term  the  so-called  cauliflower  excrescence,  the  epithelial  cancer, 
and  the  medullary  cancer,  the  remark  still  applies  to  all,  that 
they  have  usually  advanced  too  widely  when  the  surgeon  is 
first  consulted,  to  allow  of  the  satisfactory  employment  either  of 
the  knife  or  caustics.*  In  a  vast  majority  of  cases,  all  these 
forms  of  morbid  growth  begin  at  or  very  near  to  the  os  uteri ; 
and  if  discovered  early,  would  probably  admit  of  removal,  in 
many  instances,  with  benefit  more  or  less  lasting.  In  all,  how- 
ever, the  ulceration  extends  rapidly,  and  the  patient  does  not 
submit  to  an  examination  until  already  the  vaginal  tissues  have 
become  involved,  or  the  cervix  has  been  deeply  attacked.  If 
the  disease  have  thus  widely  extended,  if  it  have  left  the  lips  of 
the  uterus  laterally,  or  if  it  have  passed  upwards  and  induced 
thickening  of  adjacent  structures,  then  the  operation  of  excision 
is  attended  by  great  danger,  and  affords  but  little  chance  of 
benefit.  Hence  it  follows  that  suitable  cases  for  operation  are 
verj^  rare. 

It  is  not  by  any  means  an  easy  matter  in  many  cases  to  make 
a  confident  difi^erential  diagnosis  between  a  simple  or  venereal 
ulceration  of  the  os  uteri  and  one  of  a  malignant  nature  in  an 
early  stage.  The  tendency  of  the  latter  to  bleed,  its  warty  and 
thickened  edges,  and  fcetid  discharge,  are  the  chief  symptoms 
on  which  to  rely.  The  surgeon  must  notice  especially  whether 
there  be  any  tendency  to  new  growth,  and,  if  practicable,  a 
small  portion  of  the  edge  should  be  removed  for  microscopic 
examination.    Pain,  if  severe,  is  a  very  suspicious  sign.  That 


*  '  Though  for  the  past  twelve  years  I  have  been  constantly  looking  out 
for  cases  suitable  for  it,  but  one  instance  has  come  under  my  observation,  iu 
which  my  surgical  colleagues  have  considered  it  justifiable,  and  two  or  three 
more  in  which,  in  my  own  opinion,  it  might  have  been  attempted.'  Dr.  West's 
Lectures,  p.  413. 
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old  syphilitic  ulcers  may  occasionally  assume  a  cancerous  action, 
there  is  good  reason  for  believing.  If  doubt  be  felt,  it  should,  if 
possible,  be  removed  at  once,  either  by  consultation  with  others, 
or  by  resort  to  the  microscope ;  for  if  the  disease  be  in  a  stage 
permitting  of  removal,  it  should  on  no  account  be  allowed 
further  time  for  exteiision. 

With  regard  to  the  diagnosis  from  each  other  of  the  different 
varities  of  malignant  disease  met  with  in  this  locality,  no  practi- 
cal benefit  can  be  got  from  its  detailed  consideration  here. 
With  respect  to  them  all,  the  question  of  surgical  importance  is 
more  as  to  extent  than  kind.  All,  if  limited  to  the  lips  of  the 
uterus,  and  if  the  latter  organ  be  unenlarged  and  quite  movable, 
shoiald  be  either  removed  by  operation  or  destroyed  by  caustics. 
If  neither  of  these  procedures  are  appropriate,  the  only  resource 
left  is  palliative  treatment — the  mitigation  of  pain ;  the  restrain- 
ing of  haemorrhages,  and  the  lessening  of  discharge  and  fcetor. 
Ojjium,  rest  in  the  recumbent  posture,  and  the  use  of  detergent 
injections  (arsenic,  Condy's  fluid,  chloride  of  zinc,  and  the  like) 
are  the  means  by  which  these  indications  are  to  be  attained. 
The  prognosis  of  malignant  disease  of  the  uterus,  despite  all 
that  can  be  done  by  art  to  diminish  the  sufferings  which  lead 
on  to  the  inevitable  result,  is  most  gloomy.  The  fact  that  a 
most  painful  and  protracted  death  is  the  other  alternative  ought 
certainly  to  be  allowed  its  due  weight  in  inciting  us  to  energy 
in  the  treatment  of  any  cases  which  come  under  observation  in 
an  early  stage,  and  may  even  justify  resort  to  measures  not  by 
any  means  free  from  immediate  risk. 

I  shall  probably  be  excused  for  not  entering  here  into  any 
examination  of  the  operation  for  extirpation  of  the  whole  uterus 
when  affected  by  cancer.  That,  excepting  in  very  rare  instances 
of  complete  procidentia,  it  is  not  justifiable,  is  admitted  by  all. 
Dr.  West,  who  has  carefully  collected  the  statistics  concerning 
it,  informs  us  that  of  a  total  '  of  25  cases,  22  terminated  fatally 
in  consequence  of  the  operation,'  and  but  3  recovered.  Of  the 
three  latter,  'two  months,  four  months,  and  one  year  were  the 
periods  during  which  the  patients  respectively  survived.' 

Excision  of  cancerous  ulcers  affecting  the  lips  of  the  uterus 
(or  amputation  through  its  cervix)  is  an  operation  of  a  very 
different  character,  and  in  well-selected  cases  not  attended  by 
any  large  amount  of  risk.  Its  introduction  dates  from  the 
earliest  years  of  the  jDi'esent  century,  when  it  was  largely  em- 
ployed by  Osiander  of  Gottingen  and  subsequently  by  Lisfranc 
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of  Paris.  Unfortunately,  for  reasons  which  we  need  not  state, 
the  large  statistics  brought  forward  by  the  latter  surgeon  are 
utterly  without  value.  In  this  country  it  has  not  been  very 
largely  adopted,  although  many  surgeons  have  performed  it  in 
isolated  cases.  Sir  James  Simpson  has  probably  had  the  largest 
experience  of  any  British  Surgeon  respecting  it. 

Mode  of  performance. — The  patient  should  be  placed  in  the 
lithotomy  position,  and  the  thighs  well  separated.  The  vagina 
being  opened  by  the  duck-billed  spatula, — or,  if  requisite,  by  a 
bivalve  speculum, — the  cervix  should  be  securely  seized  by  long 
toothed-forceps  or  Museux-hooks,  and  steadily  but  gently 
dragged  downwards.  At  this  stage  it  is  a  good  precaution  to 
transfix  it  laterally,  above  where  it  is  intended  to  cut,  by  a  needle 
armed  with  a  wire  ligature,  the  latter  to  be  retained.  The  uterus 
having  been  brought  as  low  as  possible,  the  incisions  are  to  be 
commenced  below,  at  a  suitable  distance  from  the  diseased 
structures,  and  carried  from  behind  inwards  and  upwards  ;  then 
a  similar  incision  is  made  in  front,  and  carried  inwards  and 
backwards  so  as  to  cut  out  a  conical  portion.  In  this  incision 
either  scissors  or  knife  may  be  employed  ;  if  the  latter,  it  should 
have  a  rounded  point.  After  the  section,  by  means  of  the  wire 
previously  inserted,  the  stump  may  be  still  held  in  view,  both  to 
permit  of  examination  as  to  whether  the  disease  has  been  com- 
pletely removed,  and  of  the  application  of  escharotics,  should 
the  hsemorrhagre  make  them  desirable.  The  advantasre  of 
beginning  at  the  lowest  part  is,  that  the  blood  does  not  conceal 
the  surface  where  the  next  incisions  are  to  be  made.  It  is  one 
of  those  operations  in  which  the  plan  of  constant  irrigation 
during  its  performance  may  be  adopted  with  advantage.  The 
actual  cautery  and  the  perchloride  of  iron  ought  to  be  at  hand, 
in  case  their  application  may  be  required.  As  haemorrhage 
may  chance  to  recur  some  hours  afterwards,  it  is  desirable  to 
retain  hold  of  the  stump  by  leaving  the  wire  in,  or  the  latter 
may  be  made  use  of  to  tie  a  compress  of  lint  over  the  bleeding- 
surface. 

With  the  precaution  above  described  the  operation  of  excision 
by  cutting  instruments  is  probably  safer  and  preferable  every 
way  to  that  by  the  ecraseur.  With  the  latter  instrument  the 
surgeon  is  not  able  to  adapt  his  line  of  incision  accurately ;  the 
chain  must  pass  horizontally  across  the  entire  cervix,  and,  in 
order  to  be  sufficiently  above  the  disease  at  one  part,  it  may  be 
needful  to  take  much  more  than  is  necessary  at  the  opposite 
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side.  This  would  be  of  minor  importance  if  it  did  not  involve 
more  or  less  risk  of  including  a  portion  of  the  peritoneal  pouches, 
which  have  been  drawn  down  by  the  back  and  front  parts  of  the 
cervix.*  It  is  impracticable  with  the  ecraseur  to  remove  a  co- 
nical portion,  as  advised  above  ;  and  lastly,  although  this  instru- 
ment obviates  to  a  great  extent  the  danger  from  haemorrhage, 
it  probably  increases  those  from  peritonitis  and  pyaemia.  It  is 
for  cases  of  long  cervix  that  the  ecraseur  is  especially  adapted, 
and  precisely  in  the  same  is  direct  excision  easy  and  safe.f 

After  the  amputation  of  the  cervix  uteri,  whether  by  scissors 
or  ecraseur,  the  patient  should  be  carefully  and  unremittingly 
watched  for  twenty- four  hours.    In  addition  to  the  risk  that 


Fig.  312. 


Copied  from  Sir  James  Simpson's  Obstetric  Works,  \o\.  i.  p.  16i.    The  woodcut 
represents  a  cauliflower  excrescence  excised  in  the  case  referred  to  in  the  text. 

bleeding  may  occur,  it  is  possible  tha,t  a  peculiar  form  of  collapse 
(abdominal  collapse  of  Dr.  Barnes)  may  supervene.  Simpson 
records  two  such  cases,  one  of  which  proved  immediately  fatal, 
there  having  been  no  haemorrhage  or  other  cause  adequate  to 
explain  it. 

For  reasons  already  hinted  at,  it  is  almost  impossible  to  ob- 
tain any  trustworthy  data,  either  as  to  the  immediate  risks  of 
the  operation  or  the  average  duration  of  life  in  successful  cases 
after  it.    Simpson  records  in  detail  one  case  in  which  he  excised 

'  This  risk  is  not  imaginary.  I  am  acquainted  with  a  case  in  which  a  con- 
siderable portion  of  the  peritoneum  was  thus  removed.  Others  are  also  on 
record.  See  Simpson's  Lectures  in  the  Medical  Times  and  Gazette,  vol.  xviii. 
p.  105,  and  Dr.  West,  op.  cit.  p.  416. 

t  If  the  Ecraseur  be  used,  an  instrument  with  a  cur\  ed  end  will  be  found 
more  convenient  than  a  straight  one.  A  strand  of  twisted  wire,  as  recom- 
mended by  Simpson,  will  be  better  than  a  chain. 
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a  large  epithelial  cancer  (cauliflower  excrescence),  and  the 
woman  at  the  date  of  his  lecture,  (eighteen  years  after  the 
operation),  was  still  in  good  health,  having  borne  several  chil- 

Ftg.  813. 


Nodule  of  cancer  in  the  scar  left  by  an  excision  of  the  os  uteri  six  months  previously. 
The  woodcut  shows  the  exact  size  of  the  portion  removed  at  the  second  operation. 
The  probe  is  passed  up  the  canal  of  the  cervix.  From  a  case  recorded  by  the  writer 
in  the  Path.  Trans.,  vol.  viii.  p.  253. 

dren  in  the  interval.  He  seems  to  be,  on  the  whole,  very 
favourably  impressed  as  to  the  value  of  the  operation ;  but  he 


Fig.  314. 


Cell  structures  from  the  nodule,  showing  altered  forms  of  columnar  and  ciliated 

epithelium. 

abstains  from  furnishing  any  numerical  data  as  to  the  results 
he  has  obtained.*    With  the  exception  of  two  or  three  cases  in 


*  The  following  extracts  from  his  lecture  are  of  much  interest:  'I  never 
saw  a  case  which  proved  fatal  by  bleeding,  or  even  one  where  haemorrhage 
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Guy's  Hospital,  the  oijeration  has  not,  I  believe,  been  performed 
of  late  years  in  any  of  our  larger  London  hospitals.  The  Guy's 
cases  were,  I  believe,  all  successful,  but  productive  only  of 
temporary  benefit. 

If  the  case  be  one  in  which  the  surgeon  has  any  choice  as  to 
performance  of  excision,  he  will  probably  do  well  to  prefer  it  to 
the  use  of  escharotics.  There  are  certain  cases,  however,  in 
which  the  disease  extends  too  deeply  for  a  safe  excision,  where 
it  may  yet  be  fair  to  employ  the  former.  The  best  for  the  pur- 
pose is  probably  the  dried  sulphate  of  zinc,  as  advised  by  Sir 
James  Simpson.  It  may  be  applied  either  in  powder,  by  aid  of 
a  speculum,  or  made  up  into  a  pessary  by  means  of  ointment. 
Some  carbonate  of  soda,  in  the  form  of  a  pessary,  should  be 
introduced  into  the  vagina,  to  neutralize  the  zinc  in  case  it 
should  run.  The  potassa  fusa  is  not  manageable ;  but  the 
chloride  of  zinc  may,  with  care,  be  conveniently  used.  The 
actual  cautery  is,  however,  perhaps  as  efficient,  as  free  from 
risk,  and  as  little  painful  as  any,  especially  when  heated  by  the 
aid  of  galvanism.  In  many  cases  in  which  escharotics  have  not 
effected  a  cure,  the  patient  has  yet  been  fully  compensated  for 
the  pain  incurred,  by  the  temporary  alleviation  of  symptoms 
which  resulted. 

VI.  Malignant  Disease  of  the  External  Genitals. 

The  chief  form  of  malignant  disease  by  which  the  external 
genitals  of  the  female  are  attacked  is  epithelial  cancer.  With 
the  epithelial  disease,  there  may  in  some  cases  be  a  certain 
amount  of  melanotic  growth  interspersed,  or  the  disease  may 
even  begin  in  a  mole,  and  be  chiefly  of  the  latter  character. 
In  females  of  middle  age  epithelial  cancer  of  the  labia,  or  adja- 
cent parts,  is  by  no  means  infrequent.  The  disease  presents 
the  same  characters  as  in  other  parts.  An  irregular,  under- 
mined indurated  edge,  an  unhealthy  gray  surface,  and  a  tendency 
to  the  production  of  wart}^  granulations,  are  its  chief  features. 
It  is  a  most  formidable  disease.  Absorj)tion  from  these  parts 
is  usually  very  rapid  :  the  glands  in  the  groin  become  contami- 
nated with  startling  rapidity;  and  the  surgeon's  function  is 
then  for  the  most  part  restricted  to  attempts  at  alleviation.  In 


occurred  in  any  nlarminn;  deg-ree.'  'Let  me  lastly  observe,  that  some  patients, 
but  not  very  many,  have  died  of  peritonitis,  or  that  form  of  surgical  fever,'  &c. 
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all  the  cases,  with  the  subsequent  history  of  which  I  am 
acquainted,  the  result  has  been  a  speedy  recurrence.  In  two  of 
my  own  it  was  needful  to  remove  also  diseased  glands  from  the 
groin. 

Like  epithelial  cancer  of  the  penis,  scrotum,  &c.  in  the  male, 
it  is  chiefly  met  with  in  middle-aged  or  elderly  persons ;  but 
may  occasionally  be  found  in  younger  women.  Not  unfre- 
quently  when  it  occurs  to  young  adults,  it  attacks  a  sore  which 
was  in  the  first  instance  venereal.  This  fact  must  be  kept  in 
mind  in  practice,  or  an  error  in  diagnosis  may  result.  The  one 
point  in  respect  to  the  hopeful  treatment  of  epithelial  cancer  is 
its  early  recognition. 

Considerable  differences  are  observed  in  different  cases  of 
cancer  of  the  female  genitals.  In  some  the  course  of  the  disease  is 
very  rapid,  in  others  much  slower.  I  believe  it  will  usually  be 
noticed  that  when  the  ulcer  began  on  the  mucous  surface  it  has 
been  rapid  in  progress,  and  that  when  in  the  skin  it  has  been 
more  slow. 

Although,  as  above  stated,  it  is  extremely  prone  to  recur  after 
excision,  yet,  as  we  possess  no  other  remedy,  there  can  be  no 
doubt  that,  wherever  practicable,  the  diseased  part  should  be 
freely  removed,  or  destroyed  by  caustic.  In  most  cases  the 
knife  is  probably  preferable.  If  the  inguinal  glands  are  at  all 
enlarged,  such  as  are  so  should  be  removed  also.  These  opera- 
tions are  rarely  dangerous  to  life,  and  usually  the  patient's 
sufferings  are  wholly  relieved  for  the  time ;  often  a  few  months 
of  enjoyable  life  are  obtained  before  the  disease  recurs.  Since, 
therefore,  in  almost  all  instances  they  give  relief  for  a  longer  or 
shorter  period,  while  there  is  always  a  chance  that  a  cure  may 
be  obtained,  it  is  without  doubt  the  surgeon's  duty  to  give  his 
patient  the  benefit  offered  whenever  practicable.  If  the  disease 
recur,  a  second  period  of  health  and  freedom  from  suffering  may 
be  obtained  by  a  second  use  of  the  knife.  Whether  the  opera- 
tion be  a  primary  or  a  secondary  one,  it  is  impossible  to  ex- 
aggerate the  importance  of  doing  it  early.  It  is  only  in  the 
early  cases  that  there  is  any  chance  of  a  permanent  cure. 

Respecting  the  Rodent  Ulcer,  little  need  here  be  said.  It  is 
very  rarely  met  with  on  the  female  genitals.  I  think  I  have 
seen  one  undoiibted  example  of  it.  It  is  distinguished  from 
epithelial  cancer  by  the  absence  of  warty  growth,  by  its  slow 
progress,  and  by  its  never  causing  the  lymphatic  glands  to 
enlarge.    It  should  always  be  excised  where  practicable.  The 
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diagnosis  will  usually  rest  between  it  and  sores  of  tertiary 
syphilitic  origin. 

YII.  Non-malignant  Diseases  of  the  External  Genitals. 

The  diseases  of  an  innocent  nature  to  which  the  external 
genitals  of  the  female  are  liable  will  chiefly  rind  place  in  con- 
nection with  other  subjects.  Thus  the  induration  and  enlarge- 
ment of  the  labia,  clitoris,  &c.  are  most  frequently  forms  of 
elephantiasis  consequent  on  venereal  affections.  It  may  be 
convenient,  however,  to  remark  here,  respecting  the  removal  of 
these  enlargements,  that  they  may  for  the  most  part  be  under- 
taken with  perfect  safety.  Hypertropies  of  the  labia  commence 
usually  in  inflammatory  oedema,  produced  by  the  irritation  of 
gonorrhoeal  discharge,  or  of  mucous  tubercles  ;  but  when  they 
have  advanced  to  a  certain  extent,  they  tend  to  increase,  in 
consequence  of  the  mechanical  impediments  to  a  normal  state 
of  circulation  presented  by  their  pendent  position,  and  without 
any  reference  to  their  original  cause.  It  is  therefore  desirable 
that  they  should  be  removed  early.  When  very  large,  the  risk 
of  very  profuse  haemorrhage  is  considerable.  The  bleeding  is 
usually  from  a  multitude  of  small  vessels,  not  from  any  single 
one  of  considerable  size.  A  good  precaution  against  haemorrhage 
is  to  transfix  the  base  of  the  pendulous  mass  by  means  of  harelip- 
pins  before  using  the  knife.  Over  these  pins  twisted  ligatures 
may  be  applied,  so  as  tightly  to  compress  the  divided  structures 
and  arrest  all  bleeding.  Of  course  all  vessels  that  can  be  tied 
separately  should  be  secured  previously  to  the  application  of 
the  twisted  sutures.  On  several  occasions  I  have  found  the 
latter  the  only  means  by  which  the  continued  draining  from 
small  vessels  could  be  stopped. 

These  tumours  consist  only  of  hypertrophiecl  cutaneous 
structures,  and  may  be  developed  to  a  very  large  size,  if  not 
removed  in  anticipation.  They  may  involve  one  or  both  labia, 
the  clitoris,  or  any  part  of  the  immediately  adjacent  integument. 
It  is  sometimes  needful  to  bear  in  mind  that  their  subjects  have 
often  also  suffered  from  constitutional  syphilis,  since,  in  the 
after-treatment  of  the  wound,  sjiecific  remedies  may  become 
necessary. 

Cystic  tumours  may  be  met  with  occasionally  in  the  subcuta- 
neous tissues  of  the  female  genitals.  The  most  common  are 
those  formed  in  connection  with  the  Cowperian  glands.  They 
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are  to  be  found  about  an  inch  or  an  inch  and  a  half  within  the 
vulva,  and  placed  a  little  below  the  middle  of  one  or  other  side 
of  the  vagina.  They  are  usually  somewhat  movable,  and  non- 
adherent to  the  mucous  membrane ;  often  very  tender  to  the 
touch  ;  and  rarely  larger  than  a  chestnut.  When  opened,  a 
glairy  mucus  escapes,  often  of  foetid  odour.  Their  mucous 
contents  may  be  mixed  in  greater  or  less  degree  with  inflamma- 
tory products ;  and  sometimes  acute  inflammation  has  occurred 
and  dirty  grumous  pus,  of  most  foetid  smell,  is  the  product.  For 
all  these  conditions  the  simple  measure  of  treatment  is  to  lay 
them  freely  open,  and  to  introduce  lint,  to  prevent  premature 
closure  of  the  orifice.  They  are  more  common  in  young  women 
than  in  those  of  more  advanced  age,  and  are  not  unfrequently 
met  with  soon  after  marriage. 

In  rare  instances  cystic  tumours  of  much  larger  size  than 
those  developed  from  inflammation  of  Cowper's  glands  occur 
beneath  the  labia.  These  sometimes  possess  a  smooth  lining- 
membrane,  which  it  is  desirable  to  dissect  cleanly  out,  in  order 
to  prevent  refilling.  Their  contents  are  usually  glairy,  indica- 
ting that  the  starting  point  was  from  a  follicle  or  mucous  gland. 
There  is  almost  always  the  history  of  long  dviration.  An  entire 
absence  of  inflammatory  irritation  has  usually  been  the  reason 
for  their  being  allowed  to  attain  to  an  inconvenient  size  before 
surgical  advice  has  been  sought.  In  undertaking  the  removal 
of  these  cysts,  the  surgeon  must  always  be  prepared  for  free 
hsemorrhage,  owing  to  the  highly  vascular  endowments  of  the 
parts. 

VIII.  Surgical  Measures  m  Extii4.-uterine  Pregnanct. 

A  large  majority  of  extra-uterine  pregnancies  end  in  death 
from  internal  hsemorrhage  within  a  few  months  from  the  date 
of  con<3eption.  In  some  instances,  however,  the  foetus  perishes 
at  an  early  period  without  rupture  of  its  investments ;  and  in 
these,  without  causing  any  ill  consequences  at  the  time  of  its 
death,  it  may  subsequently  remain,  for  indefinite  i3eriods,  as  an 
encapsuled  mass  within  the  maternal  organism.  In  a  smaller 
group  of  cases  neither  of  these  events  happens  ;  but  the  life  and 
growth  of  the  foetus  are  prolonged  to  the  full  period  of  gestation 
at  or  about  which  time,  however,  it  inevitably  dies.  It  is  these 
latter  cases  chiefly  which  are  likely  to  become  of  interest  to  the 
practical  surgeon. 
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In  a  case  in  which  an  extra-uterine  foetus  has  died  at  the  full 
period  of  gestation,  and  remains  lodged  in  its  mother's  abdomen, 
several  events  may  ensue.  The  foetus  may,  in  the  first  place, 
remain  without  causing  irritation,  may  gradually  diminish  in 
bulk,  and  having  been  converted  into  a  mass  of  adipocere,  be 
carried  without  material  inconvenience  to  the  end  of  a  long 
life.  Many  instances  are  on  record  in  which  this  has  been  the 
course  of  events,  and  there  is  abundant  proof  that  a  woman 
may,  even  without  detriment,  pass  through  repeated  pregnancies, 
with  an  encysted  extra-uterine  child  still  lodged  within  her. 
The  second  possible  course  is,  that  the  foetus  may  set  up  irrita- 
tion, induce  suppuration,  and  cause  ulceration,  either  through 
the  abdominal  wall,  or  into  the  vagina  or  rectum ;  and  that 
thus  a  process  of  natural  expulsion  may  be  accomplished.  A 
third  event,  which,  like  both  the  preceding,  is  exemplified  in 
many  recorded  cases,  is  that  the  foetus  may  cause  such  an 
amount  of  constitutional  disturbance  as  will  be  fatal  to  the 
mother  before  there  has  been  time  for  any  process  of  expulsion 
to  take  place. 

The  questions,  therefore,  on  which  a  surgeon,  who  is  called 
upon  to  decide  as  to  the  treatment  to  be  adopted  in  a  case  of 
this  kind,  will  require  information,  are  :* 

1st.  What  is  the  probability  as  to  the  foetus  remaining  in  a 
quiescent  state,  should  the  case  be  left  to  nature  ? 

2nd.  What  is  the  amount  of  risk  that  extreme,  or  even  fatal, 
constitutional  irritation  may  be  set  up  ? 

3rd.  If  the  foetus  set  up  inflammation,  and  a  process  of 
spontaneous  expulsion  be  commenced,  what  is  the  prospect  as 
to  the  mother's  surviving  it,  and  what  may  be  expected  to  be 
the  amount  of  suffering  through  which  she  will  probably  have 
to  pass  ? 

4th.  Should  the  surgeon  decide  to  remove  the  foetus  by  an 

*  I  have  said  nothing  in  respect  to  the  diagnosis,  since  it  is  usually  not 
difficult.  It  may  be  well  to  insist  on  the  necessity  for  great  caution  before 
resorting  to  any  operative  measures.  This  caution  is  especially  needful  in 
regard  to  the  subjective  evidence  furnished  by  the  patient.  In  one  case,  in 
which  Dietfenbach  was  the  operator,  and  the  measure  was  resorted  to  under 
the  sanction  of  Dr.  Ileim,  no  foetus  was  found,  and  the  abdomen  was  again 
closed  without  removing  anything.  Fortunately  in  this  case  the  woman 
recovered.  At  p.  58  of  the  Medical  Times  and  Gazette  for  July  18G0  is  the 
narrative  of  a  ca.se  in  which  the  history  might  very  easily  have  misled.  The 
surgeon  must  rely  almost  solely  on  the  evidence  afforded  by  manipulation,  &c. 
of  the  supposed  tumour. 
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immediate  operation,  what  is  the  degree  of  risk  attending  such 
a  procedure  ? 

5th.  Supposing  the  case  to  be  for  the  present  left  to  itself, 
will  there  occur,  at  any  subsequent  time,  a  suitable  occasion  for 
the  removal  oY  the  foetus  after  symptoms  of  irritation  have 
commenced  ? 

To  enable  us  to  reply  to  the  above  questions,  a  very  consider- 
able array  of  eases  may  be  collected,  and  they  are  of  a  character 
in  respect  to  which  the  evidence  afforded  by  well-judged  statis- 
tics may  become  exceedingly  valuable.  It  is  not  compatible 
with  the  space  permitted  by  the  present  work  to  cite  the  cases 
themselves  ;  and  I  am  obliged,  therefore,  to  refer  the  reader 
who  may  wish  to  investigate  them  more  minutely,  either  to  the 
excellent  monograph  of  Dr.  Campbell,  or  to  a  series  of  reports 
compiled  by  myself  (in  large  measure  from  Dr.  Campbell's  book) 
and  published  in  the  Medical  Times  and  Gazette  for  July  and 
August  1860.  In  the  reports  in  question,  I  carefully  collected 
all  the  cases  I  could  find  published,  amounting  in  total  to  no 
fewer  than  102.  These  may  be  conveniently  grouped  under 
the  following  heads  : — - 

Group  A.  Gases  in  which  the  foetus  was  retained  in  a  quiescent 
state  in  the  mother's  abdomen  to  the  end  of  her  life. — In  this  group 
we  have  twenty-one  cases.  In  three  or  four  instances  living 
children  had  subsequently  been  born.  The  shortest  period  of 
the  mother's  life  after  the  death  of  the  foetus  was  four  years, 
the  longest  fifty-six  years.  A  very  much  larger  number  of  cases 
are  on  record,  in  which  the  remains  of  extra-uterine  conceptions 
were  retained  for  long  periods  without  inconvenience.  In  most 
of  these,  however,  there  is  reason  to  bel "eve  that  the  foetus  had 
not  nearly  attained  its  full  growth,  and  they  have  therefore  been 
excluded. 

Group  B.  Cases  in  which,  without  any  operation,  the  foetus  set 
up  irritation,  and  caused  the  mother's  death. — This  group  is  a  very 
important  one,  since  it  contains  those  in  which  the  natural  pro- 
cesses were  neither  interfered  with  nor  assisted,  and  in  which 
they  proved  incompetent  to  the  preservation  of  the  mother's 
life.  In  not  a  few  of  them  it  is  probable  that  surgical  inter- 
ference at  the  proper  juncture  would  have  saved  the  patient.  In 
this  class  we  have  thirteen  cases.  In  some,  death  occurred 
either  during  the  symptoms  of  false  labour,  which  usually 
occur  at  the  time  the  foetus  dies,  and  last  a  few  days  or  a  week, 
or  within  a  short  period  afterwards.    In  others  the  mother 
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lived  for  a  few  montlis  after  the  deatli  of  the  foetus,  and  in  one 
for  as  long  as  two  years  and  seven  montlis.  In  none  of  the 
cases  counted  in  this  group  had  any  abscess  given  way  externally, 
but  in  several  inflammation  of  the  sac  had  occurred,  which 
would  no  doubt,  had  the  patient  lived  longer,  have  terminated 
in  ulceration,  and  an  attempt  at  spontaneous  expulsion.  The 
lesson  of  these  thirteen  cases  seems  strongly  in  favour  of  inter- 
ference. 

Groxijp  C.  Casies  in  which  ulceration  through  the  abdominal  ivall 
tooJc  place,  followed  by  escape  of  the  fcetus. — We  have  in  this 
twenty-nine  cases,  in  fourteen  of  which  no  surgical  interference 
took  place  ;  whilst  in  fifteen,  subsequent  to  the  abscess  having 
given  way,  an  incision  was  practised,  and  the  foetal  remains 
extracted  by  the  hand.  It  will  be  convenient  to  call  this  latter 
pi'oceduro  secondary  abdominal  section,  to  distinguish  it  from 
primary  abdominal  section,  by  which  we  denote  an  operation 
performed  prior  to  the  occurrence  of  abscess.  Of  the  fourteen 
eases  in  which  nature  did  all,  eleven  recovered,  and  two  died  ; 
the  result  in  one  not  being  known.  Of  the  fifteen  in  which 
secondary  abdominal  section  was  performed,  in  one  the  result 
is  not  known,  and  of  the  others  all  but  one  recovered.  The 
cases  in  the  next  group  differ  only  from  these  in  regard  to  the 
position  in  which  the  abscess  gave  way. 

Group  D.  Cases  in  which  ulceration  into  the  vagina  or  rectum 
occurred,  followed,  by  expulsion  of  foetal  remains. — In  several  of 
these,  more  or  less  of  surgical  assistance  was  afforded  in  the 
extraction  of  bones,  &c.,  as  they  were  protruded  from  the  cyst 
into  the  cavity  involved.  The  group  comprises  twenty-three 
cases,  of  which  only  three  ended  fatally. 

There  now  remain  for  consideration  onl}^  the  last  and  very 
important  group  of  cases,  in  which  the.surgeon  interfered  early, 
abdominal  section  being  performed  before  abscess  had  occurred. 
In  some  of  these  the  operation  was  performed  during  inflamma- 
tion of  the  cyst,  a,nd  when  the  patient's  constitutional  symptoms 
required  that  something  should  be  done  for  her  relief ;  in  others 
it  was  adopted  when  all  was  for  the  present  quiet,  and  with  the 
object  of  ridding  the  patient  of  a  burden,  or  of  preventing 
possible  mischief  in  future. 

Group  E.  Cases  in  which  privrary  ahdominal  section  was  per- 
formed.— In  this  group  we  find  sixteen  cases ;  out  of  which  six 
i-esnlted  in  recovery,  and  nine  in  death. 

Keeping  our  attention  strictly  confined  to  the  question  as  to 
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the  propriety  of  surgical  treatment  in  these  cases,  it  will  be  seen 
that  the  facts  just  adduced  aflFord  us  most  valuable  guidance. 
The  facts  in  favour  of  secondary  abdominal  section  are  conclu- 
sive.   JSTo  one  can  doubt  that  in  cases  in  which  processes  of 
suppuration  and  ulceration  hare  already  been  set  up,  it  is  the 
surgeon's  province  to  assist  in  the  removal  of  the  decomposing 
body.  The  chief  point  in  debate  is,  therefore,  in  resi:)ect  to  those 
cases  in  which  as  yet  no  symptoms  have  been  induced.    Let  us 
suppose  a  woman  in  perfect  health  with  an  extra-uterine  foetus 
of  full  growth,  and  dead,  retained  in  her  abdomen.    She  has 
probably  passed  the  date  at  which  labour  was  expected  by 
several  months,  and  is  quite  free  from  all  uterine  disturbance ; 
her  menstruation  being  again  regularly  established.    Ought  the 
surgeon,  in  such  a  case,  to  perform  'primary  abdominal  section  ; 
or  ought  he  to  advise  the  patient  to  let  present  well  alone,  and 
not  submit  to  operative  interference  until  it  should  become 
needful  ?    On  the  one  hand  is  the  fact  that  a  large  number  of 
cases  similar  to  our  supposed  one  have  been  followed  by  no  ill 
consequences  whatever,  and  that  their  subjects  have  lived  to  old 
age,  in  some  instances  becoming  the  mothers  of  living  children  ; 
on  the  other  hand,  we  have  seen  that,  in  a  considerable  majority 
of  cases,  the  retained  foetus  does  sooner  or  later  set  up  irrita- 
tion, and,  in  not  a  few,  of  such  a  severe  character  as  to  cause 
the  death  of  the  mother.    If  no  opportunity  for  surgical  inter- 
ference were  likely  to  occur  again,  there  might  be  valid  reason 
for  urging  the  immediate  operation.    But  the  fact  is,  as  I  have 
shown,  that  while  primary  abdominal  sections  are  very  fatal, 
those  performed  subseqiient  to  spontaneous  inflammation  are 
followed  by  a  large  proportion  of  recoveries.    The  diflFerence 
between  the  two  operations  is  very  great  indeed.    In  the  one, 
in  all  probability,  a  healthy  peritoneal  sac  is  laid  open ;  whilst 
in  the  other,  adhesions  having  formed,  the  incision  amounts  to 
little  more  than  opening  a  large  abscess.    After  the  one,  the 
decomposing  debris  of  the  placenta,  the  foetid  piis,  &c.,  will  have 
access  to  the  peritoneal  sac  ;  whilst  in  the  other  they  are  wholly 
shut  off  by  adhesions.  In  the  one,  a  healthy  woman  is  subjected 
to  all  the  dangers  of  a  sudden  and  most  severe  operation,  for 
which  her  system  has  been  in  nowise  x>r(?pared ;  in  the  other,  a 
source  of  irritation  is  removed  from  the  organism  at  the  very 
time  when  it  is  becoming  felt  to  a  degree  almost  incompatible 
Avith  the  continuance  of  life.    Whoever  shall  carefully  examine 
the  cases  to  which  I  have  referred  will,  I  think,  come  to  the 
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conclusion  that  the  longer  the  interval  allowed  to  elapse  between 
the  death  of  the  foetus  and  the  operation  for  its  removal,  the  less 
the  danger  of  the  latter.  Dr.  Campbell  regards  the  operation 
as  not  advisable  until  after  '  the  system  of  the  parent  has  been 
restored  to  its  unimpregnated  condition,  and  nature  has  evinced 
a  disposition  to  remove  the  extraneous  mass.'  The  diflFerence  in" 
risk  at  different  times  has,  however,  in  all  probability  much  more 
to  do  with  the  state  of  the  peritoneal  sac  as  regards  adhesions 
than  with  any  other  condition.  The  longer  the  operation  is 
deferred,  and  the  more  prolonged  the  inflammation,  the  greater 
is  the  probability  that  efficient  adhesions  will  have  formed. 

As  regards  the  operation  itself,  little  need  be  said.  The 
tumour  should  be  opened  over  its  most  prominent  part,  and 
sufficiently  freely  to  allow  of  the  introduction  of  the  hand. 
Unless  the  placenta  be  found  detached,  it  ought  not  to  be  re- 
moved, but  left  to  come  away  afterwards.  The  attempt  to 
detach  it  might  very  possibly  tear  through  the  cyst,  and  open 
into  the  peritoneal  cavity.  If  no  adhesions  between  the  cyst 
and  the  parietes  be  found,  the  opening  in  the  former  should  be 
brought  well  forward  into  the  wound,  and  then  secured  by 
sutures.  The  after-treatment  should  be  conducted  on  general 
principles. 

IX.  Operations  foe  Rupture  of  the  Perineum:  and  its 
Consequences. 

Rupture  of  the  perinseum  occurring  during  the  passage  of  the 
foetal  head  may  vary  very  greatly  in  its  extent.  If  it  involve 
only  a  limited  extent  of  the  anterior  edge,  it  is  of  little  conse- 
quence, and  may  be  disregarded.  If,  however,  it  extend  back- 
wards through  almost  the  entire  length  of  the  structure,  there 
will  be  great  risk  that  if  nothing  be  done  the  patient  will  here- 
after suflFer  from  prolapsus  of  one  or  other  of  the  pelvic  viscera. 
In  a  still  more  severe  class  of  cases,  the  sphincter  of  the  bowel 
is  also  torn  through,  with  the  result  of  incontinence  of  faeces. 
In  all  cases  except  those  first  mentioned,  in  which  the  laceration 
is  trivial,  it  is  very  desirable  that  the  rent  should  be  closed. 
Should  opportunity  occur  immediately  after  delivery,  it  cannot 
be  done  too  early.  The  edges  of  the  tear  should  be  well  cleansed, 
and  secured  firmly  in  apposition  by  deep  sutures  in  the  manner 
about  to  be  described.  It  is  quite  possible  that  the  bi-uised  con- 
dition of  the  parts,  the  presence  of  lochial  discharge,  and  the 
state  of  the  patient's  health,  may  interfere  with  union ;  but 
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even  should  they  altogether  prevent  it,  nothing  will  have  been 
lost  by  the  attempt. 

Should  no  operation  have  been  performed  immediately  after 
the  accident,  or  should  it  have  failed  to  secure  union,  the  patient 
will  probably  come  under  care  subsequently,  suffering  either 
from  prolapsus  or  inability  to  retain  her  faeces,  or  from  both. 
Whether  the  sphincter  ani  have  been  torn  or  not,  signifies  but 
little  as  regards  the  operation  to  be  performed.    It  is  remark- 
able that  it  is  as  easy  to  procure  union  in  the  more  severe  as  in 
the  slighter  dasesi,  and  the  mode  of  operating,  is  very  similar  in 
both.  With  regard  to  the  relief  of  the  two  classes  of  symptoms, 
however,  it  is  widely  different.    If  the  sphincter  ani  have  been 
torn  through(,.the  patient  may  be  safely  promised  that  an  opera- 
tion for  the  restoration  of  the  perinteum  will  be  effectual  in 
giving  her  full  control  over  the  lower  bowel ;  but  it  is  impossible 
to  speak  so  confidently  as  regards  the  lesser  evil  of  prolapsus. 
With  respect  to  the  degree  of  advantage  to  be  expected  as  to 
the  prolapse,  the  reports  of  those  who  have  tried  these  opera- 
tions vary  considerably.    Those  who  appear  to  have  examined 
the  matter  most  candidly,  confess  that  in  not  a  few  cases  con- 
siderable disappointment  followed ;  and  that  althoagli  benefited 
for  a  time,,  the  prolapse  subsequently  returned.    We  can  have 
little  difficulty  in  understanding  this,  if  we  bear  in  mind  that 
the  severest  forms  of  prolapsus,  whether  of  uterus,  rectum,  or 
bladder,,  are  quite  compatible  with  perfect  integrity  of  the  peri- 
nseum.    Other  causes  besides  want  of  support  below,  usually 
conduce  to  the  descent  of  the  viscera  into  the  vulva.  Still  there 
can  be  no  doubt  whatever  in  the  minds  of  those  who  have  seen 
much,  of  these  cases  that  loss  of  the  per'nseum  favours  prolapse, 
and  that  its  restoration  does^much  to  obviate  it.    With  regard 
to  the  degree  of  benefit  obtained,  much,  will  depend  upon  the 
mode  of  operating.    If,  as  in  several  cases  on  record,  the 
operator  contents  himself  with  simply  denuding  a  narrow  strip 
on  each  side  the  vulva,  and  uniting  the  parts  across,  a  thin 
perineeum,  consisting  of  little  more  than  integument,  will  be  the 
result ;  and  the  most  that  can  be  expected  will  be,  that  what 
was  complete  prolapsus  may  subsequently  not  amount  to  more 
than  procidentia.    If,  on  the  other  liand,  the  denudation  be 
carried  high  up  into  the  vagina,,  and  the  parts  carefully  united 
very  deeply,  the  lower  two  inches  of  the  canal  may  be  very 
greatly  narrowed,  and  a  very  effectual  impediment  to  the  descent 
of  the  viscera  afforded.    Although  operations  with  this  object 
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have  been  performed  in  England  during  the  last  few  years  by 
many  surgeons,  and  with  considerable  frequency,  yet  but  few 
data  are  on  record  by  which  to  estimate  the  ultimate  benefits. 
I  may  therefore,  perhaps,  be  excused  for  referring  to  my  own 
individual  and  but  limited  experience. 

Including  three  cases  in  which  the  sphincter  ani  was  also  torn  through,  my 
operations  for  restoration  of  the  perinseum,  in  order  to  obviate  prolapse,  have 
been  ten  in  number.  In  none  did  any  untoward  results  occur ;  but  in  one  no 
union  was  obtained.  In  two  or  three,  to  my  knowledge,  the  patients  suffered 
from  procidentia  more  or  less  during  subsequent  years.  In  three  others  I  lost 
sight  of  the  patients  within  a  few  months  of  the  operation,  there  having  been 
no  relapse  whilst  they  remained  under  observation.  In  three  1  can  speak 
confidently  as  to  the  permanency  of  the  relief  afforded,  since  I  h.ad  oppor- 
tunities of  examining  the  patients  several  years  afterwards.  In  one  instance 
the  patient,  sm  elderly  woman,  who  before  the  operation  suffered  from  complete 
prolapsus  in  a  most  distressing  form,  the  uterus  being  swollen  and  deeply 
ulcerated,  received  most  signal  benefit.  I  examined  her  repeatedly  during  the 
two  years  following,  and  always  found  the  uterus  high  up  in  the  vagina.  She 
lived  six  years  afterwards ;  and  I  was  assured  by  her  daughter  that  up  to  the 
time  of  her  death  she  had  remained  quite  free  from  her  old  malady. 

Fig.  315.  The  operation  for  making  a  new  perinseum 

is  conducted  on  the  same  plan  whether  the 
sphincter  ani  be  torn  through  or  not.  The 
cicatrised  edges  of  the  laceration  are  to  be 
freely  denuded,  and  the  parts  united  by  deep 
quill- sutures.  The  sutures  may  be  tied  over  a 
piece  of  quill,  a  rod  of  glass,  a  piece  of  bougie,  or, 
what  I  prefer  most,  a  perforated  metal  bar. 
I  have  used  those  figured  in  the  woodcut  in 
several  cases,  and  found  them  exceedingly  con- 
venient. The  wires  are  brought  through  the 
holes  and  then  twisted  round  the  little  pegs. 
This  allows  of  any  single  wire  which  may 
appear  to  be  either  not  tight  enough,  or  too 
tight,  being  readjusted  with  great  ease. 

During  the  operation  the  patient  should  be 
perforated     metal  -under  the  influence  of  chloroform,  and  in  the 
'n^'the  ope'rati'on  lithotomy  position.    The  vagina  should  be  well 
for  ruptured  pe-  opened  by  means  of  the  duck-billed  speculum, 
rinsum.  ^  plentiful  Supply  of  ice  should  be  at  hand  to 

arrest  the  bleeding.  It  is  desirable  to  denude  extensively,  both 
as  regards  the  length  and  the  thickness  of  the  new  perinseum. 
Very  much,  as  to  the  degree  of  relief  to  the  prolapsus,  will 
depend  upon  whether  a  good  thick  cushion  is  obtained  or  only 
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Fig.  316. 


a  thin  cutaneous  one.  It  is  desirable  also  to  iiarrow  tlie  vagina 
for  some  distance.  These  important  ends  are  best  secured  by 
dissecting  up  the  mucous  mem- 
brane of  the  vagina,  posteriorly 
and  laterally,  for  a  considerable 
length  upwards.  Immediately 
in  front  of  the  rectum  the  de- 
nudation should  extend  an  inch 
and  a  half  upwards,  and  from 
this  point  it  may  slant  laterally 
on  each  side,  downwards  and 
forwards,  to  the  point  selected 
as  the  front  edge  of  the  new 
structure.  The  dissection  should 
begin  from  below.  Instead  of 
cutting  away  the  flap  of  mucous 
membrane,  I  much  prefer  to 
adopt  a  plan  somewhat  similar 
to  that  of  Fricke.  The  mucous 
membrane  is  turned   upwards  ^  j„oj;fi,a  duck-bill  speculum :  the  most 

into  the  vagina,  and  the   deep     convenient  form  for  vaginal  operations. 
,  1      j_i  (Pratt's  modification  of  Sims'.) 

sutures   are  passed,   the  one 

nearest  to  the  rectum  being  introduced  into  the  full  depth  of 
the  denuded  tract,  i.e.  an  inch  and  a  half  from  the  orifice.  The 
other  sutures  will  pass  to  less  depths,  the  most  anterior  one 

Fig.  317. 


The  perinaeum  after  coaptation  by  deep  sutures,  &c. 

being  the  shallowest.  The  flap  of  mucous  membrane  is  now 
freely  trimmed  at  its  sides,  and  is  united  by  wu-e  sutures  to 
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the  anterior  edges  of  the  new  perinaeum.  It  thus  slopes  forward, 
covering  over  the  deep  surface  of  the  newly-united  parts 
and  extending  their  whole  length.  This  flap  is  nourished  by  its 
attachment  above  to  the  vagina,  and,  according  to  my  ex- 
perience, there  is  no  risk  of  its  sloughing.  I  believe  that  it 
materially  favours  union  by  preventing  vaginal  discharges  from 
gravitating  into  the  wound ;  and  it  also  greatly  thickens  and 
strengthens  the  new  perinteum.  Of  course,  when  the  rectum  is 
torn  high  up,  a  central  flap  cannot  be  obtained ;  but  I  should 
still,  in  these  cases,  incline  to  save  as  much  as  possible  of  the 
lateral  ones.  The  parts  should  not  be  closed  until  the  bleeding, 
which  is  often  rather  free,  has  a  good  deal  diminished.  A 
recurrence  of  haemorrhage  within  a  few  hours  of  the  operation 
is  not  very  unusual ;  and,  with  a  view  to  its  prevention,  it  is 
well  to  leave  a  fragment  of  ice  in  the  vagina,  and  to  apply  an 
ice-bladder  externally.  Some  operators  have  insisted  strongly 
on  the  importance  of  freely  dividing  the  sphincter  aui ;  and  in 
cases  in  which  the  laceration  extends  high  into  the' bowel,  this 
measure  is  undoubtedly  important.  In  cases  in  which  the 
sphincter  has  not  been  torn,  it  is  certainly  unnecessary  to 
divide  it ;  and  even  in  some  in  which  it  has  been  so,  excellent 
results  may  be  obtained  without. 

In  the  after-treatment  the  bladder  should  be  kept  empty  and 
the  bowels  confined.  The  sutures  should  not  be  removed  until 
the  sixth  or  seventh  day,  and,  however  favourable  the  result,  the 
patient  should  be  made  to  keep  her  bed  for  at  least  three  weeks. 

The  recumbent  posture  made  necessary  by  the  operation  is, 
no  doubt,  an  important  part  in  the  cure  of  the  prolapsus  for 
which  the  operation  is  often  performed.  It  allows  time  for  a 
swollen  and,  perhaps,  ulcerated  uterus  to  diminish  in  bulk  and 
weight,  and  for  its  stretched  ligaments  to  shorten. 

X.  Organic  Diseases  of  the  Ovary. 

When  we  consider  the  peculiar  function  of  the  ovary,  and  the 
irregular  demands  which  are  made  upon  its  activity,  it  is  not 
surprising  that  it  should  frequently  become  the  seat  of  disease. 
Restricting  our  attention  in  this  essay  to  its  organic  affections 
only,  we  may  classify  these  in  two  groups — the  solid  and  cystic 
growths. 

The  solid  growths  met  with  in  the  ovary  are,  first,  fibroid 
tumours,  and  second,  malignant  tumours.  The  fibrous  tumours 
arc  decidedly  rare.    They  may  in  some  instances  attain  very 
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considerable  size,  and  may  even  approach,  that  of  a  pregnant 
uberus;  more  usually  they  are  much  smaller.  Their  substance 
is  made  up  of  dense  fibrous  tissue,  which,  replaces  the  stroma  of 
the  organ,  and  by  which  the  latter  is  at  length,  wholly  sub- 
stituted. During  life  it  would  be  difficult  to  diagnose  with  any 
certainty  between  a  fibroid  tumour  of  the  ovary  and  a  similar 
growth  from  the  uterus  (if  detached  and  pedunculated) ;  but  as 
the  rule  of  treatment  is  the  same  for  both,  but  little  practical 
importance  attaches  to  the  question.  In  both  it  is  desirable  to 
give  a  fair  trial  to  the  bromide  or  iodide  of  potassium,  or  to 
some  natural  water  holding  haloid  salts  in  solution  (Kreuznach, 
&c.).  These  salts  are  to  be  recommended,  not  so  much  in  the 
hope  of  inducing  any  absorption  of  the  tumour,  as  of  repressing 
its  vitality  and  arresting  its  further  growth.  Solid  tumours 
occupying  the  abdomen,  whether  originating  from  the  ovary  or 
the  uterus,  and  whether  believed  to  be  innocent  or  malignant, 
should  not  be  interfered  with  surgically.  If  innocent,  they 
rarely  cause  death,  and  at  a  certain  period  of  life  almost  always 
begin  to  shrink ;  whilst  any  attempt  to  remove  them  by 
abdominal  section  is  attended  by  great  danger.*  If  malignant 
{i.e.  medullary),  the  reasons  against  their  removal,  or  rather 
against  the  attempt  at  it,  are  manifold  and  apparent.  The 
form  of  cancer  (very  doubtfully  such)  most  frequent  in  the 
ovary  is  that  known  as  alveolar,  or  colloid,  and  the  tumour  thus 
constituted  is  cystic  rather  than  solid.  In  rare  instances, 
however,  medullary  cancer  occurs  as  a  primary  disease  in  the 
ovary,  and  a  very  large  tumour  may  be  thus  developed. 

Cysts  in  the  hroad  ligament. — These  very  rarely  attain  any 
large  size.  They  are  not  unfrequently  met  with  in  infants,  but 
are  rare  in  adults.  They  are  supposed  to  be  consequent  on 
cystic  dilatation  of  the  tubes  of  the  Woolfian  body.  They  have 
but  little  surgical  interest,  since  they  rarely  attain  a  size 
sufficient  to  call  for  treatment,  or  even  to  be  discovered  during 
the  life  of  their  possessor.f 

*  In  these  remarks  it  is  intended  to  include  only  those  tumours  which  have 
passed  upwards  into  the  abdominal  cavity  and  become  pedunculated.  Uterine 
fibroids  still  occupying  the  walls  of  the  uterus  are  treated  of  elsewhere  (see 
p.  14).  It  must  be  always  remembered  that  the  dangers  of  abdominal 
section  for  solid  tumours  far  exceed  those  of  ovariotomy.  As  the  tumour 
cannot  be  diminished  by  tapping,  the  incision  must  be  very  free,  whilst  the 
peduncle,  if  it  exist,  is  certain  to  be  short  thick,  and  very  vascular. 

t  There  is  no  doubt  that  occasionally  cyst?  of  the  broad  ligament  attain 
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Cystic  disease  of  the  ovary.— This  disease  may  present  itself  in 
two  forms,  either  as  simi^le  or  'proliferous  cysts  ;  but  the  two  are 
very  closely  allied,  and  the  former  may  at  any  time  assume  the 
characters  of  the  latter.  Again,  we  must  note  that  the  pro- 
liferous or  compound  cysts  differ  much  amongst  themselves  in 
the  degrees  in  which  their  peculiar  endowment  is  developed. 
Some  show  but  little  tendency  to  reproduction,  whilst  others 
exhibit  the  utmost  activity.  There  is  good  reason  for  believing 
that  the  simple  cysts  of  the  ovary  are  developed  by  the 
dropsical  dilatation  of  Graafian  vesicles.  Not  unfrequently 
more  than  one  is  formed  in  the  same  ovary ;  and  at  later 
stages  the  partitions  between  them  may  be  broken  down,  and 
a  single  irregularly-chambered  cavity  may  result.  Simj)le  cysts 
may  attain  a  very  large  size,  but  the  compound  ones,  as  a  rule, 
exhibit  greater  activity  of  growth.  The  compound  or  proliferous 
ovarian  cyst  is  by  very  far  the  most  frequent  form  of  ovarian 
dropsy,  and  is  closely  homologous  to  the  cystic  diseases  of  the 
breast  and  testis,  allowance  being  made  for  the  different  struc- 
tural peculiarities  of  these  organs.  It  is  probable  that  the 
morbid  action  usually  commences  in  the  stroma  of  the  ovary, 
but  it  may  in  some  instances  originate  in  the  Graafian  vesicles. 
With  regard  to  the  contents  of  ovarian  cysts,  it  may  be  stated 
to  consist  of  an  albuminous  fluid  of  greater  or  less  density.  In 
simple  cysts  the  fluid  is  usually  thin,  but  in  compound  ones  it 
varies  from  the  consistence  of  a  dilute  solution  of  gum-arabic  to 
that  of  stiff  glue.  In  the  latter  it  often  varies  very  greatly  in 
different  cysts  composing  the  same  tumour.  In  colour  it  also 
presents  great  varieties,  from  a  clear  watery  fluid  to  a  dark 
tar-like  one.  It  often  contains  sparkling  scales  of  cholesterine 
in  immense  quantities.  In  rare  instances  ovarian  cysts  contain 
a  sero-purulent  fluid,  or  even  pus.  This  is  more  common  in 
simple  than  in  compound  cysts,  and  usually  is  a  consequence 


much  greater  sizes  than  those  mentioned  by  Dr.  West.  Many  years  ago,  at 
St.  George's  Hospital,  Mr.  Caesar  Hawkins  operated  successfully  by  ovariotomy 
in  a  case  in  which  he  found  the  cyst  in  the  ligament  and  not  in  the  ovary. 
The  specimen  is  kept  in  the  St.  George's  Hospital  Museum,  series  xiv.  No.  134. 
The  cyst  contained  nearly  eighteen  pints.  The  description  in  the  catalogue 
does  not  appear  to  me  to  afford  any  conclusive  evidence  in  favour  of  the 
opinion  expressed  that  the  cyst  was  not  really  ovarian.  An  undoubted  example 
of  broad  ligament  cyst,  large  enough  to  simulate  ovarian  dropsy,  came  under 
my  own  care  two  years  since.  In  the  performance  of  ovariotomj',  I  found  that  the 
cyst  had  absolutely  no  peduncle,  but  passed  under  the  peritonaeum  in  the  iliac 
fossa.    The  ovary  lay  in  it,  and  was  quite  healthy. 
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of  inflammation  after  tapping.  The  term  '  alveolar  or  colloid 
cancer,'  has  been  applied  to  a  not  very  infrequent  variety  of 
compound  cyst  of  the  ovary  in  which  very  numerous  loculi  exist, 
and  the  spaces  are  filled  by  a  semi-solid  tenacious  substance 
resembling  gum.  This  variety,  however,  not  unfrequently 
complicates  tumours  in  which  many  cysts  contain  fluid  and 
resemble  those  of  the  common  compound  form.  There  is  much 
reason  to  doubt  whether  the  usual  tendencies  of  true  cancer 
are  ever  manifested  by  it.  Again,  we  must  note  that  compound 
ovarian  cysts  differ  not  only  in  respect  to  the  density  of  the 
contents,  but  also  in  the  thickness  of  the  intervening  solid 
substance.  Miiller  has  applied  the  designation  of  cj'sto- 
sarcoma  to  those  in  which  the  fibrous  intercystic  substance 
equals  or  exceeds  in  quantity  the  contained  fluid.  Here,  again, 
however,  all  degrees  may  be  observed  in  different  tumours,  and 
even  in  different  parts  of  the  same  tumour,  and  we  cannot 
therefore  venture  to  separate  abruptly  ovarian  cj'stic  tumours 
into  different  classes.  Good  typical  examples  of  all  of  them — ■ 
a,  the  simple,  single  cyst ;  h,  the  simple  but  multiple  cyst ;  c, 
the  proliferoiis  or  compound  cyst ;  d,  the  proliferous  or  com- 
pound cyst  with  colloid  contents ;  e,  the  proliferous  with  large 
sarcomatous  formation — may  frequently  be  met  with ;  but  in  a 
large  majority  of  instances  ovarian  tumours  share  the  cha- 
racters of  two  or  more  of  these  varieties.  The  more  active  the 
proliferous  tendency,  the  further  the  departure  from  simplicity 
of  organisation,  the  more  nearlj'  does  that  tumour  approach  in 
its  relations  to  malignancy.  Whether,  however,  any  form  of 
ovarian  tumour,  excepting  the  fungoid  (medullary),  is  truly 
cancerous  in  its  tendencies,  is  a  matter  of  much  doubt,  and 
practically  aU  must  be  treated  as  if  it  were  proved  that  they  are 
not  so. 

There  is  yet  another  variety  of  ovarian  cyst  to  be  mentioned, 
that,  namely,  in  which  a  structure  resembling  the  cutaneous 
integument  (both  in  structure  and  function)  is  formed.  These, 
known  as  Dermoid  Cysts,  possess  the  power  of  producing  in  their 
lining  membrane  all  the  appendages  of  the  skin — hair,  teeth, 
&e. — and  of  excreting  into  their  interior  the  ordinary  secre- 
tions of  that  organ.  Thus  not  unfrequently  teeth,  balls  of  hair, 
or  large  quantities  of  fat  are  found  in  them.  That  these 
structures  are,  in  many  instances,  in  no  way  connected  with 
impregnation,  and  are  also  quite  independent  of  any  '  included 
foetation,'  is  amply  proved. 
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With  regard  to  the  relative  frequency  of  the  different  forms 
of  ovarian  disease.  Dr.  West  supplies  us  with  the  following  data : 
of  a  total  of  sixty  cases,  forty-one  recorded  by  Scanzoni  and 
nineteen  by  himself,  simple  cysts  occurred  in  fifteen ;  fat-cysts 
in  one ;  compound  cysts  (with  cysto-sarcomata)  in  twenty- 
three  ;  colloid  or  alveolar  in  nineteen;  cancer  with  cyst-formation 
in  two. 

It  has  been  hastily  assumed^  from  calctilations  based  upon 
opinions  formed  during  the  life  of  the  patient,  and  necessarily 
liable  to  error,  that  ovarian  cysts  more  commonly  affect  the  right 
organ  than  the  left.  Post  mortem-examinations  prove,  how- 
ever that  the  two  ovaries  are  equally  liable  to  disease.  Dr. 
West  concludes,  from  the  examination  of  nineteen  of  his  own 
cases,  fifteen  of  Dr.  E.  Lee'^s,  and  forty-one  of  Scanzoni's,  that 
in  about  one-third  both  organ*  are  affected.  A  reasonable 
suspicion  may,  however,  be  entertained  that  this  proportion  is 
much  higher  than  more  extended  data  will  show. 

Ovarian  disease  may  occur  at  any  age,  from  infancy  upwards. 
It  is  of  tolerable  frequency  during  the  whole  period  of  sexual 
activity,  but  most  so  during  the  letter  half,  i.e.  from  thirty  to 
forty-five.  It  is  very  rare  in  childhood,*  and  decidedly  in- 
frequent after  the  complete  cessation  of  the  menstrual  function. 
It  is  relatively  more  common  in  single  than  in  married  women, 
and  of  the  latter  a  large  number  have  either  been  sterile  or  have 
manifested  but  feeble  fecundity.  No  trustworthy  inference  as 
to  the  probable  nature  of  the  tumour  can  be  drawn  from  the 
age  or  sexual  condition  of  the  patient.  Beyond  the  fact  that  it 
is  often  associated  with  sterility  or  a  low  rate  of  fecundity, 
nothing  can  be  a.sserted  as  to  the  causes  of  ovarian  disease.  In  a 
majority  of  cases  it  develops  itself  in  those  whose  sexual  func- 
tions, with  this  exception,  have  appeared  to  be  in  perfect  health. 

The  rate  of  groivth  of  ovarian  tumours  is  subject  to  consider- 
able variety.  In  the  majority  of  cases,  in  from  two  to  three 
years  from  the  commencement,  or  at  least  from  its  first  discovery, 
the  tumour  wiU  have  become  large  enough  to  fiU  the  abdomen 
and  produce  inconvenience  by  pressure  on  the  viscera.  In  many 
the  rate  of  progress  is  much  more  rapid ;  in  a  few,  and  especi- 
ally in  the  aged,^  it  may  be  much  slower.  Beyond  the  stage 
described^  we  are  not  able  easily  to  ascertain  the  average  natural 


•  Kiwisch  alludes  to  a  specimen  of  cystic  disease  of  the  ovary  from  a  child 
aged  one  year.    I  have  myself  seen  a  large  ovarian  tumour  in  a  i,'-irl  of  twelve. 
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progress  of  ovarian  tumours,  since  in  a  great  majority  of 
instances  one  or  other  mode  of  treatment  is  adopted  as  soon  as 
the  dropsy  becomes  a  serious  inconvenience.    Stich  facts  as  are 
on  record,  however,  do  not  encourage  the  hope  that  in  patients 
under  forty  ovarian  disease,  not  interfered  with,  may  frequently 
be  protracted  over  many  years.    As  soon  as  the  abdomen  is 
distended,  the  patient's  health  begins  to  fail,  the  process  of 
assimilation  is  interfered  with,  exercise  is  prevented,  the  de- 
mands of  the  tumour  are  a  drain  upon  the  patient's  strength, 
and  she  becomes  not  slowly  thinner  and  more  feeble ;  the  tumour 
still  grows,  the  lower  limbs  become  oedematous  from  pressure  on 
the  veins,  the  thorax  (both  ribs  and  diaphragm)  is  displaced  up- 
wards and  fixed,  rendering  respiration  difficult  and  incomplete  ;* 
the  patient  ceases  to  be  able  to  lie  down,  and,  after  a  most 
painful  illness,  death  at  length  puts  a  period  to  her  sufferings. 
That  the  latter  stages  of  ovarian  dropsy  should  be  prolonged 
over  months  instead  of  weeks  would  be  a  matter  of  regret  rather 
than  congratulation.    In  addition  to  the  ills  above  mentioned, 
intercurrent  attacks  of  peritonitis  are  common  in  the  course  of 
ovarian  dropsy,  and  not  very  unfrequently  spontaneous  in- 
flammation of  the  interior  of  one  of  the  cysts  takes  place. 
Either  of  these  occurrences  may  very  seriously  reduce  the  health 
of  the  patient,  and  the  latter  may  prove  directly  fatal. 

Before  proceeding  to  consider  the  different  surgical  measures 
by  which  relief  may  be  afforded,  we  must  refer  to  the  possibility 
of  accidental  or  spontaneous  cure.  It  is  probable  that  now  and 
then  an  ovarian  cyst  may,  without  having  ruptured,  sponta- 
neously cease  to  secrete,  and  become  greatly  diminished  in  size. 
This  termination  has,  I  think,  beeii  illustrated  in  one  case 
under  my  own  care ;  but  there  can  be  no  doubt  that  it  is  an 
exceedingly  rare  one.  The  rupture  of  the  cyst,  either  by  violence 
or  by  ulceration,  into  an  adjacent  viscus  is  much  more  frequent, 
and  numerous  cases  are  on  record  in  which  cures  have  been 
brought  about  in  this  manner.  N^otwithstanding  an  occasional 
cure  so  produced,  however,  the  internal  rupture  of  an  ovarian 
cyst  is  scarcely  an  event  to  be  desired.  In  not  a  few  the  death 
of  the  patient  is  the  immediate  consequence,  whilst  in  others 
recovery  only  results  after  severe  peritonitis  and  a  dangerous 
illness.    It  is  of  course  only  in  cases  of  single  cysts  that  any 


*  See  plates,  by  Dr.  Biiglit,  in  Gvi/s  Hospital  Reportx^  vol.  ix.,  or  in  New 
Sydenham  Society's  reprint,  p.  90,  plate  33,  and  p.  122  plate  36. 
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permanently  satisfactory  result  is  to  be  hoped  for,  and  even  in 
these  the  probability  is  great  that  after  the  rent  has  closed,  re- 
secretion  of  the  fluid  will  follow.  If  instead  of  rupture  into  the 
peritoneal  sac,  the  tumour  have  ulcerated  into  the  bowel  or 
vagina,  all  the  dangers  incident  to  inflammation  of  the  cyst- 
cavity  will  probably  be  encountered. 

We  may,  then,  safely  allege  that  ovarian  dropsy  is,  as  regards 
any  probable  process  of  natural  and  spontaneous  relief,  an  in- 
curable disease.  Further  than  this,  we  may  safely  add  that, 
putting  aside  certain  exceptional  cases  met  with  chiefly  in  aged 
patients,  it  is  a  disease  which,  within  from  one  to  three  years 
of  its  commencement,  may  be  expected  greatly  to  incapacitate 
its  subject  for  the  ordinary  enjoyments  of  life,  and  at  the  end 
of  one  or  two  years  more  to  end  fatally,  after  extreme  and  pro- 
tracted suffering.  In  this  statement  of  clinical  fact  we  have 
the  measure  of  the  value  of  surgical  methods  of  relief.  To  these 
latter  the  reader's  attention  is  now  asked. 

We  have  the  time-honoured  plan  by  repeated  tappings.  Para- 
centesis can  be  ranked  only  as  a  means  of  temporary  relief,  not 
as  affording  any  probability  of  cure.  On  the  contrary,  there  are 
reasons  for  thinking  it  probable  that  those  cases  in  which  it  is 
practised  end  earlier  than  those  in  which  it  is  refused.  The 
operation  itself  is  by  no  means  devoid  of  danger.  Attacks  of 
fatal  peritonitis  after  it  are  not  veiy_  uncommon,  nor  is  acute 
inflammation  of  the  cyst  itself  a  rare  event.  If  the  patient 
recover  well  from  the  operation,  the  drain  upon  her  strength  by 
the  re-secretion  of  fluid  which  rapidly  takes  place  is  greater  than 
would  have  occurred  had  the  cyst  been  allowed  to  remain  full, 
and  a  second  operation  becomes  needful,  to  be  followed  at  a  still 
shorter  interval  by  demand  for  a  third.  Whilst,  therefore,  it  is 
fully  granted  that  in  certain  cases  this  method  results  in  great 
temporary  relief  to  the  patient,  that  it  may  enable  a  woman  who 
had  been  wholly  incapacitated  to  get  about  in  comfort  for  a  few 
weeks,  or,  it  may  be,  for  a  few  months,  still  there  is,  I  think,  as 
little  doubt  that  it  is  in  the  long-run  prejudicial  to  the  prospect 
of  life.  We  must  also  recollect  that  in  numerous  cases — 
those,  for  example,  of  multilocular  tumours — in  which  no  one 
cyst  greatly  predominates  in  size,  paracentesis  can  do  little  or 
nothing  even  for  the  reduction  of  the  patient's  bulk. 

Various  means  have  been  devised  with  the  hope  of  securing 
ohliterf(tio7i  of  the  cyst-cavity  after  paracentesis.  Amongst  the 
chief  of  these  we  have  :  1st,  the  application  of  very  firm  pressure 
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over  the  abdomen;  2ncl,  the  exhibition  of  mercury;  3rd,  the 
injection  of  iodine  into  the  interior  of  the  cyst ;  and,  lastly,  the 
attempt  to  establish  fistulse,  by  which  the  re-secreted  fluid  may 
drain  away. 

The  idea  of  preventing  the  refilling  of  a  cyst  by  sheer 
mechanical  compression,  from  without,  is  not  one,  at  first  sight, 
likely  to  claim  our  approval.  It  is,  moreover,  impossible  to 
compress  an  ovarian  cyst  above  ;  and  firm  lateral  support  will 
very  probably  only  cause  greater  inconvenience  to  respiration 
by  compelling  the  cyst  to  bulge  upwards.  Although  a  few 
cases  of  supposed  cures,  under  treatment  by  starch-bandage 
applied  to  the  abdomen,  combined  with  the  free  administration 
of  mercury  internally,  are  on  record,  yet  the  plan  has,  even  by 
the  confession  of  its  advocates,  enough  of  drawbacks  to  prevent 
its  coming  into  use ;  and  it  is,  I  believe,  at  the  present  time  not 
resorted  to  by  any  surgeons. 

The  establishment  of  fistulous  channels  communicating  with 
the  interior  of  the  cyst  may  be  effected  either  through  the 
abdominal  wall  or  into  the  vagina  or  rectum.  After  tapping 
the  cyst  a  flexible  catheter  is  passed  through  the  canula,  and, 
the  latter  having  been  withdrawn,  is  there  retained.  The  dis- 
advantages of  this  plan  are  such  as  to  have  led  to  its  almost 
entire  disuse.  It  is  attended  by  great  risk  to  life,  probably  not 
less  than  that  attaching  to  ovariotomy.  It  attempts  the  oblite- 
ration of  only  one  cyst ;  it  is  a  long,  painful,  and  exhausting- 
method  ;  and  lastly,  even  when  cure  has  been  obtained,  there 
is  no  certainty  that  it  will  prove  permanent. 

In  some  cases,  instead  of  establishing  a  small  fistula  by  means 
of  a  retained  catheter,  a  large  opening  has  been  made  into  the 
cyst  by  incision,  and  the  edges  of  it  carefully  secured  to  those  of 
the  wound  in  the  integument.  The  drawbacks  just  enumerated 
will  be  found  at  least  equally  real  in  respect  to  this  method  also. 

The  plan  which,  next  to  that  of  the  entire  removal,  seems  to 
promise  most  as  a  means  of  radical  cure,  is  that  by  injection  of 
iodine.  In  a  few  cases  of  single  cysts  this  method  is  certainly 
very  useful,  and  with  due  caution  is  attended  by  but  little  risk. 
Still  we  must  bear  in  mind  that  the  dangers  consequent  on  a 
mistake  in  the  differential  diagnosis  between  ascites  and  ovarian 
disease  are  much  greater  if  iodine  be  injected  than  if  ovariotomy 
be  attempted.  Such  mistakes  have  occurred  ;  and  it  is  pre- 
cisely in  the  cases  most  suitable  (were  the  diagnosis  correct)  for 
injection  treatment — those,  namely,  of  thin- walled  single  cysts 
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— that  the  mistake  is  most  likely  to  happen.  Then,  again,  if 
the  tumour  be  multilocular,  it  is  exceedingly  probable  that  the 
secondary  cysts  will  be  irritated  by  the  inflammatory  processes 
set  up  in  the  larger  one.  Ev^en  when  the  chief  cyst  has  to  all 
appearance  been  permanently  obliterated,  the  surgeon  can  never 
feel  confident  that  there  may  not  be  others  left  behind  it,  which, 
sooner  or  later,  will  enlarge.  To  these  drawbacks  we  must  add 
that,  even  in  the  most  suitable  cases,  it  is  quite  possible  that 
the  patient  may  be  poisoned  by  the  iodine,  or  may  sink  under 
the  attack  of  cyst-inflammation  which  follows  its  use. 

Premising  that  the  injection  method  is  only  admissible  in  the 
case  of  tumours  believed  to  be  monocystic,  it  may  be  granted, 
I  think,  that  it  exposes  the  patient  to  less  risk  in  the  whole 
than  does  ovariotomy.  In  this  class  of  cases  it  is  probable  that 
it  will  continue  to  be  occasionally  employed.  There  are  several 
different  methods  in  which  it  may  be  practised.  Either  the 
iodine  may  be  diluted  in  a  large  quantity  of  water,  or  it  may  be 
employed  in  a  concentrated  solution.  The  former  was  the 
method  recommended  by  its  introducer,  Boinet ;  the  latter  is 
the  one  which  has  of  late  been  considered  preferahle.  The  free 
dilution  of  the  fluid  diminishes  the  caustic  action  of  the  iodine 
on  the  lining  membrane  of  the  cyst,  whilst  it  much  favours  its 
absorption  into  the  patient's  blood.  Even  with  the  most  careful 
endeavoxirs  to  empty  the  cyst,  there  always  must  remain  in  its 
interior  a  certain  quantity  of  fluid,  quite  sufiicient  to  dilute  the 
most  concentrated  injection  which  could  be  employed. 

In  performing  injection  the  cyst-fluid  should  first  be  evacuated 
in  the  usual  way,  by  paracentesis,  the  patient  being  on  her  side 
in  bed.  When  the  cyst  is  three  parts  emptied,  a  flexible 
catheter  should  be  passed  down  the  canula.  This  should  be 
snfiiciently  large  to  fill  the  canula,  and  both  should  be  retained. 
The  cyst- fluid  should  be  patiently  allowed  to  drain  away  as 
completely  as  possible,  the  patient's  posture  being  changed 
as  may  seem  most  suitable  to  this  end.  When  no  more 
fluid  can  be  obtained,  the  iodine  solution  is  to  be  injected, 
and,  having  been  retained  for  ten  minutes  or  a  quarter  of  an 
hour,  may  be  allowed  again  to  drain  out.  Finally,  the  catheter 
and  canula  are  to  be  withdrawn  together,  in  doing  which  the 
surgeon  must  be  very  careful  to  have  his  finger  over  the  end  of 
the  former,  to  prevent  the  escape  of  drops  of  iodine-fluid  into  the 
peritonseuin,  during  the  passage  of  the  end  of  the  instrument 
through  the  wound. 
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Tlie  after-treatment  must  consist  in  the  use  of  ice,  and  of 
stimulants  or  opiates,  according  to  the  symptoms  which  may 
arise.  If,  in  performing  the  preliminary  paracentesis  in  a  case 
in  which  it  is  intended  to  inject,  the  fluid  shovild  be  found 
too  thick  readily  to  escape  by  the  canula,  this  plan  of  treat- 
ment should,  I  think,  be  abandoned,  since  it  is  very  probable 
that  the  tumour  is  polycystic ;  and  even  if  not,  the  mere 
density  of  the  fluid  will  very  greatly  prevent  the  efficiency  of 
the  injection. 

Having  thus  briefly  adverted  to  the  less  complete  of  the 
attempts  at  radical  cure,  we  now  come  to  what  may  be  consi- 
dered one  of  the  boldest  innovations  of  modern  surgery, — the 
2)mctiee  of  complete  extirpa  tion.  This  method  has  the  advantage 
over  all  others,  that  it  holds  out  the  hope  of  permanent  cure 
without  any  danger  of  relapse,  and  that  also  it  is  equally  well 
adapted  to  the  multilocular  as  to  the  single  cysts.  In  the 
majority  of  successful  cases  it  has  the  further  merit  of  causing 
to  the  patient  remarkably  little  suffering.  I  think  it  may  also 
be  alleged  in  its  favour  that  should  an  error  have  been  made  in 
diagnosis,  less  risk  is  run  in  an  attempt  at  extirpation  than 
would  be  by  any  one  of  the  other  radical  methods.  The  large 
amount  of  immediate  risk  to  life  which  attends  this  formidable 
operation  is  its  one  great  drawback.  Few  practical  questions 
have  occupied  more  of  the  attention  of  the  profession,  both  at 
home  and  abroad,  during  the  last  twenty  years  than  this  : 
whether  the  immediate  risks  of  ovariotomy  outweigh  its  advan- 
tages. Although  many  details  as  to  modes  of  operating,  &c., 
still  remain  to  be  decided,  yet  the  verdict  on  the  main  question 
may  be  said  to  be  given.  The  discussion  has  been  carried  on 
most  openly;  facts  and  statistics  have  been  scrutinised  most 
keenly ;  and  the  result  is  that  ovariotomy  is  becoming  more 
and  more  common  ;  that  it  has  recently  been  practised  in  almost 
every  hospital  in  London,  while  it  is  gradually  extending  both 
in  America  and  on  the  Continent.  Simultaneously  with  the 
increased  favour  which  ovariotomy  has  gained,  the  other 
methods  of  radical  cure  have  fallen  into  comparative  disuse.  I 
shall  not  occupy  space  here  with  any  attempt  to  enter  into  this 
discussion,  but,  venturing  to  assume  that  the  operation  does 
not  now  need  any  defence,  shall  proceed  at  once  to  consider  the 
important  practical  details  of  its  performance.  First,  let  it  be 
remarked  that  no  impression  can  be  more  false  than  that  the 
extirpation  of  an  ovarian  tumour  is  a  procedure  requiring  but 
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little  surgical  skill  or  forethought,  and  making  demands  only 
upon  the  surgeon's  courage,  or,  it  may  be,  in  the  estimation  of 
some,  his  recklessness.  Perhaps  there  is  no  operation  in 
surgery  presenting  greater  scope  for  ingenuity,  and  requir- 
ing more  prompt  attention  to  numerous  details  in  its  perfor- 
mance. 

The  operation. — In  preparation  for  ovariotomy,  the  surgeon 
should  be  provided,  in  addition  to  scalpels,  director,  &e.,  with  at 
least  two  large  trocars,  one  of  them  armed  with  an  india-rubber 
tube,  two  or  three  strong  vulsellum  forceps,  two  clamps,  and 
actual  cautery  instruments,  some  gilt  harelip- pins  or  silver-wire 
sutures,  and  strong  hemp  ligatures.  Some  strips  of  new  flannel, 
and  several  large,  unused  sponges,  made  soft  by  scalding,  should 
also  be  at  hand.  The  operation  should  be  performed  in  the 
room  where  the  patient  is  to  remain,  and  it  should  be  a  large 
and  well- ventilated  one.    If  the  weather  be  not  hot,  the  tempe- 


rature of  the  room  should  be  raised  to  70°  or  75°,  and  the  air 
moistened  with  steam.  With  regard  to  special  preparation  of 
the  patient,  nothing  is  needful  beyond  the  ascertaining  that  her 
bowels  have  been  opened  on  the  previous  day,  and  that  she  is 
in  usual  health.  It  is  especially  desirable  to  abstain  from  dis- 
turbing her  stomach  by  the  previous  administration  of  useless 
drugs.  As  the  operation  may  be  prolonged,  she  should  be 
warmly  clad  on  those  parts  which  it  will  not  be  requisite  to 
expose,  and  precautions  should  be  taken  to  prevent  her  dress 
from  being  wetted  by  the  fluid.  Chloroform  having  been 
administered,  an  assistant  should  introduce  a  catheter  and 
empty  the  bladder.  The  patient  should  be  placed  on  her  back 
with  her  shoulders  elevated  by  pillows,  her  feet  resting  on  a 
chair  and  the  abdomen  well  exposed.  The  operator  now  com- 
mences his  incision  about  two  inches  below  the  umbilicus,  and 


Fig.  318. 


Trocar  armed  with  tubing,  for  use  in  ovariotomy. 
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carries  it  downwards  in  the  median  line  about  four  inches. 
With  a  few  touches  of  the  knife,  and  using  the  director  or  not, 
as  may  seem  best  to  him,  he  rapidly  divides  the  fascia,  and  lays 
bare  the  peritoneeum.  There  is  rarely  any  bleeding  if  the  median 
line  be  carefully  kept  to.  The  peritonaeum  having-  been  opened 
to  nearly  the  full  extent  of  the  wound,  the  cyst  itself  is  exposed, 
and  at  the  same  time  in  many  cases  a  certain  amount  of  ascitic 
fluid  escapes.    The  next  step  is  to  ascertain  whether  or  not 
adhesions  are  present.     This  in  many  cases  is  evident  to 
the  eye ;  but  if  not,  is  easily  determined  by  introducing  one  or 
two  fingers  between  the  cyst  and  the  peritonseum.  It  is  needful 
at  this  point  to  be  exceedingly  careful  not  to  mistake  the  peri- 
tonagum  itself  for  the  cyst- wall,  and  thus  carry  the  finger  between 
it  and  the  transversalis  fascia — an  error  which  has,  to  my 
knowledge,  occurred  several  times,  and  to  difi'erent  operators. 
If  adhesions  exist,  they  must  be  cautiously  broken  down,  and 
for  this  purpose  it  may  be  necessary  to  introduce  the  entire 
hand.    For  several  reasons  it  is  very  desirable  to  break  down 
all  the  adhesions,  as  far  as  practicable,  before  tapping  the  cyst. 
Whilst  the  cyst  is  full,  it  supports  the  parietal  peritonaeum,  and 
prevents  risk  of  its  detachment  by  the  traction  necessary  to  tear 
them  through  :  its  pressure  also  diminishes  the  risk  of  bleeding. 
The  operator — having  ascertained  that  the  cyst  has  no  adhesion 
in  front,  or  the  adhesions,  if  present,  having  been  broken  through 
—  next  introdiices  a  large  trocar  into  the  most  prominent  part 
of  the  cyst.    At  this  juncture  it  is  well  to  turn  the  patient 
partly  on  her  side,  unless  a  tube-armed  canula  be  used.  The 
best  recipient  for  the  fluid  is  a  large  glass  funnel,  fitted  with 
india-rubber  tubing.    As  the  fluid  esc^pes,  the  patient  should 
be  turned  more  and  more  over  to  her  side,  and  her  abdomen 
should  be  carefully  compressed  by  assistants.    When  the  tumour 
is  three  parts  emptied,  the  operator  may  seize   it  with  a 
vulsellum,  and  drag  it  forward  carefully,  at  the  same  time 
attending  to  the  trocar,  that  no  fluid  is  allowed  to  run  back  on 
the  wound.     As  the  remaining   fluid   escapes,  the  cyst  is 
gradually  drawn  out  until  it  is  wholly  delivered;  at  which 
juncture  the  assistants  should  at  once  turn  the  patient  again 
upon  her  back.    A  piece  of  flannel,  from  warm  water,  is  now 
placed  over  the  wound,  the  edges  of  which  are  held  closely 
together  by  an  assistant.    The  operator  examines  the  pedicle, 
and  determines  as  to  the  means  by  which  to  secure  it ;  either 
the  clamp  or  the  ligature  having  been  firmly  applied,  the  bulk 
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of  the  tumour  is  next  cut  away.  It  is  well  to  cut  it  through  at 
a  distance  of  two  or  three  inches  from  the  seat  of  ligature,  as 
by  this  means  an  effectual  safeguard  against  slipping,  and 
subsequent  haemorrhage,  is  obtained.  With  as  little  delay  as 
possible,  the  external  wound  should  now  be  closed ;  the  surgeon 
ha.ving,  however,  previously,  with  his  finger,  ascertained  the 
state  of  the  other  ovary.  The  wound  may  be  closed  either  with 
harelip-pins  or  by  strong  wire  sutures,  and  these  may  be  intro- 
duced either  through  the  entire  abdominal  wall,  including  the 
peritoneum,  or  through  its  whole  thickness,  with  the  exception 
of  the  latter.  They  should  be  an  inch  and  a  half  from  the  edge 
of  the  incision  on  each  side,  so  as  to  have  a  firm  grasp.  They 
should  not  be  more  than  three-quarters  of  an  inch  apai't,  and 
great  care  should  be  taten  to  carry  the  lowest  as  close  as  pos- 
sible to  the  peduncle,  or  it  may  be  well  even  to  transfix  the 
latter.  Should  the  clamp  be  used,  its  handles  are  now  to  be 
removed,  the  portion  of  peduncle  left  on  is  to  be  wrapped  in 
lint,  and  the  ends  of  the  pins  and  those  of  the  clamp  are  to 
be  padded  with  lint.  A  large  mass  of  cotton-wool  may  now  be 
placed  over  the  abdomen,  and  a  four-tailed  flannel  bandage 
firmly  applied  over  all.  The  patient  should  be  returned  to  a 
warmed  bed,  and  a  suppository  of  .two  grains  of  opium  may 
be  introduced  into  the  rectum.  As  a  general  rule,  there 
will  be  no  need  for  the  administration  of  stimulants ;  but 
should  the  patient  be  faint,  a  little  brandy  may  be  given  as  an 
enema. 

The  after-treatment  must  vary  according  to  the  special 
symptoms  which  may  present  themselves  ;  but  we  may  venture 
to  offer  a  few  general  suggestions.  1st.  It  is  very  desirable,  in 
order  to  avoid  vomiting,  that  the  patient  should  take  nothing 
by  the  mouth  during  the  first  twelve  hours  excepting  a  little 
ice ;  above  all,  no  opium  or  other  medicine  should  be  so  given. 
2nd.  There  is  reason  to  believe  that  the  chance  of  recovery  in 
many  cases  has  been  much  diminished  by  the  too  hasty,  and 
too  free,  resort  to  opium  and  stimulants.  The  surgeon  should 
watch  carefully,  and  give  or  withhold  these  remedies  as  the 
patient's  state  may  demand.  In  not  a  few  cases  neither  the 
one  nor  the  other  will  be  necessary.  3rd.  If  the  patient  be  low, 
she  should  be  nourished  by  enemata  of  mUk,  or  beef-tea,  to 
which,  if  needful,  wine  or  brandy  may  be  added.  4th.  If  the 
stomach  remain  irritable  for  some  days,  it  is  desirable,  as  long 
as  such  is  the  case,  to  continue  the  use  of  enemata  instead  of 
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giving  food  by  the  motith.  5tli.  It  can  scarcely  be  needful  to 
insist  that  there  should  be  a  plentiful  supply  of  fresh  air  to  the 
sick-room. 

Traumatic  peritonitis  is,  without  doubt,  the  chief  cause  of 
death  after  orariotomy.    It  may  commence  within  a  few  hours 
of  the  operation,  and  many  patients  sink  from  the  shock  of  its 
initial  stage.    Many  of  the  deaths  attributed  to  '  exhaustion ' 
have,  in  all  probability,  been  really  due  to  commencing  perito- 
nitis.    In  those  cases  which  wholly  escape  peritonitis,  the 
recovery  is  usually  most  rapid ;  the  patient,  in  fact,  scarcely 
experiencing  a  single  ill  symptom.    The  earliest  signs  of  peri- 
tonitis are  pricking  and  shooting  pain  in  the  abdomen,  a  pecu- 
liar pallor  of  the  cheeks,*  and  an   anxious  expression  of 
countenance,  with   frontal   headache.     The   pulse  becomes 
quicker  and  smaller,  the  skin  hot,  the  to^lgue  a  little  dry,  and 
there  is  almost  always  more  or  less  of  sickness.    Sometimes  the 
patient  scarcely  complains  of  pain,  excepting  what  is  caused 
by  the  shake  of  vomiting.    At  a  later  stage  the  face  may  become 
flushed,  and  the  skin  pungently  hot,  whilst  at  the  same  time 
the  pulse  is  rapid  and  very  small.    The  concurrence  of  a  very 
hot  and  dry  skin,  with  a  thready,  scarcely  perceptible  pulse, 
may  be  observed  now  and  then  in  severe  cases  and  is  a  sign  of 
most  evil  omen.    Distension  of  the  stomach  with  flatus  is  a 
common  and  distressing  symptom,  and  at  a  later  stage  the  in- 
testines also  become  involved,  and  the  abdomen  is  full  and 
tympanitic.    Peritonitis,  after  ovariotomy,  may  be  either  local 
or  general.    If  it  extend  no  further  than  the  parts  immediately 
adjacent  to  the  pedicle  and  wound,  it  is  protective  rather  than 
otherwise,  since  it  tends  to  exclude  irritating  matters  from  the 
general  cavity.    In  cases,  however,  in  which  the  peritonitis  is 
encysted,  and  involves  but  a  small  part  of  the  sac,  very  profuse 
discharge  may  yet  take  place,  and  the  patient  may  sink  ulti- 
mately from  exhaustion.    If,  in  the  first  instance,  the  whole  sac 


*  In  florid  patients,  the  face  may  from  tlie  first  be  flushed  instead  of  pale, 
but  I  feel  sure  that  pallor  is  its  most  frequent  condition.  In  some  of  the  most 
severe  cases  of  traumatic  peritonitis  which  I  have  seen,  the  patient  looked  in 
the  early  stage  as  pale  as  if  she  had  been  profusely  bled.  I  have  not  mentioned 
rigors  as  an  early  symptom.  Manj'  cases  of  peritonitis  set  in  vfithout  any 
marked  shivering  fit ;  sometimes  a  slight  feeling  of  faintness,  which  rapidly 
passes  off',  and  then  returns  again,  appears  to  take  the  place  of  a  true  rigor. 
Later  in  the  case,  after  the  peritonitis  is  well  established,  occasional  shivering 
is  rarely  absent,  but,  at  the  same  time,  it  is  not  often  severe. 
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be  involved,  it  is,  I  suspect,  very  unusual  for  any  other  than  a 
rapidly  fatal  event  to  ensue.  The  treatment  of  peritonitis  will 
be  local  and  general.  Locally  it  is  well  in  the  first  instance, 
indeed  as  early  as  possible,  to  apply  leeches  freely,  and  these 
may  be  followed  by  a  large  hot  poultice.  The  relief  afforded  by 
a  large  linseed  poultice  covering  the  whole  abdomen  is  often 
very  decided.  On  the  other  hand,  the  application  of  ice  has  its 
advocates,  and  it  would  not  be  difficult  to  explain  how  both  heat 
and  cold  may  each  be  beneficial.  Venesection  may  in  certain 
sthenic  cases  be  resorted  to  with  advantage.  Opinions  differ 
widely  as  to  whether  mercury  is  of  benefit  in  traumatic  inflam- 
mations ;  my  own  impression  is  very  decidedly  in  its  favour ; 
and  in  early  stages  of  the  disease  I  should  be  inclined  to  push 
it  freely,  in  combination  with  full  doses  of  opium.  The  prac- 
tice, too  often  pursued,  of  pouring  in  stimulants,  is  not,  I  think 
one  to  be  recommended,  either  on  theoretic  or  clinical  grounds  ; 
but  the  patient  must  be  most  carefully  watched,  for  remedies 
of  this  class  will  undoubtedly  become  necessary  at  a  subsequent 
period. 

With  regard  to  the  management  of  the  wound,  the  following 
hints  may  be  given.  The  portion  of  pedicle  or  of  cyst  left  above 
the  clamp  should  be  cut  close  away  on  the  day  following  the 
operation,  as  there  wiU  then  be  no  risk  of  slipping,  and  it  is 
very  desirable  to  avoid  foetor.  The  clamp  itself  may  be  removed 
on  the  second  or  third  day.  The  hare-lip  pins  should  be  left 
to  the  fourth  or  fifth  ;  and  when  they  are  removed,  the  greatest 
possible  care  should  be  taken  to  support  the  abdomen  and  wound 
by  long  and  broad  strips  of  plaster,  and  the  firm  application  of 
the  flannel  bandage. 

In  a  successful  case  of  ovariotomy  the  patient  will  often  be 
able  on  the  second  day,  or  it  may  be  even  on  the  first,  to  take 
food  by  the  stomach  without  risk.  In  not  a  few  the  progress 
of  recovery  is  as  rapid  as  it  usually  is  after  a  favourable  child- 
birth ;  and  the  patient  may  be  able  to  leave  her  bed  on  the  tenth 
day,  or  from  that  to  a  fortnight  or  three  weeks.  If,  however,  sup- 
purative peritonitis  have  occurred,  the  convalescence  will  be  much 
delayed.  There  will  probably  be  profuse  discharge  from  the  wound ; 
and  to  secure  the  escape  of  this,  it  will  be  needful  to  turn  the 
patient  on  her  side  at  the  time  of  each  dressing.  In  such 
cases,  the  patient  is  fortunate  if  she  be  able  to  leave  her  bed 
at  the  end  of  a  month  or  six  weeks.  In  most  cases  in  which 
the  peduncle  is  left  in  the  abdomen,  more  or  less  of  suppura- 
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tion  from  within  must  be  expected.  In  those  in  which  the 
opposite  practice  is  adopted  the  wound  usually  heals  by  first 
intention. 

Having  thus  sketched  briefly  the  course  of  an  ordinary  opera- 
tion, and  the  after-management  of  the  patient,  there  yet 
remain  certain  occasional  difficulties  and  certain  moot  questions 
of  treatment  which  demand  more  detailed  consideration.  To 
take  them  seriatim. 

Is  the  long  or  the  short  incision  preferable'? — There  has  been 
much  confusion  in  the  description  of  cases  as  to  which  should 
be  assigned  to  one  or  the  other  category.  The  distinction  is 
purely  arbitrary.  Should  the  incision  be  measured  before  the 
removal  of  the  tumour  or  afterwards  ?  for  one  which  would  be 
considered  long  whilst  the  abdominal  walls  were  distended 
might  count  as  short  when  they  had  collaj)sed.  Experienced 
ovariotomists  are,  I  think,  all  agreed  that  a  few  inches  more  or 
less  in  the  length  of  the  wound  do  not  constitute  an  important 
element  in  the  chance  of  recovery.  All  will  also  admit  that  it  is 
far  better  to  enlarge  the  incision  than  to  lose  much  time  in  futile 
endeavours  to  extract  a  multilocular  tumour  through  a  small  one. 
On  the  other  hand,  no  one  will  contend  that  a  patient  has  any 
better  chance  on  account  of  a  large  incision.  We  come,  then, 
to  the  conclusion  that  the  first  incision  should  be  of  medium 
extent,  and  that  the  surgeon  should  be  prepared  to  enlarge  it 
if  needful.  About  four  inches,  or  just  large  enough  to  admit 
the  knuckles,  is  perhaps  a  fair  average  measure ;  but  in  a  few 
cases,  in  which  there  may  be  good  reason  to  believe  that  the 
cyst  is  single,  a  much  smaller  one  may  be  tried. 

Adhesions. — I  have  already  insisted,  on  the  importance  of 
detaching  adhesions  as  much  as  possible  before  the  fluid  is 
evacuated.  For  this  purpose,  if  the  adhesions  are  extensive,  it 
is  usually  necessary  to  introduce  the  whole  hand,  and,  carrying 
it  between  the  peritonaeum  and  cyst,  by  a  lateral  movement, 
break  through  all  connecting  bands.  Not  unfrequently,  how- 
ever, the  more  important  adhesions  are  found  behind  the  cyst, 
uniting  it  to  the  viscera,  or  to  the  lumbar  or  pelvic  peritonaeum. 
These  cannot,  as  a  rule,  be  reached  until  the  cyst  has  been 
partially  emptied.  In  separating  these,  great  care  must  be 
taken  not  to  drag  too  forcibly  on  the  peritonseuni.  Not  only 
may  injury  be  done  by  tearing  up  the  serous  membrane  from  its 
attachments,  but  lacerations  of  viscera  or  of  large  vessels  may 
occur.    The  movement  employed  should  still  be  as  much  by  a 
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lateral  sweep,  and  as  little  by  direct  pulling,  as  possible.  The 
l^eritonseum  should  be  supported  by  the  other  hand,  or  by  other 
fingers  of  the  same.  It  is  better,  under  all  circumstances,  to 
tear  rather  than  cut ;  but  when  important  viscera  are  involved, 
such  as  the  intestines  or  gall-bladder,  it  may  become  needful  to 
resort  to  a  careful  dissection. 

That  the  existence  of  adhesions  to  a  moderate  extent  does 
not  materially  prejudice  the  patient's  prospect  is  generally 
admitted.  There  seems  to  be  less  danger  of  acute  difTuse  peri- 
tonitis in  such  cases  than  in  those  in  which  the  integrity  of 
the  serous  sac  has  never  before  been  interfered  with.  On  the 
other  hand,  adhesions  prolong  the  operation  and  cause  risk  of 
haemorrhage,  and  in  these  respects  are  prejudicial.  If  very 
extensive  or  very  strong,  they  may  constitute  a  serious  com- 
plication. 

Adhesions  to  the  omentum  are  very  frequent,  but  are  for  the 
most  part  easily  dealt  with.  If  very  vascular,  the  omentum  may 
be  tied,  and  the  end  brought  out  into  the  wound.  Dr.  John 
Clay  has  devised  an  '  adhesion-clam  '  for  holding  bands  of  adhe- 
sion whilst  they  are  cauterised  or  rubbed  through,  &c. 


Fig.  319. 


Clay's  adhesion  clam. 


A  special  difficulty  caused  hy  adhesions  in  front. — In  cases  in 
which  the  adhesions  to  the  parietal  peritonfeum  at  the  place  of 
incision  are  intimate,  great  difficulty  may  occur  in  distinguishmg 
the  cyst.  The  operator  may  mistake  the  cellular  interspace 
between  the  transversalis  fascia  and  the  parietal  i^eritonseum  for 
that  between  the  cyst  and  the  latter,  and  proceed  to  break  down 
the  connecting  tissue.  This  error,  although  hitherto  little  if  at 
all  mentioned,  has  repeatedly  occurred  ;  and  it  is  one  which,  if 
not  very  quickly  discovered,  may  lead  to  great  damage.  On 
the  other  hand,  the  surgeon  may,  in  his  anxiety  to  avoid  this, 
commit  another.  He  may  incise  the  visceral  peritonreum  of  the 
cyst,  and  proceed  to  separate  it.  This  en'or  is  less  serious  than 
the  other,  but  it  may  cause  great  difficulty  and  much  loss  of 
time.    In  many  cases  the  exterior  of  the  cyst,  dejirived  of  its 
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perltonseum,  is  smootli,  white,  and  glistening ;  the  adliesions 
are  cellular,  and  easily  broken  through  ;  so  that  there  is  nothing- 
whatever  to  apprise  the  oj)erator  of  his  mistake.  I  know  of 
hut  one  plan  by  which,  in  case  of  perplexity,  to  avoid  at  once  all 
risk  of  these  two  errors ;  and  it  is  this :  to  enlarge  the  wound 
upwards  until  the  peritoneal  cavity  is  opened  at  a  part  where 
no  adhesions  exist.  When  once  the  operator's  finger  has 
touched  intestine,  he  knows  whei^e  he  is,  and  may  proceed  to 
detach  adhesions  without  any  chance  of  mistake. 

Mtdtilocular  cysts. — The  operator  should  always  be  provided 
with  at  least  two  trocars,  so  that  he  may,  if  needful,  puncture 
any  second  cyst  which  may  present  itself.  If  the  cysts  be  very 
numerous  and  many  of  them  of  considerable  size  it  may  greatly 
expedite  the  operation  to  cut  freely  into  the  largest  with  a 
scalpel,  and  then  introduce  the  hand  into  the  interior,  and 
break  down  their  dissepiments.  Of  course  before  this  is  done 
the  cyst  should  have  been  partially  withdrawn  and  secured,  and 
the  patient  placed  well  over  on  her  side.  Or,  instead  of  making 
a  large  incision  into  any  one  of  them,  the  tumour  may  be 
di-agged  forwards,  and  each  single  one  jDunctured  individually 
ias  they  appear  in  the  wound. 

Prevention  of  escape  of  cyst  fluid  into  the  abdominal  cavity. — 
This  is  of  very  great  importance.  No  single  precaution  is,  I 
am  convinced,  more  effectual  in  securing  it  than  that  of 
turning  the  patient  over  on  her  side.  By  this  means  a  depend- 
ing opening  is  given  by  which  the  fluid  may  escape,  and  the 
chance  of  its  gaining  access  to  the  peritonseum  is  very  greatly 
lessened.*  The  patient  should  be  turned  over  to  that  side  on 
which  the  intestines  are  supposed  to  lie,  i.e.  with  that  side  upper- 
most from  which  the  tumour  is  believed  to  originate.  During  the 
removal  of  the  tumour,  an  assistant  should  most  carefully  keep 
the  edges  of  the  wound  pressed  together,  and,  after  its  comple- 
tion, a  piece  of  flannel  should  be  at  once  carried  over  the  wound, 
beneath  the  cyst.  If  by  any  chance  cyst-fluid  have  escaped 
into  the  peritonaeum,  it  is  doubtful  practice  to  do  much  in 
attempting  to  remove  it.  A  piece  of  soft  scalded  sponge  is 
better  for  the  purpose  than  flannel ;  but  too  much  painstaking 


*  Mr.  Spencer  Wells  has  devised  an  ingenious  and,  I  believe,  very  useful 
appendage  to  the  ordinary  canula,  bj'  which  the  slipping  of  the  cyst  is  pre- 
vented. It  consists  of  toothed  springs,  which  clamp  the  cyst  firmly  to  the 
sides  of  the  canula. 
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in  this  matter  would  probably  cause  more  danger  than  it  would 
prevent. 

Management  of  the  peduncle. — The  operator  has  his  choice  of 
numerous  difi'erent  methods  of  securing  the  peduncle,  each  of 
which  has  its  advantages  and  its  drawbacks.    1st.  He  may  tie 
it  with  a  hemp  or  a  strong  silk  ligature,  either  in  one  piece  or 
by  transfixion  in  two  or  more  parts ;   and  then,  having  cut 
away  the  tumour,  allow  the  stump  to  slip  back  into  the 
abdomen,  the  ends  of  the  ligatures  being  brought  out  at  the 
wound.    The  advantages  of  this  method  are,  that  there  is  no 
traction  on  the  peduncle,  and  by  leaving  the  ligatures  on,  they 
secure  an  open  channel  for  the  escape  of  pus,  and  also  allow  of 
their  safe  removal  when  loose.    Its  disadvantages  are,  that  the 
sloughy  stump  of  the  peduncle  with  its  attached  ligatures 
returned  into  the  peritoneal  sac  are  very  likely  to  set  up  perito- 
nitis.   2nd.  The  peduncle  may  be  tied  as  in  the  first  method  ; 
and  then,  the  ligatures  have  been  cut  close  off,  the  whole  may 
be  returned,  and  the  abdominal  wound  closed.    In  this  plan  it 
is  hoped  that  the  external  wound  will  heal,  and  the  portions  of 
ligature  left  in  the  peritonseum  become  encysted,  and  cause  no 
irritation.    Nothing  but  the  large  amount  of  success  which  has 
recently  followed  the  adoption  of  this  most  unsurgical  method 
appears  to  me  to  justify  it.    Its  disadvantages  as  regards  the 
probability  of  peritonitis,  and  the  risk  of  lia3morrhage  from 
slipping  of  the  ligature  (it  being  part  of  the  plan  to  cut  the 
peduncle  close  to  the  ligature)  are  evident.    3rd.  The  peduncle 
may  be  divided  by  the  ecraseur  or  by  the  actual  cautery.  The 
time  necessarily  employed  in  dividing  the  peduncle,  and  the  risk 
that  intra-abdominal  haemorrhage  may  subsequently  occur,  are 
the  drawbacks  to  this  phm.    The  first  might  probably  count  for 
little ;  but  the  latter,  especially  in  the  case  of  a  thick  vascular 
peduncle,  is  most  grave.    Its  advantages  are,  that  it  entirely 
obviates  the  dangers  incident  to  dragging  on  the  pedmicle,  and 
at  the  same  time  leaves  neither  sloughy  tissue  nor  ligatures  in 
the  peritoneal  sac.    In  all  the  preceding  methods  the  stump  is 
returned  into  the  abdomen  under  circumstances  more  or  less  un- 
favourable as  regards  the  risk  of  its  causing  peritonitis.  We 
now  come  to  the  plan  which  may  probably  be  considered  as 
one  of  the  chief  modern  improvements  made  in  the  operation. 
I  allude,  of  course,  to  the  principle  of  endeavouring  to  keep  the 
end  of  the  peduncle  altogether  out  of  the  abdomen.    This  prin- 
ciple may  be  carried  out  either  by  the  use  of  ligatures  (hemp, 
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silk,  or  metal),  or  by  resort  to  a  metal  clamp.  Tlie  latter 
instrument  lias  the  advantages  that  it  can  be  applied  easily  and 
speedily,  and  with  greater  security  as  regards  hsemorrhage. 
Various  modifications  in  form  have  been  proposed  by  different 
operators  ;  but  the  most  simjjle,  and,  I  believe,  the  best,  is  one 


Fig.  320. 


Fig.  320. — The  calliper-clamp  open,  and 
with  its  handles  attached.  A  and  B  the 
handles,  C  and  D  the  spring  catches  by 
which  the  handles  are  fixed,  E  the  curved 
rod  which  traverses  the  handle  A  when 
the  instrument  is  closed  and  is  secured 
by  the  screw  F. 


Fig.  321. 


Fig.  321. —  The  clamp  in  position,  the 
tumour  having  been  cut  away,  and  the 
handles  of  the  instrument  removed.  For 
convenience  in  showing  the  outline  of 
the  instrument,  the  cyst  has  been  repre- 
sented cut  away  almost  close  above  it. 
This  in  practice  ought  never  to  be  done  ; 
but  a  considerable  mass  should  be  left 
above  the  clamp  to  prevent  risk  of 
slipping. 


which  resembles  a  pair  of  carpenter's  callipers,  but  from  which 
the  handles  are  removable.  It  should  be  pressed  tight  with 
great  force,  and  the  screw  by  which  it  is  fixed  should  be  screwed 
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clown  with  tlie  assistance  of  forceps  to  prevent  all  possibility  of 
slipping.    It  is  a  good  precaution  to  push  two  or  three  needles 
through  the  peduncle  above  the  blades  of  the  clamp,  and  an 
absolutely  essential  one  to  cut  off  the  tumour  at  a  considerable 
distance  above  it.    In  cases  in  which  tlie  peduncle  is  long  and 
slender,  the  action  of  the  clamp  is  most  satisfactory,  and  no 
inconvenience  whatever  results  from  its  use.    In  those,  on  the 
contrary,  in  which  the  peduncle  is  short,  and  still  more  in  those 
in  which  a  peduncle  can  scarcely  be  said  to  exist — the  base  of 
the  tumour  itself  occupying  the  entire 
expansion  of  the  broad  ligament, — the 
application  of  a  clamp  is  difficult  and  in- 
convenient, and  very  hurtful  traction  on 
the  uterus  and  pelvic  peritonseum  will  be 
caused.    The  amount  of  traction  may,  in 
A'ery  thin  patients,  be  not  great  at  the 
time  of  the  operation, ;  but  it  will  increase 
afterwards,  should  the  abdomen  become 
distended.    How  best  to  manage  short 
peduncles  is  still  one  of  the  problems  of 
the  ovariotomist.    In  some  cases  it  may 
be  practicable,  after  the  tumour  has  been 
cut  away,  and  when,  in  all  probability, 
the  mass  left  on  above  the  clamp  has 
considerably  shrunk,  to  reapply  the  clamp 
somewhat  higher  up.    In  order  to  effect 
this  to  best  advantage,  the  operator  shoiild 
be  provided  with  two  clamps  of  similar 
size  and  make.     One  of  these  may  be 
applied  above  the  other,  the  screw  having 
been,  of  course,  removed  from  the  lower 
one,  and  its  handles  being  simj)ly  held 
together  by  an  assistant.  The  lower  clamp 
having  been  removed,  the  process  may,  if 
practicable,  be  repeated,  and  in  this  way 
an  inch,  or  an  inch  and  a  half,  might  easily  be  gained  in  the 
length  of  the  peduncle.    It  is  true  that  part  of  the  peduncle  to 
be  left  in  the  wound  will  have  been  somewhat  contused  ;  but 
probably  not  so  much  as  to  endanger  its  vitality,  or  cause  it  to 
become  a  source  of  imtation.  It  may  be  borne  in  mind  also  that 
this  portion  will,  should  the  abdominal  parietes  be  thick,  come 


Clamp  and  cautery  iron  for 
cautery-section  of  the  pe- 
diclp  in  ovariotomy.  The 
bladfs  of  the  chimp  are 
partly  of  wood  and  in  part 
of  metal. 
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in  contact  rather  witli  tlie  edges  of  the  wound  than  with  the 
peritoneum. 

On  the  whole,  I  think  that  the  operator  will  do  well  to 
determine  to  use  the  clamp  in  all  cases  in  which  the  peduncle 
is  lonof  enouQ-h :  in  cases  in  which  it  is  too  short  it  will  be  better 
when  practicable  to  employ  ligatures,  and  to  let  the  peduncle  sink 
into  the  wound  so  that  the  seat  of  ligature  is  level  with  the  peri- 
tonseum ;  and  lastly,  in  cases  of  extreme  shortness  he  should 
use  the  actual  cautery.  In  spite  of  recorded  successes,  I  cannot 
but  feel  a  strong  prejudice  against  cutting  ligatures  and  pedun- 
cles off  short,  and  dropping  the  stump  into  the  abdomen.  This 
incurs  the  risk  both  of  hcemorrhage  and  peritonitis. 

Closing  of  the  external  wound. — This  is  an  easy  matter,  and 
may  be  done  with  equal  facility  either  by  harelip-pins  or  silver 
wire.  If  pins  are  used,  they  must  be  gilt  or  silvered,  not  plain 
steel.  The  practice  of  Mr.  Spencer  Wells  has  proved  that  it  is 
safe  to  pass  the  needles  through  the  peritonseum ;  but  it  may  be 
doubted  if  any  material  advantage  is  obtained.  If  not  through 
the  peritonfEum,  the  ligature  or  pin  should  pass  close  to  it 
through  everything  else.  It  is  always  well  to  transfix  the 
peduncle,  and  thus  secure  it  firmly  in  the  wovind. 

Why  lias  ovariotomy  been  appreciated  more  highly  of  late  years 
than  formerly'? — The  new  method  of  keeping  the  end  of  the 
peduncle  outside  the  abdomen  is,  I  believe,  the  chief  improvement 
of  recent  times.  No  doubt  something  has  been  done  in  the 
introduction  of  more  cautious  after-treatment,  especially  in  the 
comparative  disuse  of  opium.  But  chief  amongst  the  reasons 
of  the  advance  of  ovariotomy  ,  in  general  favour  is,  that  it  has 
been  largely  and  openly  tried.  Even  in  reference  to  the  im- 
provement in  keeping  the  end  of  the  peduncle  out  of  the  abdomen, 
if  we  put  confidence  in  statistics,  we  must  admit  that  those  of 
Dr.  Clay  and  Mr.  Walue,  who  did  not  adopt  it,  are  at  least  as 
good  as  those  of  other  operators.*  Even  at  the  present  time 
ovariotomy,  as  practised  in  isolated  cases,  and  especially  in  the 
large  hospitals,  is  attended  by  a  very  great  fatality.  It  is  only 
in  the  hands  of  those  who  have  had  considerable  experience  of 
its  details  that  its  ratio  of  mortality  begins  to  improve.  The 


*  Those  of  Dr.  Tyler  Smith,  whose  practice  it  has  been  to  cut  off  the  ligatures 
short  aud  return  the  whole  are  perhaps  the  best  yet  obtained.  They  are,  how- 
ever, only  limited  in  number. 
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reason  why  tlie  mortality  in  our  large  hospitals  appears  to  have 
been  so  high  is  in  part  explainable  b}'  what  has  just  been  hinted 
at,  and  in  part  by  the  fact  that  all  such  cases  are  made  public, 
whilst  a  large  majority  of  the  unsuccessful  cases  occurring  in 
private  are  not  so.  But  after  all  allowance  has  been  made  on 
these  heads,  it  still  remains  not  improbable  that  the  hospital  air 
— germ-laden  perhaps — which  comes  in  contact  with  the  perito- 
nfeum  and  wound  dviring  the  operation,  has  something  to  do 
with  the  production  of  peritonitis. 

What  may  the  average  success  of  ovariotomy  he  expected  to  he'? 
— Those  who  allege  that  many  fatal  cases  have  been  kept  back, 
and  that  consequently  statistics  on  this  question  are  not  trust- 
worthy, have  no  doubt  a  certain  amount  of  truth  in  support  of 
their  assertions.  During  the  last  fifteen  years  several  operators 
have,  however,  publicly  undei'taken  to  disclose  their  whole  ex- 
perience ;  and  there  is,  I  think,  no  doubt  that  they  have  most 
creditably  done  so.  From  their  statistics  we  gather  that  two 
recoveries  to  one  death  is  a  proportion  which,  in  practised  hands, 
may  be  confidently  expected,  and  that  perhaps  we  may  even 
very  considerably  improve  on  this.  Dr.  Clay's  table  of  cases 
from  all  sources  give  us  212  recoveries  to  183  deaths ;  and, 
making  allowance  for  unpublished  cases,  I  fear  we  cannot  hope 
that  the  gross  mortality  of  the  past  has  been  less  than  one-half. 
In  reference  to  all  operations,  and  especially  to  these,  the  prac- 
tical surgeon  may  most  properly  insist  that  deductions  from 
general  statistics  are  not  to  be  applied  too  rigidly  to  individual 
cases.  In  many  instances  ovariotomy  has  been  performed  as  a 
last  resource,  after  the  patient's  powers  had  given  way,  and 
when  the  prospect  of  a  favourable  issue  was  very  slight  indeed. 
Now  that  the  operation  is  fairly  established  in  public  confidence, 
we  may  expect  that  a  considerable  improvement  in  general 
results  will  follow,  from  the  circumstances  that  a  larger  number 
of  cases  will  be  submitted  to  it  at  early  periods  of  the  disease. 
Although  the  results,  even  in  many  unhopeful  cases,  have  been 
such  that  the  ovariotomist  scarcely  feels  justified  in  positively 
refusing  to  operate  in  any,  yet  there  can  be  no  doubt  that  it 
would  be  easy  to  select  a  certain  number  in  which,  if  the  credit 
of  surgery  is  to  be  had  in  account,  it  would  be  Aviser  to  decline  it. 
Such  are  cases  in  which  there  is  a  history  of  severe  attacks  of 
peritonitis  at  some  distant  time  ;  cases  in  which  the  tumour 
has  existed  for  unusually  long  periods  ;  and  cases  in  which 
tapping  has  been  very  frequently  performed,  and  the  patient's 


OVAEIOTOMY.  RESULTS. 


63 


strength  lias  been  greatly  undermined.  In  the  following  re- 
marks on  the  advantages  accruing  from  the  operation,  as  esta- 
blished by  reference  to  arithmetic,  I  have,  as  will  be  seen, 
taken  the  lowest  estimate  of  success,  and  in  several  other 
respects  I  have  given  the  operation  a  less  favourable  position 
than  it  may,  I  believe,  legitimately  claim. 

RemarJcs  on  the  advantages  of  ovariotomy,  as  shown  hy  statistics. — 
To  compare  its  results  with  those  of  lithotomy,  amputation,  &c. 
is  very  much  beside  the  mark,  since  operations  performed  with 
such  differing  objects,  and  under  such  different  circumstances, 
afford  no  fair  comparison.    Each  one  must  be  considered  on  its 
own  merits.    The  test  I  would  propose  is  this  :  Let  it  be  ad- 
mitted that  the  object  of  surgery  is  the  increase  of  the  sum  of 
human  life,  and  the  lessening  of  its  disabilities  and  miseries. 
Whether  this  life  is  enjoyed  by  many  individuals  over  short 
periods,  or  by  few  over  long  ones,  is  not  of  moment,  if  the  sum 
of  it  be  increased.    If,  then,  we  have  100  patients  suffering 
from  ovarian  disease,  and  there  is  a  fair  probability  that  if  all 
submit  to  ovariotomy,  one-half  will  recover  from  the  operation 
and  be  restored  to  perfect  and,  quoad  the  disease,  permanent 
health,  the  calculation  to  be  made  will  be  simply  a  comparison 
of  the  sum  of  years  which  the  100  would  have  realised  if  not 
operated  on,  with  that  which  the  50  recovered  patients  might 
be  expected  to  attain.     The  ovariotomist  can,  I  think,  well 
afford  to  leave  out  of  question  the  not  unimportant  factor,  that 
the  100  would  have  been  sufferers,  many  of  them  in  an  extreme 
degree,  throughout  the  entire  remainder  of  their  lives ;  whilst 
the  60  would  have  been  in  the  enjoyment,  for  the  most  part,  of 
excellent  health.    Of  100  patients  suffering  from  ovarian  dropsy, 
in  the  stage  in  which  such  cases  usually  come  under  care  with 
a  view  to  the  operation,  it  is  exceedingly  probable  that  for  half 
of  them  twelve  months  would  be  the  limit  of  life ;  25  others 
might  perhaps  be  expected  to  die  within  two  years  ;  and  the 
remaining  25  would  probably  follow  at  varioiis  periods  within 
ten  years.    If,  therefore,  we  allow  three  years  and  a  half  as  the 
average  expectation  of  life  to  the  whole,  it  will,  I  think,  be  ad- 
mitted that  it  is  a  liberal  calculation,  and  probably  much  higher 
than  any  surgeon  would  advise  an  Insurance  OflSce  to  accept 
them  at.    The  average  age  at  which  women  submit  to  ovario- 
tomy is  35,  and  the  average  expectation  of  life  at  this  age  is 
30  years.    The  50  patients  who  recovered  might,  therefore,  ex- 
pect to  enjoy  a  total  of  1500  years  of  health,  which  compares 
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very  favourably  with  the  350  years  of  illness  which  the  whole 
100  would  have  had  to  endure,  if  not  operated  on.  If  it  be 
objected,  that  it  is  not  just  to  one  person  to  deprive  her  of  four 
years  of  life  in  order  that  another  may  live  30,  the  reply  is, 
that  this  is  a  matter  for  the  patient  to  consider,  and  not  the 
surgeon.  It  is  part  of  the  general  lottery  of  life,  and  each 
patient  takes  her  chance  of  a  small  loss  or  a  large  gain.  All 
that  the  honest  surgeon  is  responsible  for  is,  that  the  prizes 
which  he  offers  to  the  competition  of  his  clients  shall  be  hond 
fide,  and  in  sum  of  value  far  exceeding  the  deposits  which  he 
exacts. 

The  only  source  of  fallacy  which  I  can  see  in  this  argument 
is  the  possibility  that  a  few  of  the  cures  might  not  be  perma- 
nent. Either  the  other  ovary  might  be  attacked,  or  cancer 
might  be  developed  in  some  othei*  organ.  To  this  it  may  be 
replied,  that  experience  has  fully  proved  that  in  almost  all  cases 
the  cures  after  ovariotomy  are  genuine  and  permanent.  The 
exceptions  to  this  have  been  exceedingly  I'are. 

Errors  in  diagnosis. — The  principal  mistakes  which  have  oc- 
curred have  been  in  respect — 1st,  to  solid,  or  partially  solid, 
uterine  tumours  ;  2nd,  to  phantom  tumours  ;  3rd,  to  pregnancy  ; 
4th,  to  ascites  ;  5th,  to  hydatid  cysts ;  6th  colloid  disease  of  the 
peritonaeum ;  and,  7th,  cysts  in  the  broad  ligament.  One  general 
remark  may  be  ventured  in  reference  to  them  all,  and  it  is  this, 
that  the  surgeon  should  place  no  trust  in  the  patient's  state- 
ments, but  should,  before  undei'taking  any  radical  operation, 
carefully  examine  his  patient  by  all  practicable  methods.  A 
vaginal  examination  ought  not  to  be  omitted  (unless  the  case  is 
clear  beyond  a  doubt),  since  in  the  very  cases  in  which  the  sur- 
geon may  feel  most  inclined  to  omit  it  (those,  namely,  of  single 
women),  it  is  the  most  likely  that  a  misleading*  history  may  have 
been  given.  Keeping  in  mind  that  ovarian  tumours  ought  to 
be  perfectly  dull  in  front,  and  should  leave  a  tympanitic  space 
iu  one  or  in  both  lumbar  regions,  there  will  rarely  be  much  diffi- 
culty as  regai'ds  ascites  or  phantom  tumours.  Should  any  doubt 
be  felt,  changes  of  the  patient's  position,  and  re-examination  by 
percussion,  will  generally  clear  it  up  in  respect  to  the  former ; 
and  the  exhibition  of  chloroform  in  regard  to  the  latter.  I  am 
not  aware  that  any  radical  operation  has  ever  been  attempted 
in  a  case  which  proved  to  be  one  of  simple  pregnancy ;  but  as 
in  not  a  few  such  paracentesis  has  been  resorted  to,  we  must 
always  bear  in  mind  the  possibility  of  that  error.    In  two  or 
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three  cases  of  ovarian  dropsy,  complicated  by  existing  hut  un- 
recognised pregnancy,  ovariotomy  has  been  performed,  and  in 
one  at  least  with  success.  Provided  the  uterus  is  not  interfered 
with,  this  is,  perhaps,  not  a  very  dangerous  blunder.  The 
power  which  pregnant  women  possess  of  resisting  severe  injuries 
is  remarkable.  The  differential  diagnosis  between  uterine  and 
ovarian  tumours  is  by  very  far  the  most  difficult  of  those  under 
consideration,  and  under  some  circumstances  may  be  impossible. 
The  history  of  uterine  hsemorrhage,  the  slower  growth,  the 
greater  solidity,*  more  or  less  of  fixation  to  the  uterus,  are 
symptoms  by  which  those  of  uterine  origin  may  usually  be  known. 
If  there  is  doubt,  it  will  be  well  to  wait ;  for,  provided  the  uterine 
tumour  be  innocent,  it  will  not  attain  any  enormous  size,  and 
may  not  improbably  begin  to  diminish  after  a  time. 

Whilst  an  ovarian  tumour  is  small,  and  especially  in  a  fat 
abdomen,  the  establishment  of  a  positive  diagnosis  may  often 
be  attended  with  insuperable  difficulties.  In  cases,  however, 
in  which  an  operation  is  legitimately  in  question,  the  difficulties 
will  usually  have  disappeared  with  the  increase  in  size  of  the 
cyst.  In  cases  of  'phantom  tumour'  especially,  the  surgeon 
may,  not  unfrequently,  feel  unable  to  assert  the  negative  as 
to  ovarian  dropsy ;  but  if  he  is  satisfied  that  there  is  a  clear 
percussion-note  over  any  considerable  extent  of  the  front  of 
the  abdomen,  he  will  of  course  decline  to  entertain  the  question 
of  an  operation.  The  usefulness  of  chloroform  inhalation 
in  affording  facilities  for  clearing  up  these  eases  cannot  be 
overrated. 

XI.  Fistula  communicating  with  tuz  Vagina  ok  Utekus. 

Fistulous  openings  may  exist — 1st,  between  the  urethra  and 
vagina ;  2nd,  between  the  bladder  and  vagina ;  3rd,  between 
the  bladder  and  uterus ;  4th,  between  the  vagina  and  rectum. 
In  certain  cases  a  common  communication  may  open  bladder. 


*  Uterine  fibroids  not  unfrequently  soften  in  the  centre,  and  present  the 
symptom  of  fluctuation,  more  or  less  clearly  marked.  They  often  attain  a 
size  sufficient  to  distend  the  abdomen,  as  at  the  period  of  advanced  pregnancy. 
On  three  different  occasions  patients  have  been  sent  to  me  with  a  view  to  the 
performance  of  ovariotomy,  when,  on  careful  examination,  I  satisfied  both 
myself  and  others  that  the  timiour  in  question  was  in  reality  uterine.  In  all 
these,  haemorrhages,  had,  at  an  earlier  period,  been  a  prominent  symptom. 
VOL.  V.  P 
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vagina,  and  rectum  into  one.  We  shall  omit  here  all  considera- 
tion of  openings  caused  by  the  extension  of  cancerous  ulceration, 
since  they  are  quite  beyond  surgical  treatment.  The  various 
forms  of  simple  fistulse  usually  result  either  fi-om  contusions  or 
lacerations  in  parturition,  from  the  introduction  of  foreign  bodies, 
or  from  the  effects  of  calculous  concretions  in  the  bladder,  or 
operations  for  their  removal. 

The  inconvenience  caused  by  any  communication  between  the 
bladder  and  adjacent  cavities  is  extreme,  since  it  is  usually 
attended  by  constant  incontinence  of  urine.  A  large  opening 
may,  however,  exist  between  the  rectum  and  vagina  without 
exposing  the  patient  to  much  annoyance,  since  in  many  cases 
the  involuntary  escape  of  faeces  occurs  only  when  the  motions 
are  unusually  fluid.  So  great  and  so  general  has  been  the 
success  obtained  by  operators  in  the  cure  of  most  of  these 
forms  of  fistula,  that  it  is  scarcely  worth  while  to  occupy  space 
by  reference  to  less  efficient  modes  of  relief.  It  is  admitted  on 
all  hands  that,  although  by  the  use  of  the  actual  cautery  small 
fistulfe  may  be  much  diminished,  yet  that  they  can  very  rarely 
indeed  be  made  wholly  to  close,  and  the  after-treatment  in 
these  cases  is  just  as  irksome  as  in  those  of  operation.  On  the 
other  hand,  the  results  obtained  by  Dr.  Bozeman,  Mr.  Brown, 
Mr.  Bryant,  Dr.  Marion  Sims,  the  late  Sir  James  Simpson,  and 
Mr.  Spencer  Wells,  have  been  so  exceedingly  satisfactory  that 
we  may  fairly  rank  the  operative  cure  of  these  distressing 
conditions  as  a  finished  achievement. 

Considering  the  want  of  success  which  attended  the  attempts 
of  the  earlier  surgeons,  some  of  whom  (especially  Dieffenbach) 
devoted  attention  very  perseveringly  to  the  subject,  it  suggests 
itself  as  a  most  interesting  question  in  practice,  to  what  precise 
improvements  have  recent  results  been  due  ?  Speaking  chiefly 
of  vesical  fistulse,  I  think  we  may  mention  the  following  as 
amongst  the  chief :  1st,  the  use  of  chloroform,  which  enables 
the  operator  to  proceed  with  much  increased  facility  in  the 
difficult  steps  of  the  dissection ;  2nd,  the  use  of  metal  sutures 
insteadof  silk  ;  3rd,  the  avoidance  of  the  vesical  mucous  mem- 
brane, both  in  the  dissection  and  in  the  application  of  the 
sutures  ;  and,  lastly,  increased  attention  to  keeping  the  bladder 
empty  afterwards.  A  few  years  ago  much  reliance  was  placed 
on  metallic  or  wire  shields,  adjusted  over  the  line  of  union ;  but 
these  are  now  generally  discarded,  and  reliance  placed  on  sutures 
alone. 
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The  following  are  the  steps  of  the  operation  in  a  case  of 
vesico-vaginal  fistula  :  The  patient  should  be  in  her  best  state 
of  health,  and  the  bowels  should  have  been  well  cleared  out. 
Chloroform  having  been  given,  the  woman  is  placed  either  on 
her  side,  with  the  knees  well  drawn  iip,  or  in  the  usual  litho- 
tomy position.  The  parts  being  well  exposed  by  the  duck-bill 
speculum,  and  the  nates  being  held  widely  apart  by  an  assis- 
tant, the  operator  proceeds  to  drag  the  opening  as  low  down  as 
possible,  with  a  view  to  facilitate  the  paring  of  the  edges. 
This  may  be  accomplished  either  by  hooks,  blunt  or  sharp ;  by 
the  use  of  a  metal  suture  ;  or  by  the  introduction  of  a  flexible 
sound  by  the  urethra,  which  is  brought  out  again  through  the 
fistula,  and  then  bent  backwards.  This  latter  plan  furnishes 
the  surgeon  with  a  most  efficient  hook,  and  one  which  cannot 
easily  slip.  In  paring  the  edges,  it  is  necessary  thoroughly  to 
denude  every  part ;  for  if  the  smallest  portion  of  mucous  mem- 
brane be  left,  it  may  prevent  union.  None  of  the  mucous 
membrane  of  the  bladder  must  be  removed.  The  wound  should 
present  a  bevelled  oblique  line,  slanting  from  a  large  vaginal 
opening  to  a  smaller  vesical  one.  The  denudation  being 
complete  and  free,  sutures  are  next  to  be  introduced.  These 
should  be  passed  obliquely  from  at  least  a  third  of  an  inch, 
outside  the  edge  of  the  incision.  They  must  not  include  the 
mucous  membrane  of  the  bladder.  The  tightening  and  tying 
of  wire  sutures  is  easily  accomplished  by  the  fingers.  Care 
must  be  taken  not  to  pull  them  too  tight,  so  as  to  invert  the 
edge  of  the  vaginal  mucous  membrane.  The  instruments  used 
in  these  procedures  consist  of  small  knives,  forceps,  and  needles 
of  various  construction.  Startin's  tubular  needle  for  carrying 
wire  is  in  most  cases  the  best.  Provided  the  precautions 
insisted  on,  as  to  avoidance  of  the  mucous  membrane  of  the 
bladder,  be  observed,  it  does  not  appear  that  there  is  such  great 
difference  in  result  from  wire  or  silk  ligatures  as  was  at  one 
time  supposed.  Still  it  is  certain  that  wire  is  not  more 
irritating  than  silk ;  and  as  it  is  at  least  equally  easy  to  use, 
it  may  be  considered  preferable. 

The  after-treatment  consists  chiefly  in  great  attention  to 
keeping  the  bladder  empty.  A  catheter,  either  the  small  silver 
one  introduced  by  Dr.  M.  Sims,  or  a  common  flexible  one, 
should  be  retained ;  and  it  should  be  a  nurse's  duty  to  see  that 
the  urine  is  constantly  flowing.  The  catheter  should  be  changed 
and  cleaned  twice  daily ;  and  if  at  any  time  the  flow  of  urine 
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stop,  it  should  at  once  be  examined.  The  patient  must  lie  on 
her  side,  with  the  knees  drawn  up,  and  every  attention  must 
be  paid  to  sustaining  her  general  health. 

The  sutures  may  be  left  in  almost  indefinitely ;  and  unless  it 
is  clear  that  the  operation  has  failed,  they  should  certainly  not 
be  removed  till  the  ninth  or  tenth  day.  If  cicatrisation  has 
occurred,  they  will  cause  no  inconvenience  ;  and  their  retention 
a  few  days  longer  than  is  absolutely  necessary  is  a  matter  of  no 
consequence,  whilst  their  premature  removal  is  a  very  grave 
error.  It  is  needless  to  say  that  their  removal  should  be 
effected  with  every  precaution. 

The  nearer  the  fistula  is  to  the  urethra,  the  more  easy  is  the 
operation  in  performance,  but  the  greater  is  the  chance  that  it 
may  fail.  One  difficulty  in  closing  urethral  fistula  arises  frojn 
the  fact  that  the  catheter  almost  necessarily  presses  upon  the 
line  of  union. 

In  cases  in  which  the  fistula  is  very  high  up — or  it  may  be 
even  connects  the  bladder  with  the  cervix  uteri — certain  modi- 
fications in  the  plan  of  operation  will  be  required.  It  may  even 
become  desirable  to  obliterate  the  upper  part  of  the  vagina, 
and  to  connect  the  uterus  with  the  bladder,  thus  allowing 
the  menstrual  fluid  to  pass  per  vesicam,  but  preventing  incon- 
tinence of  urine. 

The  operation  in  cases  of  recto-vaginal  fistula  does  not  differ 
materially  from  that  just  described.  The  paring  of  the  edges 
must  be  practised  in  a  similar  manner,  and  care  must  be  taken 
to  avoid  the  rectal  mucous  membrane.  The  bowels  must  be 
kept  from  acting  for  ten  days  subsequently,  and  it  may  be  well 
also  to  retain  a  catheter  in  the  bladder.  Whether  or  not  the 
sphincter  ani  should  be  divided  will  depend  upon  the  degree  of 
tension  which  is  j^resent  when  the  parts  are  brought  together. 
It  is  not  a  slight  measure,  and  should  not  be  needlessly  resorted 
to.  In  these,  as  in  the  preceding  cases,  the  unencumbered 
suture  of  twisted  wire  is  better  than  any  form  of  compress  or 
button,  and  far  better  than  the  shotted  one.  After  the 
operation  the  vagina  should  be  washed  out  by  injections  of 
tepid  water  daily. 
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XII.  C^SARiAN  Section. 

It  would  be  out  of  place  here  to  consider  any  of  the  questions 
respecting'  the  cases  demanding  this  formidable  operation,  but 
it  is  desirable  to  describe  its  performance.  The  surgeon  must 
provide  himself  with  scalpels,  directors,  and  forceps,  and  should 
have  also  a  large  probang  armed  with  sponge.  The  patient 
should  be  placed  on  her  back,  with  the  shoulders  and  trunk  a 
little  elevated.  The  bladder  should  be  emptied  by  means  of 
the  catheter.  Before  beginning,  a  final  examination  should  be 
made  to  ascertain  whether  the  bones  may  not  be  yielding,  for 
in  osteo-malacia  the  hope  of  natural  delivery  should  never 
be  abandoned  absolutely.  The  incision  through  the  abdominal 
wall  must  be  made  as  in  ovariotomy,  and  should  extend  from 
the  navel  to  within  two  or  three  inches  of  the  pubes.  The 
uterus  having-  been  exposed,  it  should  be  held  forwards  by  side 
pressure  on  the  abdomen,  and  opened  freely  by  an  incision  in 
the  middle  line.  The  incision  should  not  involve  either  the 
fundus  or  the  cervix.  An  assistant  may  now  introduce  a  fore- 
finger of  each  hand  into  the  upper  and  lower  angles  respectively 
of  the  wound,  and  thus  hook  the  organ  forwards.  After 
rupturing  the  membranes,  the  child  is  to  be  seized  by  the  feet 
and  extracted.  The  hand  is  next  to  be  introduced  between 
the  membranes  and  the  anterior  wall,  and  the  placenta  is  to 
be  detached  and  removed.  If  the  placenta  have  been  found 
beneath  the  wound,  it  may  have  been  necessary  to  detach  it 
before  removing  the  child.  At  this  stage,  the  troublesome  part 
of  the  operation,  the  risk  of  hgemorrhage  will  be  encountered. 
To  restrain  bleeding,  the  uterus  should  be  compressed  in  the 
hand,  or  ice  may  be  used,  or  under  urgent  circumstances,  the 
perchloride  of  iron.  Before  closing  the  wound,  the  surgeon 
should  pass  the  sponge-probang  downwards,  through  the 
cervix  into  the  vagina,  to  clear  the  passage.  All  bleeding 
having  ceased,  care  should  be  taken  to  remove  any  coagula  from 
the  uterine  cavity,  the  wound,  and  the  peritoneum.  The  decision 
as  to  the  use  of  sutures  to  the  uterus  or  not,  will  depend  upon 
the  tendency  to  gape  which  may  be  observed.  If  there  is  much 
gaping,  it  will  be  better  to  put  in  a  few  interrupted  sutures — 
Lister's  earbolised  gut  might  have  advantages — and  cut  them 
off  short.  The  wound  in  the  abdominal  waE.  must,  lastly,  be 
closed  completely,  as  after  ovariotomy. 
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The  after-treatment  will  consist  in  tlie  efficient  use  of  ice- 
bladders  to  the  abdomen,  and  the  internal  administration  of 
opium  if  required.  Great  care  should  be  exercised  in  allowing 
the  patient  to  take  food  if  there  is  any  tendency  to  sickness. 
Under  such  circumstances  it  will  be  far  better  to  sustain  her 
strength  by  enemata. 

I  cannot  forbear  the  expression  of  a  hope  that  this  operation 
may  not  become  fashionable  with  obstetricians.  Nothing  is 
more  absurd  than  to  compare  it  with  ovariotomy,  and  to  hope 
that  the  dangers  of  the  one  will  be  reduced  as  have  been 
those  of  the  other.  It  is  a  most  formidable  procedure,  warrant- 
able only  under  the  most  exceptional  circumstances. 


JONATHAN  HUTCHINSON. 


DISEASES  OF  THE  MALE  ORGANS 
OF  GENERATION. 


Failures  m  Development  op  the  Testicle. 

THEEE  are  two  peculiarities  in  tlie  development  of  the 
testicle  whicli  deserve  notice  here,  forasmuch  as  they  are 
related  to  certain  peculiarities  in  the  pathology  of  the  organ. 
First.  Each  testicle  is  formed  from  two  distinct  parts.  The 
&ocZ«/  of  the  gland  is  produced  from  primitive  foetal  structure  in 
front  of,  but  apparently  independent  of,  the  Wolffian  body,  or 
temporary  kidney,  which  lies  along  the  hinder  wall  of  the 
abdomen ;  whereas  the  epididymis  is  evolved  from  the  lower 
part  of  the  Wolfiian  body  itself,  and  from  the  duct  of  that  body, 
the  vas  deferens  being  the  continuation  of  the  Wolffian  duct  of 
the  lower  and  hinder  part  of  the  bladder.*  Reminiscences  of 
this  mode  of  development  are  furnished  by  the  vessels  which 
supply  the  two  parts.  The  spermatic  artery,  derived  from  the 
aorta  a  little  below  the  renal  arteries,  is  distributed  chiefly  to 
the  body  of  the  testicle  ;  and  the  deferential  artery,  from  the 
hypogastric,  is  distributed  to  the  vas  deferens  and  part  of  the 
epididymis,  the  remainder  of  the  epididymis  being  supplied  by 
the  anastomosing  branch  between  the  spermatic  and  the  deferen- 
tial arteries.  The  close  sympathy  also  of  the  epididymis  with 
the  several  parts  of  the  urinaiy  apparatus,  particularly  with  the 
prostatic  part,  evinced  in  the  frequent  excitation  of  inflamma- 
tion in  it  by  irritation  in  the  urethra,  bladder,  or  kidney,  and  the 
manner  in  which  that  inflammation  is  commonly  confined  to  it, 
without  spreading  to  the  body  of  the  testicle,  are  probably,  in 
some  measure,  due  to  the  mode  of  development  of  the  organ. 
The  second  peculiarity  is  the  change  of  position  from  the 


*  Kolliker,  Entwickelungsgesehichte  des  Mmschen  und  der  lidheren  Thiere, 
p.  443. 
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lumbar  region  to  the  scrotum,  which  takes  place  gradually 
during  the  foetal  state,  and  is  usually  accomplished  before 
birth.  The  physiological  purpose  of  this  change  of  position, 
and  the  means  by  which  it  is  effected,  are  not  quite  clear. 
Viewing  it  in  a  pathological  light,  we  feel  that  had  the  testicle 
been  retained  in  the  abdomen,  and  possessed  the  same  sym- 
pathies and  liabilities  to  disease  which  it  now  has,  it  would 
have  proved  a  troublesome  companion  to  the  other  viscera.  At 
the  same  time  it  would  have  been  less  exposed  to  injury,  and 
the  many  maladies  consequent  on  its  passage  through  the 
abdominal  wall  would  have  been  spared.  We  must  not  forget 
that  the  covering  of  peritonEeum_  which  it  acquires  in  its  course 
is  a  considerable  protection  against  injury  and  against  the 
extension  to  it  of  disease  from  the  skin  and  superficial  structures 
of  the  scrotum. 

The  question  of  supernumerary  testicles  may  be  dismissed  with 
the  statement  that  there  is  no  clear  evidence  of  one  having  ever 
been  met  with.  The  claimant  to  this  distinction  has  in  each 
case,  when  it  has  been  submitted  to  dissection  or  to  careful 
examination,  proved  to  be  either  a  cyst  or  a  fatty  or  fibrous 
tumour  in  the  cord  or  in  some  part  of  the  scrotum,  or  a  piece  of 
omentum.* 

Imperfect  development. — In  some  few  instances  there  has 
been  complete  absence  of  one  or  of  both  testicles,  accompanied 
occasionally,  but  not  always,  by  more  or  less  deficiency  of  the 
other  parts  of  the  generative  apparatus.  It  is  remarkable  that 
the  vas  deferens  and  vesicula  seminalis  should  be  present  and 
grow  when  the  testicle  is  absent ;  and  it  is  still  more  remark- 
able that  in  some  cases  of  deficient  testicle,  the  vas  deferens  of 
natural  size,  or  nearly  so,  has  been  traced  into  and  through  the 
inguinal  canal.f 

The  cases  in  which  the  vas  deferens  has  been  found  deficient 

*  Cases  of  supernumerary  testicle  are  recorded  in  the  Lancet,  1865,  pp.  448, 
473,  501.  There  was,  however,  no  proof  beyond  that  of  external  examination 
in  any  of  the  cases. 

t  Case  .and  resume  of  cases  by  Mr.  Paget,  3Ied.  Gazette,  vol.  xxix.  p.  817 ; 
also  Curling,  Diseases  of  the  Testis,  185G,  p.  3.  Ernest  Godard  has  investigated 
the  subject  of  deficiency  of  the  testicle  and  seminal  apparatus  with  greater 
a'<siduity  than  any  other  person.  Recherches  sitr  les  mo)io)xhides  et  les  criipt- 
orchides  chez  I'hommc,  Paris,  1856 ;  Etudes  sur  la  ynonorchidie  et  la  cryptorchidie 
chez  'homvie,  Paris,  1857 ;  Etudes  sur  Vabsence  cmgeniale  du  testiculc,  Pai'is, 
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in  some  part  of  its  course  are  more  numerous.  The  deficiency 
occurs  most  frequently  near  the  testicle,  occasionally  near  the 
bladder,  and  more  rarely  in  its  whole  length.  In  some  of  these 
cases  the  epididymis  has  been  also  absent ;  but  in  others  it  was 
present,  and  was,  like  the  testicle,  as  large  as  usual.  These 
varieties  do  not  admit  of  precise  explanation  in  the  present  state 
of  our  knowledge  of  the  mode  of  development  of  the  organs ;  but 
they  show  that  the  development  and  growth  of  the  several 
parts  of  the  genital  apparatus  may  go  on  independently  of  one 
another,  however  essential  each  may  be  to  the  function  of  the 
others.  Both  testicle  and  vesicula  seminalis  may  be  well 
formed,  and  may  continue  to  be  well  nourished,  though  entirely 
useless,  from  the  want  of  a  vas  deferens  to  connect  the  one 
with  the  other;  so  that  the  plumpness  of  a  testicle  and  its 
descent  into  the  scrotum  are  no  certain  indications  of  the  per- 
formance of  its  function  being  possible.* 

The  independent  growth  and  secretion  of  the  vesiculse  semi- 
nales  explains  the  fact,  that  the  person  in  whom  the  testes  are 
absent  or  wasted  may  possess  virile  power,  though  of  course  he 
will  be  sterile. 

A  man,  aged  forty-four,  whose  scrotum  is  small  and  the  testes  can  scarcely 
be  said  to  exist,  the  vas  deferens  on  either  side  terminating  in  a  small  firniish 
lump,  which  appears  to  be  a  diminutive  epididymis  and  which  is  very  tender, 
tells  me  that  he  has  by  no  means  a  want  of  sexual  propensity  or  power ;  on 
the  contravy,  he  was  very  dissipated  before  marriage,  and  indulged  every  night 
for  the  first  three  years  afterwards ;  but  never  had  children.  To  the  best  of 
his  belief,  the  testes  have  been  in  their  present  condition  from  birth ;  at  least 
he  never  knew  them  to  be  otherwise.  When  he  was  eight  years  old,  disease, 
probably  gonorrhoea,  was  communicated  to  him  by  a  maid-servant,  who  was 
transported  for  seven  years  for  the  oSence.  Whether  this  had  any  effect  upon 
tlie  organs  he  cannot  tell.  lie  has  beard  ana  moustache,  and  presents  no 
indications  of  want  of  virility.  A  man  with  testicles  in  a  similar  condition 
from  birth,  was  lately  a  patient  at  Addenbrooke's  Hospital.  He  stated  that 
his  wife  had  children. t 


1859 ;  Memoires  de  la  Societe  de  Biologie,  1856,  p.  216  ;  1857,  p.  382 ;  1859,  vol.  i. 
p.  311  and  p.  327.  See  also  Royers,  Deft  obliterations  des  votes  spermatiques,  in 
Canstatt's  Jalireshericht,  1858,  vol.  iii.  p.  383. 

*  The  experiments  on  animals  by  Sir  A.  Cooper,  On  the  Testis,  p.  51 ;  Mr. 
Curling,  Diseases  of  the  Testis,  p.  11;  and  M.  Gosselin,  Archives  generates  de 
Medecine,  Sept.  1853,  indicate  that  the  division  of  the  vas  deferens  has  little  or 
no  influence  upon  the  nutrition  of  the  testicle;  and  atrophy  or  removal  of  a 
testicle  is  not  usually  followed  by  wasting  of  the  corresponding  vesicula 
seminalis. 

t  See  case  of  apparently  undeveloped  testes  retained  in  the  groin ;  the 
man's  wife  had  family :  Path.  Trans,  vol.  xix.  p.  288.    M.  Liegeois  {^Med. 
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A  gentleman,  from  whom  both  testicles  had  been  removed,  informed  me 
that  the  operation  had  caused  no  difference  in  his  sexual  inclination  and  power. 
I  should  add,  however,  that  another  patient  similarly  circumstanced  told  me 
that  he  was  impotent  soon  after  the  loss  of  the  organs. 

Retention  of  testicle. — The  descent  of  the  testicle  is  delayed 
till  a  few  months,  or  a  year,  after  birth  in  about  one  infant  in 
five.  It  may  take  place  later.  Sir  A.  Cooper  has  '  many  times 
seen  the  testes  descending  from  thirteen  to  seventeen  years, 
probably  from  new  excitement  at  that  period ;  and  the  descent 
is  in  some  cases  not  accomplished  till  twenty-one.'  Under  these 
circumstances  the  testicle  is  .  liable  to  be  accompanied  or 
followed  by  a  portion  of  intestine,  forming  a  '  congenital 
hernia,'  and  not  unfrequently  the  bowel  is  adherent  to  the 
gland.*  In  about  one  person  in  a  thousand  one  of  the  testicles 
(the  right  or  the  left  in  a  nearly  equal  proportion  of  cases)  is 
permanently  retained  in  the  abdominal  cavity  or  in  the  inguinal 
canal  or  the  groin.  In  a  few  instances  this  happens  with  both 
testicles.  The  cause  of  the  failure  is  probably,  in  most  cases, 
a  deficiency  in  the  force,  whether  it  be  the  contraction  of  the 
fibres  of  the  gubernaculum  or  some  other,  by  which  the  descent 
of  the  gland  is  effected.  Sometimes  there  has  been  an  impedi- 
ment to  the  process,  either  narrowness  of  one  of  the  inguinal 
rings,  or  an  obstacle  in  the  inguinal  canal,  or  adhesions  to 
some  of  the  viscera  or  to  the  abdominal  wall,  consequent  on 
intra-uterine  peritonitis,  or  an  imperfect  development  of  the 

Times  and  Gaz.  1869,  vol.  ii.  p.  247)  has  made  many  observations,  and 
believes  that  all  healthy  persons,  even  octogenarians,  carry  in  their  semen  the 
material  elements  of  fecundation.  Chronic  diseases,  as  phthisis,  are  attended 
with  a  diminution  of  spermatozoa.  Cryptorchids,  however,  are  sterile,  although 
their  stature,  physical  powers,  and  moral  faculties  may  be  developed,  as  in 
other  men.  The  same  author  {Med.  Times  and  Gaz.  Nov.  G,  18G9)  gives  two 
observations  of  imperfect  development  of  the  testes  from  Curling  and  Laborde, 
in  both  of  which  spermatozoa  were  absent,  and  states  that  he  has  examined 
the  seminal  fluid  of  six  persons  who  presented  an  atrophy  of  one  of  the  testicles, 
and  found  a  diminution  of  spermatozoa,  as  well  as  of  the  virile  faculties 
in  each. 

*  That  hernia  is  not  always  an  attendant  on  late  descent  of  the  testicle  is 
proved  by  Malgaigne's  case  of  a  boy  aged  thirteen,  whose  left  testicle  suddenly 
descended  into  the  groin  in  consequence  of  a  fall,  and  was  not  followed  by 
rupture  {Atiat.  chirurg.  vol.  ii.  p.  266).  I  was  lately  consulted,  for  inflam- 
mation of  the  bladder,  by  a  patient  aged  sixty,  both  of  whose  testicles  were 
retained  and  did  not  pass  the  external  ring  till  he  was  forty.  The  protrusion 
was  regarded  as  rupture,  and  its  further  progress  prevented  by  a  double  truss. 
He  married  a  woman  older  than  himself  when  he  was  thirty,  but  never  effected 
iin  entrance,  because  the  emissions  took  place  too  soon. 


IMPEEFECT  DESCENT  OF  TESTICLE.  75 


'  mesorcliium.'  Shortness  of  the  vas  deferens  or  other  vessels 
may  also  be  mentioned  among  the  causes  of  failure  of  descent 
of  the  testicle  ;  though  in  several  instances  they  have  been 
shown  by  dissection  to  be  tortuously  disposed.* 

The  condition  of  the  imperfectly  descended  testicle  has  been  a 
matter  of  anxious  inquiry.  It  has,  in  a  few  instances,  been 
found  of  full  size ;  t  but  as  a  general  rule,  it  is  imperfectly 
formed,  or  smaller  than  natural,  its  glandular  tissue  retaining 
the  immature  characters  of  the  infantile  organ ;  or  it  may  be 
atrophied,  in  a  state  of  fibrous  or  fatty  degeneration,  and  pre- 
senting scarcely  any  trace  of  glandtilar  structure.  J  This  may 
be  in  consequence  of  the  position  being  less  favourable  than  the 
scrotum  is  to  its  nutrition.  §  Whether  that  be  the  cause  or  not, 
the  relation  between  imperfection  of  development  and  incomplete 
passage  to  the  scrotum  is  frequently  to  be  observed.  Although, 
therefore,  it  is  quite  possible,  in  any  case,  that  the  retained 
testicle  may  perform  its  functions,  yet  there  must  always  be 
great  suspicion  of  its  inefficiency.  Where  the  other  testicle 
has  descended  and  is  natural,  this  is  of  little  consequence,  one 
testicle  being  quite  sufficient  for  generative  purposes ;  hwt 
where  both  testicles  are  retained,  the  virility  must  be  a  matter 
of  anxiety  and  much  uncertainty.  Proofs,  however,  are  not 
wanting  that  impotence  is  no  necessary  result  of  this  condition.  || 

*  In  each  of  three  specimens  of  undescended  testes  in  Guy's  Museum,  a  • 
peritoneal  pouch  occupies  and  projects  a  little  beyond  the  inguinal  canal,  and 
there  appears  nothing-  in  the  canal  to  prevent  the  descent.    The  cause  of  its 
failure  is  not  apparent  in  any  of  the  cases.   The  testicle  in  each  is  rather  small. 

t  Cloquet,  Sur  les  Hernies  ahd.  Cooper,  On  the  Testis  ;  in  this  patient,  who 
committed  suicide,  the  gland  was  nearly  of  the  natural  size. 

X  Brit.  Med.  Journal,  1859,  p.  110 ;  report  of  discussion  at  Med.-Chir.  Soc. 
Curling,  p.  27;  and  Brit,  and  For.  Med.-Chir.  Rev.  April  1864. 

§  This  view  is  supported  by  the  instances  in  which  the  testicle  has  been 
retained  in  the  abdomen  by  adhesions,  and  yet  has  been  stimted  in  its  de- 
velopment or  growth ;  Trans,  of  Path.  Soc.  vol.  viii.  p.  265 ;  also  by  the  case 
of  a  Parisian  mentioned  in  Med.  Times  and  Gaz.  vol.  xviii.  p.  67,  whose  right 
testicle  was  suddenly  and  violently  drawn  up  into  the  inguinal  canal  during 
masturbation  when  he  was  young,  and  never  reappeared.  The  body  of  the 
testicle  was  found  much  atrophied,  soft  and  pulpy,  and  but  one-fifth  of  the  size 
of  its  fellow. 

II  Hunter's  Works,  by  Palmer,  vol.  iv.  p.  18;  Curling,  p.  26;  Brit.  Med. 
Joimi.  1859,  p.  110 ;  Poland,  Guy^s  Hasp.  Reports,  2nd  series,  vol.  i.  p.  162. 
Mr.  Coulson  stated  at  the  Med.-Chir.  Soc.  Jan.  11,  1859,  that  he  was  'con- 
sulted in  a  case  in  which  neither  testicle  had  descended  into  the  scrotum,  one 
being  in  the  inguinal  canal,  and  the  other  in  the  abdomen.  This  gentleman 
married  and  was  able  to  perform  his  marital  duties.' 
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Some  opinion  may  be  formed  by  the  presence  or  absence  of 
those  external  indications  and  those  propensities  which  are 
usual  attendants  upon  virility.  These,  however,  are  not  quite 
to  be  relied  on  as  evidence  of  the  power  of  impregnating  the 
female ;  for  in  some  cases  of  the  kind  there  has  been  virility 
and  seminal  emissions  during  connection  and  at  other  times, 
although  there  were  no  spermatozoa  in  the  fluid  and  no  power 
of  impregnation.* 

Diseases  of  retained  testicle. — The  recorded  instances  of  disease 
in  the  testicle  when  retained  -in  the  abdomen  are  few.  In  a 
case  related  by  Dr.  G.  Johnson,t  it  was  the  seat  of  malignant 
disease.  When  in  the  inguinal  canal  it  is  as  liable  to  inflam- 
mation from  gonorrhoea  as  when  it  is  in  the  scrotum  ;  and  the 
pain  is  more  severe,  in  conseqiieuce  of  the  confined  position  of 
the  gland,  and  the  pressure  of  the  abdominal  muscles  upon  it. 
In  this  situation  it  has  been  the  seat  of  malignant  disease  ;  X 
and  it  also  sometimes  sufiers  from  the  pressure  of  the  muscles, 
especially  about  the  time  of  puberty,  or  from  being  displaced 
by  a  sudden  strain,  and  forced  into  a  narrow  part  of  the  canal. 
In  some  instances  of  this  last  kind  such  repeated  attacks  of 
inflammation  ensued  as  to  necessitate  the  removal  of  the  gland.  § 
The  symptoms,  under  these  circumstances,  have  been  so  violent 

*  Med.  Times  and  Gaz.  vol.  xx.  p.  101 ;  Trans  of  Path.  Soc.  vol.  xi.  160. 

Godard,  Etudes  sur  Vahsence  congeniale  du  testimle.,  entertains  the  view  that  a 
testicle  which  is  arrested  in  its  passage  to  the  scrotum  never  secretes  sperma- 
tozoa or  fluid  capable  of  impregnating-  the  female.  In  a  paper  on  sterility  in 
man,  with  cases,  read  before  the  Med.-Chir.  Soc.  June  23,  1863,  Mr.  Curling 
observes  that  '  spermatozoa  have  not  been  discovered  after  death  in  the 
spermatic  rings  of  a  detained  testicle  in  any  one  instance  that  he  knows  of.' 
See  Path.  Trans,  vol.  xii.  p.  143.  Cryptorchids  may  be,  and  sometimes  are, 
virile ;  but  the  facts  which  he  has  collected  indicate  that  they  are  sterile ;  and 
he  is  inclined  to  call  in  question  the  claims  to  paternity  which  have  been 
advanced  in  some  of  these  cases.  He  speaks  also  of  the  effects  of  gonorrhceal 
epididymitis,  tubercular  deposits  in  the  epididymis,  and  stricture  of  the  urethra 
in  causing  sterility.  See  also  Brit,  and  For.  Med.-Chir,  Revieiv,  April  1864. 
t  Med.-Chir.  Trans,  vol.  xlii.  p.  15. 

X  Mr.  Arnott  gives  a  case  of  this  in  Med.-Chir.  Trans,  vol.  xxx.  p.  9,  and 
quotes  others.  Virchow,  Die  krankhaften  Geschwidste,  remarks  that  the 
frequency  of  malignant  disease  in  the  testicle  retained  in  this  situation  is 
due  partly  to  the  injuries  to  which  it  is  subjected  by  the  contractions  of  the 
abdominal  muscles,  and  partly  to  predisposition  associated  with  its  imperfect 
development.  See  also  Med.  Times  and  Gaz.  Feb.  15,  1808,  p.  176 ;  St.  Geor<je''s 
Hosjyital  Reports,  vol.  ii. 

§  Dublin  Journal  of  Medical  Science^  vol.  xxvi.  p.  257 ;  Medical  Tiines  and 
Gazette,  vol.  xix.  p.  379. 
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as  to  be  mistaken  for  hernia,*  and  liave  even  led  to  an  opera- 
tion upon  tlie  tumour,  t  A  correct  diagnosis  in  such  a  case 
must  be  difficult,  sometimes  impossible.  The  surgeon  must  be 
guided  by  the  general  symptoms.  If,  after  the  employment  of 
the  ordinary  remedies,  they  continue  to  indicate  strangulation 
of  intestine,  he  should  not  hesitate  to  cut  down  upon  the  swell- 
ing, and  ascertain  the  real  nature  of  its  contents.  A  testicle 
retained  behind  the  abdominal  ring  in  the  inguinal  canal,  and 
inflamed,  may  be  mistaken  for  bubo,  the  accompanying  blush 
in  the  skin  suggesting  that  suppuration  has  taken  place. 
Ricord  was  nearly  deceived  by  a  case  of  the  sort.  J  Sir  A. 
Cooper  observes,  '  it  often  happens  that  when  a  testis  remains 
in  the  inguinal  canal,  there  are  severe  spasms  of  the  cremaster 
or  muscles  of  that  canal,  accompanied  with  violent  pain,  and 
only  relieved  by  the  hot  bath  and  by  fomentation.' 

In  a  few  cases  the  testicle  retained  in  the  inguinal  canal  has 
been  the  subject  of  hydrocele,  constituting  what  has  been  called 
by  Mr.  Curling  an  inguinal  hydrocele.  The  diagnosis  in  such 
a  case  would  be  based  upon  the  transparency  of  the  swelling, 
and  the  absence  of  the  testicle  from  its  normal  position ;  and  the 
treatment,  whether  palliative  or  radical,  must  be  determined  by 
the  circumstances.  Unless  it  were  a  source  of  much  incon- 
venience, non-interference  would  be  the  most  judicious  course. § 

Complication  with  hernia. — Retained  testicle  is  sometimes 
complicated  with  hernia,  which  may  pass  beyond  the  testicle 
through  the  inguinal  canal,  and  being  unable  to  descend  into 
the  imperfectly-developed  scrotum,  may  rise  towards  the  ilium. 
The  hernia  is  contained  in  the  same  peritoneal  pouch  as  the 
testicle  ;  and  the  complication  may  be  embarrassing,  from  the 
testicle  being  unable  to  bear  the  pressure  of  the  truss  requisite  to 
prevent  the  descent  of  the  hernia.  In  the  case  of  a  lad,  aged 
nineteen,  the  suffering  from  the  compression  of  the  gland  was 
so  severe  that  Mr.  Solly  removed  the  organ.  || 

*  Richter,  in  Lawrence  Oti  Hernia,  5th  edit.  p.  571 ;  Pott's  Treatise  on 
JRiiptia-es,  p.  352. 

t  Deliasianne,  Revue  medicate,  1840. 
X  P)-ov.  Med.  Journal,  vol.  vi.  p.  264. 

§  In  Trans,  of  Path.  Society,  vol.  ix.  p.  .316,  is  the  dissection  of  a  large 
hydrocele  in  the  right  groin,  the  testicle  being  undeveloped  and  detained  in  tlie 
inguinal  canal.  Dr.  Gherini  (Annali  Universali  di  Med.  vol.  clix.  p.  118,  and 
Brit,  and  For.  Med.  Rev.  vol.  xxi.  p.  268)  relates  two  cases.  Fatal  peritonitis 
followed  the  opening  of  one ;  the  other  was  cured. 

1]  Curling,  On  Diseases  of  the  Testis,  p.  41.    The  removal  of  a  retained 
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If  a  portion  of  bowel  accompanies  the  testicle,  it  should  be 
replaced,  the  testicle  being  left  in  the  scrotum,  and  a  truss 
applied  between  the  two.  Should  uhe  bowel,  however,  be  ad- 
herent to  the  testicle,  so  that  either  the  latter  must  be  kept 
in  the  abdomen  or  the  patient  remain  the  subject  of  hernia, 
the  former  alternative  is  to  be  preferred,  and  the  descent  of  both 
testicle  and  hernia  must  be  prevented  by  a  truss.  It  has  now 
and  then  happened  that  a  portion  of  bowel  has  descended  into 
the  scrotum,  instead  of  the  testicle.  In  such  a  case,  if  it  be  an 
infant,  I  think  it  better  to  lea^ve  the  case  alone  for  a  time,  in 
the  hope  that  the  testicle  may  descend,  and  that  it  may  be 
possible  to  return  and  retain  the  hernia  by  a  truss,  while  the 
testicle  remains  in  the  scrotum.  Should,  however,  the  testicle 
not  descend,  the  hernia  must  be  treated  by  a  truss,  and  both  it 
and  the  testicle  be  kept  in  the  abdomen. 

"We  know  no  means  of  determining  or  accelerating  the  de- 
scent of  the  testicle.  Attempts  have  been  made  by  operation  to 
withdraw  the  gland  from  the  inguinal  canal  and  place  it  in  the 
scrotum  ;  but  they  have  not  succeeded  sufficiently  to  encourage 
the  surgeon  to  incur  the  risk  of  opening  the  cavities  of  the  tunica 
vaginalis  and  the  peritonaeum,  as  well  as  the  other  dangers 
incidental  to  the  operation. 

Passage  of  the  testicle  into  the  perinceum. — In  a  few  instances 
the  testicle  has  passed  beyond  its  proper  bounds,  and  has  become 

testicle  is  an  operation  not  unattended  with  danger,  forasmuch  as  the  sac  of 
the  tunica  vaginalis  usually,  though  not  always,  communicates  freely  with  the 
cavity  of  the  peritonreum.  In  a  case  of  neuralgic  testicle,  retained  in  the 
lower  part  of  the  inguinal  canal,  and  removed  by  Prof,  van  Buren  {Ajner.  Med. 
Times,  March  16,  1801),  the  tunica  vaginalis  was  closed  at  the  internal  ring, 
and  did  not  extend  into  the  scrotum. 

I  would  remark,  as  a  matter  of  some  practical  importance,  that  when  hernia 
occurs  with  retained  testicle,  and  indeed  in  other  cases  of  conu'enital  hernia, 
the  stricture,  if  strangulation  takes  place,  is  usually  in  the  neck  of  the  sac ; 
and  it  may  be  at  some  distance  behind  the  internal  ring,  a  pouch  being  formed 
between  the  peritonreum  and  the  fascia  transversali.s,  in  which  some  of  the 
hernia  is  contained.  I  have  met  with  two  examples  of  this.  In  each  the 
external  abdominal  ring  was  tight  and  constricted  the  hernia ;  and  we  might 
have  supposed  this  was  the  real  stricture,  had  not  the  finger  discovered  that 
the  bowel  above  was  not  free,  but  tightly  strangulated  more  than  an  inch 
above  the  internal  ring. 

In  a  young  man,  who.se  testicle  had  descended  only  just  below  the  external 
ring,  hernia  suddenly  took  place  and  was  strangulated.  The  bowel,  instead  of 
passing  downwards  into  the  scrotum,  ascended  upon  the  oblique  muscle  nearly 
to  the  spine  of  the  ilium.  By  drawing  it  forcibly  downwai'ds,  and  then 
manipulating  above  the  ring,  I  succeeded  in  replacing  it. 
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lodged  in  a  pouch  in  the  perinaeum.  In  this  situation  it  is  a 
source  of  much  inconvenience,  being  liable  to  be  bruised  in 
sitting  or  riding,  so  that  it  is  necessary  to  use  mechanical 
means  for  retaining  it  in  the  scrotum. 

A  patient  with  gonorrhoea  complained  of  a  painful  swelling  in  the  perinseum  ; 
M.  Eicord,  supposing  it  to  be  a  perineal  abscess,  was  about  to  open  it,  but 
discovered  it  was  the  testicle.  He  met  with  another  instance  of  the 
same  kind.* 

Whether,  in  these  cases,  the  testicle  traverses  the  scrotum 
on  its  way  to  the  perinseum,  or  passes  from  the  external  inguinal 
ring  directly  backwards,  between  the  thigh  and  the  scrotum, 
instead  of  downwards  and  inwards  to  the  scrotum,  is  not  easy 
to  determine. 

I  was  lately  consulted  by  a  gentleman,  in  whom  the  right  testicle,  of  smaller 
size  than  the  left,  lay  in  the  track  just  mentioned ;  that  is  to  say,  it  was  in  the 
cleft  between  the  scrotum  and  the  thigh,  having  never  entered  the  former,  and 
the  cord  ran  up  from  it  straight  to  the  external  ring.  He  was  not  accustomed 
to  ride  on  horseback,  and  did  not  suffer  much  inconvenience  from  the  mal- 
position. 

Passage  of  the  testicle  through  the  crural  ring. — Three  cases  of 
this  are  given  by  Mr.  Curling  :  the  testicle  either  making  its 
exit  through  the  saphenous  opening  and  mounting  upon  the 
abdomen  like  a  crural  hernia,  or  lodging  behind  the  fascia  in 
the  upper  and  inner  part  of  the  thigh. 

Persistence  of  the  canal  between  the  ttmica  vaginalis  and  peri- 
tonaeum.— This  canal  usually  closes  in  its  whole  length  soon  after 
the  testicle  has  reached  the  scrotum.  Often,  however,  the  pro- 
cess is  delayed  for  a  variable  time  after  birth,  in  consequence, 
perhaps,  of  a  hernia  descending  with  the  testicle  ;  or  the  canal 


*  Prov.  Med.  Journ.  vol.  vi.  p.  264.  In  the  Brit.  Med.  Journ.  1858,  p.  549, 
is  the  account  of  a  case  in  which  the  testicle  was  thought  to  have  been 
dislocated  into  the  perineeum  by  a  blow  upon  the  pommel  of  a  saddle.  The 
gland  remained  in  its  abnormal  position,  an  inch  in  front  of  the  anus.  An 
operation  was  attempted  by  Mr.  Partridge,  for  the  purpose  of  replacing  the 
testicle  in  its  position.  This  being  unsuccessful,  the  organ  was  removed.  It  is 
not  improbable  that  this  testicle  had  descended  into  the  perinseum  in  infancy, 
but  was  not  a  source  of  annoyance  till  the  injury  upon  the  saddle.  Dr.  Zeis 
{Archiv  fur  clinische  Chirurgie,  vol.  ii.  p.  81)  was  about  to  operate  on  a  lad, 
aged  fifteen,  for  stone  in  the  bladder,  when  he  found  the  left  testicle  in  the 
perinseum  in  the  way  of  his  intended  incision,  and  he  accordingly  made  the 
incision  on  the  other  side ;  the  left  side  of  the  scrotum  was  very  small.  He 
quotes  other  cases  of  abnormal  descent  of  the  testicle  into  the  perinseum  and 
crural  region. 
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may  be  maintained  by  fluid  secreted  in  the  tunica  vaginalis  or 
in  the  peritonseum  (it  is  not  easy  to  tell  which),  and  passing  to 
and  fro.  In  either  case  a  remedy  is  to  be  found  in  a  truss  or 
pad  applied  upon  the  groin.  Sometimes  the  closure  is  only 
partial,  and  spaces  remain  which  may  become  distended  with 
fluid,  forming  hydrocele  of  the  cord ;  or  a  narrow  channel  may 
remain  in  the  whole  length,  from  the  testicle  to  the  abdomen, 
for  years  or  for  life.  All  sui'geons  of  much  experience  will  be 
able  to  confirm  the  following  observation  by  Sir  A.  Cooper : 
'  The  opening  of  the  tunica  vaginalis,  in  some  instances,  remains 
small  until  the  adult  age,  and  it  then  becomes  suddenly  dilated 
by  a  protrusion  of  intestine,  producing  hernia  congenita  ;  and 
when  the  surgeon  in  the  operation  discovers  its  nature,  the 
patient  assures  him  that  he  never  had  a  hernia  until  a  few  days 
before.* 

Im])erfect  subsequent  development. — Even  though  the  descent 
of  the  testicles  may  take  place  properly,  their  subsequent 
development  and  growth  may  fail.f 

In  a  sing-le  man,  aged  thirty,  who  died  in  Addenbrooke's  Hospital  of 
phthisis,  I  found  the  testicles  no  larger  than  horse-beans.  They  presented  no 
trace  of  disease,  were  soft  and  even  on  the  surface,  with  the  usual  lobular 
divisions  in  their  interior ;  but  instead  of  the  ordinary  glandular  structure, 
there  was  a  reddish  gi-anular  substance  in  which  I  could  discover  no  tubules. 
The  epididymes  were  also  small ;  the  vasa  deferentia  were  of  their  natural 
size  ;  the  vesiculte  seminales  about  half  as  large  as  usual ;  the  prostate  and 
bladder  healthy ;  the  penis  of  natural  size ;  hair  on  the  pubes,  a  beard  and 
proper  muscular  development. 

Inversion. — Now  and  then  there  is  inversion  of  the  part ;  the 
vas  deferens  and  the  epididymis  presenting  in  front,  and  the 
body  of  the  testicle  being  behind ;  and  this  may  lead  to  diffi- 


*  This  subject  is  more  fully  discussed  in  the  essay  on  Hernia,  in  Vol.  IV. 

t  Mr.  Curling  showed  at  the  Pathological  Society  the  undeveloped  testes 
from  a  remarkably  tall  men,  who  had  been  through  life  almost  hairless  as 
regards  the  pubes,  chin,  and  whiskers.  Both  testes  were  quite  undeveloped, 
and  though  normal  in  structure,  had  not  advanced  beyond  the  state  of  early 
childhood.  The  man  had  never  shown  signs  of  any  virility.  He  had  not  been 
deficient  in  intellect;  Med.  Times  and  Gaz.  vol.  xx.  p.  7(5;  Trans,  of  Path. 
Soc.  vol,  xi.  p.  157.  Several  instances  have  been  recorded  where  the  testes 
and  other  parts  of  the  genital  apparatus  had  not  attained  their  proper  develop- 
ment and  position  in  idiots  and  others  of  feeble  mind.  This,  howevei-,  is  not 
always,  or  even  usually,  the  case.  Indeed,  we  know  that  the  organs  are 
commonly  well  formed ;  and  the  sexual  propensities,  uncontrolled  by  the  moral 
faculties,  are  a  source  of  much  trouble  in  the  management  of  these  persons. 


HTDEOCELE. 


81 


eulty  of  diagnosis  when  there  is  disease.  The  other  day,  ex- 
amining a  case  of  epididymitis,  I  was  puzzled  at  finding  the 
firm  swelling  in  front  and  the  soft  part  behind  ;  soon,  however, 
I  discovered  that  the  vas  deferens  descended  along  the  fore- 
part of  the  cord,  aud  that  the  epididymis  lay  in  front.  On 
the  opposite  side  the  parts  were  disposed  as  usual.  The  same 
inversion  has  been  noticed  occasionally  in  hydrocele  (see  follow- 
ing page). 

Htdeocelb. 

Of  all  diseases  hydrocele  of  the  tunica  vaginalis  testis  is  one 
of  the  most  simple  in  its  nature  and  the  most  easy  of  diagnosis 
and  treatment.  It  consists  merely  in  a  preternatural  accumula- 
tion of  the  fluid  which  naturally  moistens  the  internal  surface  of 
the  tunic.  It  is  not  of  dropsical  nature,  and  is  not  a  usual  atten- 
dant on  dropsy  ;  but  is  a  purely  local  affection,  the  result  of  some 
change  in  the  membrane,  whereby  the  proper  balance  between 
secretion  and  absorption  is  lost.  That  change  is  probably  of  au 
inflammatory  nature,  or  of  the  kind  which  some  pathologists  call 
irritation — that  is,  a  condition  akin  to  inflammation  and  easily 
passing  into  it.  At  any  rate,  it  is  often  traceable  to  a  blow  or 
some  caxise  likely  to  induce  inflammation.  Associated  with  the 
fluid  we  often  find  some  of  the  ordinary  products  of  inflamma- 
tion, and  it  usually  contains  a  larger  proportion  of  the  albuminous 
and  saline  constituents  of  the  blood  than  are  present  in  ordinary 
dropsical  effusions.  Sometimes  fibrine  is  present,  as  indicated 
by  spontaneous  coagulation  ;  or  coagulation  may  be  excited  by 
the  addition  of  a  small  quantity  of  the  fibrine  or  red  corpuscles 
of  the  blood.*  Its  specific  gravity  is  about  1025 ;  it  contains 
rather  less  animal  matter  than  serum,  though  more  than  the 
fluid  of  ascites  or  hydrothorax  ;t  and  there  are  sometimes  blood- 
globules  in  various  conditions,  flakes  of  lymph,  and,  in  elderly 
persons,  fatty  matters  or  particles  of  cholesterine  floating  in  it. 
l>(ow  and  then  it  is  like  milk ;%  on  the  whole,  however,  it  is  not 


*  Buchanan,  in  Proceedinf/s  of  Phil.  Soc.  of  Glafiffn^v,  184-5,  Feb.  ;  Schmidt, 
in  Reichert  %md  Du-Bois  Archiv,  1861,  p.  555  ;  and  Virchow,  Die  krankhuften 
Geschividste,  p.  157.    See  also  Natural  History  Revieiu,  April  1864,  p.  160. 

t  Marcet  and  Bostock,  in  Med.-Chirurq.  Trans,  vol.  ii.  p.  -374,  and  vol.  iv. 
p.  7.3.    Simon's  Animal  Chemistry,  by  Day,  vol.  ii.  p.  495. 

J  In  a  case  of  this  kind  reported  in  Path.  Tram.  vol.  xvi.  p.  184,  the  millcy 
appearance  was  due  to  the  presence  of  fatty  matter,  which  had  probably  been 
secreted  from  the  tunica  vaginalis. 

VOL.  V.  G 
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very  variable  in  its  appearance  or  character.  The  quantity 
varies  ;  usually  it  is  under  a  pint,  but  sometimes  amounts  to 
several  quarts.  The  hydrocele  of  Gibbon  the  historian  is  still, 
I  believe,  without  a  rival  in  this  respect,  the  quantity  removed 
by  Mr.  Cline  in  that  case  being  six  quarts. 

There  is  commonly  little  change  beyond  the  distension  of  the 
tunic  caused  by  accumulation  of  the  fluid.  There  is  no  vascu- 
larity, nor  much  thickening  either  of  the  sac  or  of  the  tissues 
external  to  it.  Even  the  cremaster  muscle  undergoes  little 
change  ;  sometimes  its  fibres  are  rather  coarse,  moi-e  frequently 
they  are  thin  and  pale.  The  swelling  has  much  the  form  which 
the  tunic  assumes  when  it  is  artificially  stretched,  after  death, 
by  the  inflation  of  air,  or  the  injection  of  fluid  into  it ;  that  is, 
it  is  pyriform,  with  the  large  end  downwards,  and  there  is  often 
a  transverse  constriction  near  the  upper  end.  This  constriction, 
which  is  also  due  to  the  shape  of  the  tunic,  as  may  be  proved 
by  blowing  air  into  it,  has  often  led  to  the  supposition  that 
there  were  two  distinct  sacs,  or  that  there  was  a  hernia  in 
addition  to  the  hydrocele.* 

The  position  of  the  testicle,  with  regard  to  the  tunic,  regulates 
its  position  in  the  hydrocele  :  it  is  accordingly  found  at  the 
lower  and  hinder  part.  The  exceptions  to  this  are  few,  and  are 
commonly  due  to  some  change  having  taken  place  in  the  timic, 
some  unequal  thickening  of  it  coats,  or  adhesion  of  its  surfaces, 
whereby  the  shape  of  its  cavity  is  altered.  Or  there  may  have 
been  congenital  inversion  of  the  organ,  the  epididymis  present- 
ing in  front ;  in  which  case  the  testicle  will  be  at  the  lower  and 
fore  part  of  the  hydrocele. t  Sometimes  the  testicle  is  in  front, 
and  we  cannot  quite  account  for  the  anomaly.  As  these 
varieties  occasionally  occur,  the  position  of  the  testicle  should 
in  each  be  ascertained,  if  possible,  before  puncturing  the  hydro- 
cele. For  want  of  this  precaution,  I  have,  more  than  once, 
known  the  testicle  pierced  by  the  trocar,  which  was  then  either 


*  Sir  B.  Brodie  {Med.  Oaz.  vol.  xiii.  p.  91)  relates  a  case  in  which  this 
'  hour-glass  contraction '  increased  so  as  to  divide  completely  into  two  ciiambers 
a  hydrocele  which  had  been  originally  single. 

t  In  a  patient,  aged  thirty-six,  who  died  of  phthisis,  I  found  a  hydrocele  on 
the  riglit  side,  of  about  the  size  of  a  pear.  The  part  was  turned  round,  so 
that  the  testicle  with  the  epididymis  and  vas  deferens  presented  in  I'rout.  The 
walls  of  the  hydrocele  were  thick  and  opaque,  with  straw-cohuired  calcareous 
plates  and  ridges  upon  its  inner  surface  and  in  its  substance.  The  body  of  the 
testicle  was  quite  flattened,  but  of  its  usual  size. 
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withdrawn  or  pushed  on  through  the  testicle  into  the  hydro- 
cele. 'No  ill  effect,  beyond  ecchymosis  and  slight  inflammation, 
followed  in  these  cases ;  but  severe  inflammation  has  followed 
this  mistake  in  other  instances.  In  children  the  testicle  is 
said  to  occupy  a  lower  relative  position  in  hydrocele  than  in 
adults. 

Condition  of  testicle. — Usually  the  testicle  is  sound,  retains  its 
natural  size,  is  placed  vertically,  and  projects  into  the  cavity, 
so  that  it  cannot  be  distinguished  by  manipulation,  unless  the 
walls  of  the  sac  are  flaccid.  The  sensations  of  the  patient,  when 
it  is  touched,  are  some  guide  to  its  position,  but  must  not  be 
relied  on.  Sometimes  it  becomes  flattened  and  spread  out  by 
the  pressure  of  the  fluid,  and  by  the  stretching  to  which  it  is 
subjected  in  common  with  the  rest  of  the  walls  of  the  sac.  The 
epididymis  is  then  elongated^  and  the  pouch  which  naturally 
exists  between  the  testicle  and  the  epididymis,  is  obliterated. 
Sometimes,  on  the  contrary,  the  testicle  becomes  separated 
from  the  hinder  wall  of  the  sac  by  an  increase  of  the  pouch  just 
mentioned.    This  pouch,  which  projects  Fis.  323.* 

towards  the  inner  side  of  the  testicle,  may 
be  so  enlarged  as  to  form  a  second  saCy  com- 
mtmicating  with  the  larger  sac  by  a  neck, 
bounded  in  front  by  the  testicle,  and  be- 
hind by  the  epididymis.  Or  the  testicle 
may  be  projected  into,  even  across  the 
hydrocelic  cavity,  and,  together  with  the 
structure  connecting  it  with  the  epididymis^ 
may  form  a  septum  dividing  the  sac,  more 
or  less  completely,  into  two  compartments. 
When  this  occurs,  an  alteration  usually 
takes  place  in  the  axis  of  the  testicle,  so 
that  it  lies  transversely,  and  the  septum  is 
also  transverse. 

Other  varieties  occur  in  hydrocele.    The   Hydrocele  with  pouch-like 

•       XI,      1  projections  (h.  h,  h,)  ot 

sac  may  yield  unequally,  causing  the  shape      the  tunica  vaginalis;  a, 
to  be  more  elongated  or  more  spherical  testicle, 
than  usual ;  or  circumscribed  portions  of  the  sac,  yielding  in 
a  greater  degree  than  the  rest,  may  give  rise  to  pouch-like 
dilatations,  forming  '  bilocular  '  or  '  multilocular '  hydrocele. 


*  This,  and, all  the  other  drawings  in  this  essay,  are  taken  from  specimens  in 
the  Pathological  Museum  of  the  University  of  Cambridge. 
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Not  long  ago  I  dissected  a  hydrocele,  which,  was  covered  all 
over  with  small  pouches,  communicating  with  the  interior  by 
narrow  necks.  Small  cysts  may  be  developed  in  the  wall  of 
the  sac* 

Usually  the  wall  of  the  sac  remains  thin  and  transparent  for 
along  period,  even  though  it  is  subjected  to  repeated  tappings. 
Sometimes,  however,  especially  if  there  have  been  an  injur}^ 
or  efPusion  of  blood  into  it  from  any  cause,  the  tunica  vaginalis 
becomes  thick,  opaque,  and  dense,  even  to  cartilaginous  consis- 
tence ;  and  it  may  be  the  seat  of  earthy  deposit.  This  may  be 
Tmiform  ;  or  the  interior  of  the  tunic  may  be  rendered  uneven  or 
knotty  by  projecting  masses  or  lines  and  bands  of  lymph.  Under 
such  circumstances,  the  testicle  becomes  flattened,  and  perhaps 
wasted  by  the  pressure  of  the  contracting  lymph  upon  it.  The 
structure  of  the  testicle  is  rarely  injured  or  atrophied  except  in 
old  hydroceles,  where  the  tunic  has  become  thickened  or  coated 
with  lymph,  and  the  fecundatory  properties  of  its  secretion 
appear  not  to  be  materially  interfered  with.t  The  efPusion  of 
lymph  into  the  cavity  may  also  lead  to  obliteration  of  parts 
of  it,  causing  alterations  in  its  shape,  or  adhesions  between 
its  surfaces  at  certain  points,  and  to  the  formation  of  septa, 
dividing  the  sac  into  two  or  more  com- 
partments. These  changes  are  probably, 
in  most  instances,  consequent  on  the  injec- 
tion of  irritating  fluids  into  the  cavity  for 
the  purpose  of  effecting  a  cure,  which  has 
only  partially  succeeded. 

Tubular  prolongation  to  abdomen. — The 
occasional  persistence  of  a  tubular  commu- 
nication between  the  cavities  of  the  tunica 
vaginalis  and  the  peritonseum,  constituting 
what  has  been  called  '  congenital  hydrocele,' 
should  also  be  borne  in  mind,  and  caxe 
should  be  taken  in  each  case  to  ascertain 
whether  it  be  so  before  injecting  irritating 
Ilydroec-le  with  adhesions   fl^^i^ls  into  the  sac.    Especially  should  this 

ol  tunica  vaginalis.  •       i  -i  t 

be  done  in  children ;  and  where  there  is 
hydrocele  on  both  sides,  in  them,  the  suspicion  of  such  a  com- 
munication should  always  be  entertained.    An  examination  of 


*  Museum  of  College  of  Surgeons,  2327. 

t  Med.  Times  and  Gaztfte,  Nov,  6,  18G9,  p.  542. 
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the  cord,  and  pressure  upon  the  hydrocele,  will  usually  decide 
the  point,  forasmuch  as  the  fluid  can  be  pressed  from  the  tunica 
vaginalis  into  the  abdominal  cavity,  and  retunis  when  the 
pressure  is  remitted.  In  this  respect  it  resembles  hernia,  but 
there  is  not  much  difficulty  in  distinguishing  between  the  affec- 
tions. Besides  being  transparent,  the  swelling  usually  returns 
to  some  extent,  although  tlie  patient  be  recumbent ;  and  if  the 
sac  be  emptied,  it  will  gradually  refill  when  the  patient  stands 
up,  although  the  finger  be  pressed  upon  the  inguinal  canal  with 
sufficient  force  to  prevent  the  passage  of  a  hernia.  It  must  be 
observed  that  occasionally  the  tube  connecting  the  hydrocelic 
cavity  with  that  of  the  abdomen  is  so  narrow  as  to  escape 
detection  when  the  cord  is  held  between  the  finger  and  thumb ; 
and  it  may  even  be  so  narrow  as  to  permit  the  fluid  to  trickle 
very  slowly  from  the  hydrocele  into  the  abdomen,  so  that  its 
passage  from  one  cavity  to  the  other  would  escape  observation  on 
a  cursory  examination.  There  is  a  specimen  of  this  kind  in  Guy's 
Hospital  Museum.  In  such  a  case  pressure  upon  the  hydrocele, 
unless  it  is  long  continued,  will  make  very  little  impression  ;  and 
the  nature  of  the  case  is  likely  not  to  be  detected  unless  it  have 
been  remarked  that  the  swelling  is  diminished  when  the  patient 
has  lain  down  some  hours.  Such  cases,  it  is  true,  are  rare ; 
and  I  do  not  know  of  any  in  which  mischief  has  resulted  from 
the  communication  being  overlooked,  though  I  suspected  it  in 
one  instance. 

In  each  of  the  following  cases  it  would  seem  that  the  canal 
remained  pervious,  except  quite  at  the  upper  end ;  and  that 
when  hydrocele  took  place  the  sides  of  the  canal  yielded  where 
it  passed  through  the  abdominal  wall,  and  were  also  dilated 
into  a  considerable  pouch  behind  the  abdominal  wall. 

Case  I.  A  man,  aged  tbirty-five,  had  large  hydrocele  on  the  right  side,  with 
the  usual  transverse  constriction  near  the  upper  part.  It  extended  up  to  the 
inguinal  ring,  and  received  an  impulse  when  he  coughed.  Examining  the 
abdomen,  I  found  a  fluctuating  swelling  at  the  lower  part,  like  a  distended 
bladder ;  and  a  distinct  impulse  was  communicated  from  this  to  the  scrotal 
swelling,  so  that  it  was  clear  there  were  two  sacs,  one  in  the  scrotum,  the 
other  in  the  abdomen,  communicating  through  the  inguinal  canal.  The  history 
was  obscure.  The  patient  was  unconscious  of  any  swelling  in  the  rfbdomen,  yet 
had  worn  a  truss  for  supposed  rupture.  The  scrotal  swelling  was  attributed 
to  a  blow  on  the  pommel  of  a  saddle  ten  years  before.  It  had  gradually 
increased.  A  trocar  passed  through  the  scrotum  gave  vent  to  seven  pints  of 
serous  fluid,  emptj'ing  both  sacs.  The  testicle  lay  at  the  inner  and  upper  part 
ql  the  scrotum.  Pain  and  swelling  of  the  left  lower  limb,  with  other  indica- 
tions of  plugging  and  inflammation  of  the  femoral  vein,  followed.  These 
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subsided,  and  the  fluid  was  on  tliree  subsequent  occasions  dra-wn  off.  A  more 
radical  proceeding  being  desired,  I  made  an  incision  into  the  swelling,  and 
carried  it  up  to  the  internal  ring,  so  that  there  might  be  a  free  vent  for  the 
products  of  inflammation  from  the  abdominal  sac;  then  inserted  lint.  Sup- 
puration ensued;  and  when  the  wound  healed,  the  cavity  was  obliterated  in 
its  whole  length. — Case  II.  A  man,  aged  twenty-nine,  had  hydrocele  on  the 
right  side,  extending  through  the  inguinal  canal  into  the  abdomen,  and  causing 
a  fulness  above  the  inteinal  ring.  It  resembled  a  hernia  in  its  shape,  in  the 
impulse  received  by  coughing,  and  in  the  fact  that  the  testicle  could  be  felt, 
apparently  distinct  from  it,  at  the  lower  part ;  but  it  was  transparent  and 
fluctuating.  It  was  attributed  to  a  blow  received  ten  years  previously,  and 
was  said  to  have  commenced  in  the  scrotum.  There  was  inguinal  hernia  on 
the  opposite  side.  I  cut  into  the  swelling  cautiously ;  and  as  the  abdominal 
swelling  was  .smaller  than  in  the  preceding  case,  I  did  not  carry  the  incision  so 
high,  but  passed  lint  along  the  canal  into  the  abdomen.  Suppuration  followed, 
and  the  disease  was  cured.* 

Diagnosis  of  hydrocele. — The   position  and   shape  of  the 
swelling,  its  termination  below  the  external  ring,  so  that  the 
cord  may  be  felt  free  above  it,  its  lightness  and  fluctuation, 
and,  above  all,  its  transparency,  furnish  such  ready  means  of 
diagnosis  in  the  great  majority  of  cases,  that  a  mistake  does 
not  often  occur.    Still,  as  the  requisite  means  of  informing 
himself  are  so  simple,  the  surgeon  should  not  neglect  to  employ 
them  in  every  ease.     Especially  should   he  be   careful  to 
ascertain  whether  the  swelling  is  transparent,  not  only  on  the 
first  time  of  using  the  trocar,  but  also  on  each  subsequent 
occasion  on  which  he  is  called  itpon  to  puncture  the  swelling ; 
and  in  making  this  examination  he  should  be  careful  to  press 
the  swelling  to  the  fore  part  of  the  scrotum  between  the 
fingers  and  thumb  of  one  hand,  so  as  to  render  the  skin  quite 
tense  over  it,  while  he  screens  his  eyes  from  the  light  with  the 
other  hand  placed  over  the  scrotum.    In  a  doubtful  case  I 
place  the  patient  upon  a  table  near  a  window,  and  use  as  a 
screen,  in  addition  to  my  hand,  a  dark  cloth,  carefully  adjusted 
over  the  upper  surface  of  the  swelling  and  covering  my  head. 
These  precautions  are  necessary  to  avoid  eri-or.  Assistance 
may  sometimes  be  gained  by  looking  through  a  stethoscope  or 
tube.    Transparency  is  a  pretty  sure  indication  of  the  presence 
of  serum  or  other  light-coloured  fluid,  and  is  therefore  a 

*  Professor  Syme  relates  a  case  of  '  abdominal  hydrocele '  in  a  cliild  aged 
four  or  five.  The  fluid  was  contained,  not  in  the  tunica  vaginalis,  but  in  an 
expansion  of  the  cord.  •  British  Medical  Jonrnal,  18(51,  p.  139.  The  dissection 
of  a  similar  case  is  given  by  Mr.  Lister,  in  Edinburgh  Medical  Journal, 
September  1856. 
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tolerably  safe  warrant  for  the  use  of  tlie  trocar.  I  have 
carefully  examined  hernia  and  other  swellings  for  the  purpose 
of  ascertaining  how  far  transparency  may  really  be  relied  upon 
as  an  evidence  of  the  presence  of  hydrocele  or  watery  cyst  in 
the  scrotum,  and  have  not  found  it  to  fail.  That  is  to  say, 
every  swelling  which  has  transmitted  the  light  of  a  candle  or 
the  sun  has  proved  to  contain  light-coloured  fluid.  Even  in 
the  hernia  of  young  children,  where  the  bowel  and  its  coverings 
are  thin,  the  light  of  a  candle  placed  close  to  the  part  fails  to 
shine  through. 

Though  transparency  is  thus  a  most  valuable  positive  indica- 
tion, yet  the  negative  evidence  aflForded  by  its  absence  is  by  no 
means  equally  conclusive  that  the  swelling  is  not  of  the  nature 
of  hydrocele ;  for  the  admixture  of  a  small  quantity  of  blood 
with  the  fluid  will  entirely  prevent  the  transmission  of  light ; 
and  a  considerable  increase  of  the  thickness  of  the  sac  may 
have  the  same  effect.  Under  these  circumstances,  the  diagnosis 
is  more  difficult,  and  may  perhaps  not  admit  of  being  satis- 
factorily established  without  making  a  puncture  with  a  grooved 
needle  or  a  trocar,  or  an  incision.  Such  a  hydrocele,  extend- 
ing* into  the  inguinal  canal,  so  that  its  upper  end  cannot  be 
defined  with  the  finger,  and  so  that  it  acquires  an  impulse 
from  coughing,  simulates  hernia  very  closely.  The  history  of 
the  case,  indicating  whether  the  swelling  commenced  in  the 
scrotum,  and  ascended  to  the  groin,  or  in  the  groin,  and 
descended  to  the  scrotum,  may  assist  in  the  diagnosis.  The 
patient  should  be  examined  in  bed,  to  ascertain  whether  the 
recumbent  position  causes  a  diminution  of  the  swelling.  In 
non-congenital  hernia,  moreover,  the  testicle  may  usually  be 
felt  at  the  lower  part  of  the  scrotum,  which  cannot  often  be 
done  in  ordinary  hydrocele.  In  a  doubtful  case  it  would  be 
more  prudent  to  cut  cautiously  down  to  the  part  than  thrust 
either  a  trocar  or  a  grooved  needle  into  it. 

The  two  affections,  hernia  and  hydrocele,  are  not  unfrequently 
combined ;  and  the  hernial  swelling  may  come  into  contact 
with  the  hydrocele,  so  as  to  communicate  to  it  the  impulse 
received  in  coughing.  The  nature  of  the  case  may  usually  be 
ascertained  by  examining  the  patient  in  the  recumbent  position. 
The  contiguity  of  the  hernia  need  make  no  difference  in  the 
treatment  of  the  hydrocele,  for  the  inflammation  excited  in  the 
latter  by  injections  or  other  means  is  not  likely  to  extend  to 
the  hernia.    The  hernia  may  not  only  reach  the  hydrocele,  but 
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iTiay  descend  into  the  scrotum  in  front  or  behind  the  hydrocele, 
or  on  one  side  of  it.  Sometimes  the  hernial  sac,  with  its  con- 
tents, has  projected  into  the  hydrocele.  Out  of  six  cases  of 
this  kind  which  M.  Dupuytren  witnessed,*  he  only  twice  saw 
symptoms  of  strangulation  resulting  from  constriction  of  the 
t)rgans  at  the  place  where  they  were  engaged  in  the  serous 
pouch  of  the  testicle. 

The  distinction  of  a  non-transparent  hydrocele  from  ha^mato- 
cele,  cystic  and  other  tumours  of  the  testicle,  is  sometimes 
quite  impossible  without  resorting  to  the  aid  of  a  trocar  or  an 
incision.  An  incision  is  usually  to  be  preferred,  because  more 
information  is  obtained  by  it,  and  because,  if  the  swelling 
turn  out  to  be  a  hydrocele  with  thickened  free  incision, 

followed  by  suppuration,  is,  on  the  whole,  the  best  treatment. 
The  following  case  is  an  illustration  of  the  difficulties  occa- 
sionally met  with  in  the  diagnosis  of  hydrocele. 

A  man,  aged  forty-five,  had  swelling  of  the  left  testicle  as  large  as  a  cocoa-nut, 
heavy  as  if  it  were  solid,  and  with  indistinct  feeling  of  fluctuation ;  not  the 
slightest  transparency ;  slight  constriction  near  the  middle ;  large  tortuous 
A  eins  upon  its  fore  part ;  the  cord  healthy.  He  said  that  twenty  years  before  he 
received  a  sabre-wound,  which  left  the  testicle  about  twice  its  natural  size,  and 
it  remained  so  till  October  19,  1860,  when  he  had  a  blow,  after  which  the  part 
became  swollen  and  painful.  The  swelling  continued,  and  the  case  was  sup- 
posed to  be  hematocele.  Yet  on  November  2  a  trocar  gave  vent  to  twelve 
ounces  of  the  ordinary  straw-coloured  fluid  of  hydrocele,  and  the  sac  was  found 
to  be  much  thickened. 

Hydrocele  appears  on  each  of  the  two  sides  of  the  scrotum  in 
about  an  equal  number  of  cases,  and  is  most  frequent  between 
the  ages  of  thirty  and  fifty.  It  is  also  common  in  elderly 
persons. t  It  usually  forms  slowly,  and  is  painless,  being 
inconvenient  only  from  its  bulk  and  weight.  In  some  cases, 
however,  it  is  attended  with  a  good  deal  of  pain.  I  have 
observed  this  to  be  so  when  the  fluid  is  re-acctmiulating  after 
tapping  more  frequently  than  when  it  is  collecting  for  the  first 


*  Mcilmil  Gazette,  vol.  xii.  p.  G86. 

t  It  seems  that  other  alterations  in  the  tunica  vaginalis  al-e  also  common  in 
advancing  years.  Dr.  Duplay  {Archives  yenerales  de  Mcclecine,  aout  1855, 
p.  V-j'2.)  gives  an  account  of  the  examination  of  these  parts  in  .59  persons, 
whose  ages  ranged  from  sixty  to  eighty-six.  The  tunica  vaginalis  was  more 
or  less  altered  in  44:  in  12  it  was  thickened;  in  17  there  were  adhesions:  in 
15  there  was  hydrocele ;  and  in  4  cartilaginous  or  osseous  bodies  hanging  by 
narrow  pedicles. 
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time.  Sometimes  the  liydrocele  is  a  remnant  of  an  acute  in- 
flammatory attack  in  the  epididymis,  or  is  an  attendant  upon 
inflammatory  or  other  disease  in  the  testicle.  Under  such 
circumstances  lymph  is  usually  mingled  with  the  serum  ;  and 
when  the  disease  subsides,  the  fluid  is  commonly  absorbed, 
though  the  lymph  often  remains,  and  causes  adhesions  between 
the  surfaces  of  the  tunic. 

Treatment. —Although  the  morbid  condition  upon  which  the 
accumulation  of  the  fluid  depends  must  be  of  the  faintest 
possible  kind,  yet  we  know  of  no  ineans  by  which  it  can  be 
arrested  and  the  resorption  of  the  fluid  induced.    All  the 
measures  we  are  in  the  habit  of  adopting  with  the  view  of 
checking  secretion  or  promoting  absorption  are  valueless,  or 
nearly  so,  in  this  instance.    Mercury  and  iodine,  whether  given 
internally  or  applied  outwardly,  vesicatories  or  pressure,  however 
carefully  employed,  are  almost  invariably  useless.  The  swelling 
slowly  continues  in  spite  of  them  ;  and  if  limited  at  all,  is  so 
only  by  the  resistance  of  the  surrounding  tissues  to  further 
distension.    In  this  respect,  it  is  true,  hydrocele  is  but  an 
example  of  a  class.    In  other  diseases  of  the  like  kind — ■. 
hydrocephalus,  hydrothorax,  hydrops  articuli,  &c. — the  morbid 
change  determining  the  accumulation  of  the  fluid  is  slight, 
almost  inappreciable,  and  the  resistance  to  remedies  is  as 
great,  or  nearly  as  great,  as  in  hydrocele. 

Hajipily  this  feature  is  of  no  great  importance  in  the  cure 
of  hydrocele ;  and  we  should  not  have  much  inducement  to 
persevere  with  treatment  of  this  sort,  even  if  it  were  much 
more  effectual  than  we  know  it  to  be ;  for  the  removal  of  the 
fluid  by  a  trocar  is  so  simple,  quick,  and  painless  a  proceeding, 
that  we  do  not  hesitate  to  resort  to  it  as  soon  as  the  swelling 
has  become  a  source  of  inconvenience.    An  intersj^ace  between 
the  veins  should  be  selected  where  the  sac  is  transparent.  The 
lower  and  fbi*e  part  is  usually  chosen ;  and  the  point  of  the 
instrument  should  be  directed  upwards  to  avoid  wounding  the 
testicle.    There  is  no  advantage  in  incising  the  skin  with  a 
lancet  before  introducing  the  trocar,  or  in  placing  any  plaster 
or  other  dressing  upon  the  wound  afterwards.    I  have  never 
known  any  bad  result  to  follow  the  tapping,  though  my  patients 
are  often  obliged  to  walk  some  miles  to  their  homes  immediately 
after  the  operation.    That  some  risk,  however,  attends  upon  it 
is  shown  by  cases  in  the  practice  of  Sir  A,  Cooper,  Mr.  Curling, 
and  others,  where  sloughing  of  the  scrotum  has  followed,  and 
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lias  even  proved  fatal.  In  some  instances  effusion  of  blood  into 
the  sac,  from  a  wounded  vessel,  forming  a  hsematocele,  has 
taken  place.* 

The  relief  afforded  by  tapping  is,  however,  only  temporary. 
The  fluid  is  almost  sure  to  collect  again,  and,  in  all  probability, 
it  will  be  necessary  to  repeat  the  operation  in  the  course  of 
a  few  months.    The  patient  may  be  content  with  the  relief 
afforded  by  periodical  tappings,  or  may  be  unable  to  spare  the 
time  requisite  for  effecting  a  cure.    Should  this  not  be  so,  it  is 
well  at  once  to  inject  into  the  emptied  sac,  through  the  canula, 
some  fluid  which  is  calculated  to  excite  smart  inflammation  of 
the  tunic  ;  it  being  found  by  experience  that  this  will,  in  most 
cases,  lead  to  a  cure.    Many  fluids  have  been  tried — port-wine, 
solution  of  sulphate  of  zinc,  &c. — the  mode  of  action  of  all 
being  the  same ;  and  they,  or  the  chief  part  of  them,  are 
allowed  to  return  through  the  canula  after  a  period  varying 
from  a  few  minutes  to  half-an-hour.    The  most  convenient 
plan,  and  the  one  which,  from  the  small  proportion  of  failures, 
seems  to  deserve  its  present  popularity,  is  to  throw  into  the  sac 
two,  three,  or  more  drachms  of  the  tincture  or  some  solution  of 
iodine,  and  to  allow  it  to  remain.    While  the  canula  is  being 
withdrawn,  after  the  injection,  the  sides  of  the  sac  should  be 
nipped  between  the  finger  and  thumb  to  prevent  the  escape  of 
the  iodine  from  the  sac ;  and  the  scrotum  may  be  shaken  a 
little  roughly,  so  as  to  insure  the  contact  of  the  fluid  with  all 
parts  of  the  interior  of  the  sac.f 


*  Mr.  Davey  (British  Med.  Journal,  1857,  p.  593)  relates  that  lie  tapped 
an  enormous  hydrocele,  hardly  smaller  than  the  body  of  a  robust  child,  and 
removed  a  washluind-basinful  of  serous  fluid.  His  intention  was  to  remove 
the  contents  by  instalments,  so  he  repeated  the  operation  a  few  days  after. 
This  was  followed  by  violent  inflammation  of  the  scrotum  and  contiguous 
parts,  threatening  general  sloughing  of  the  scrotum.  Many  and  deep  punctures 
were,  however,  made,  followed  by  fomentation ;  the  inflammation  and  swelling 
gradually  subsided,  and  the  hydrocele  was  cured. 

t  Mr.  Davey  {British  Med.  Journal,  March  15,  1862)  appears  to  attribute 
his  success  in  the  treatment  of  numerous  cases  of  hydrocele  in  Ceylon,  with 
an  injection  of  sulphate  of  zinc  (2  grs.  to  1  dr.),  to  his  being  in  the  habit  of 
kneading  the  scrotum  for  a  minute  or  two,  so  as  to  bring  the  zinc  with  some 
force  into  contact  with  the  whole  interior  of  the  sac. 

In  the  same  journal  (February  22,  1862)  is  the  account  of  a  case  of 
hydrocele  in  an  elderly  man  tapped  and  injected  with  three  dracliras  of 
turpentine.  More  inflammatory  action  than  necessary  followed,  with  sup- 
puration in  the  scrotum,  and  a  cure. 

Now  and  then  the  mere  rubbing  together  of  the  surfaces  of  the  tiuiica 


HYDROCELE. 


91 


The  inflammation  following  the  injection  of  a  hydrocele  is 
not  confined  to  the  tunica  vaginalis,  but  extends  to  the  cellular 
tissue  and  skin  of  the  scrotum,  and  usually  to  the  epididymis. 
I  think  iodine  has  the  advantage  over  the  other  fluids  just 
mentioned,  in  that  the  inflammation  excited  by  it  is  more 
moderate  and  uniform  in  degree ;  it  is  rarely  very  severe,  yet 
generally  sufficient  for  the  purpose.  The  patient  had  better 
rest  in  bed  for  a  day  or  two,  but  need  seldom  be  confined 
longer ;  and  it  is  rarely  necessary  to  resort  to  any  additional 
measures  for  increasing  the  amount  of  inflammation,  such  as 
rubbing  the  sides  of  the  sac  together,  or  irritating  the  skin. 
The  inflammation  and  swelling  subside  spontaneously.  Some 
enlargement  and  hardness  may  remain  for  weeks,  or  even  for 
months,  but  it  is  usually  of  no  consequence.  We  need  not 
despair  of  a  cure,  though  the  inflamma,tion  be  very  slight ;  for 
in  some  cases,  in  which  scarcely  any  pain  or  swelling  followed 
the  injection,  the  hydrocele  has  not  returned.  In  some  the  fluid 
has  re-collected,  so  that  the  part  was  in  much  the  same  con- 
dition as  before  the  operation,  and  then  has  gradually  been  ab- 
sorbed. It  is  well,  therefore,  to  wait  for  a  considerable  period 
before  resorting  to  any  further  treatment.  The  cure  is  usually 
permanent,  though  in  a  few  instances  the  fluid  has  returned 
after  a  lapse  of  some  years. 

We  learn  by  dissection  that  the  inflammation  consequent  on 
the  injection  of  iodine,  or  other  stimulating  fluid,  for  the  cure 
of  hydrocele,  is  attended  commonly  with  the  effusion  of  lymph 
upon  the  surface  of  the  tunica  vaginalis,  and  of  fluid  into  the 
cavity  of  the  tunic.  The  fluid  is  tinged  with  blood  ;  hence,  if 
the  part  be  examined  a  few  days  after  the  injection,  though 
there  may  be  a  good  deal  of  fluid  in  the  sac,  it  will  seldom  be 
found  translucent.  Subsequently,  as  the  fluid  becomes  absorbed, 
the  opposed  surfaces  of  the  tunic  come  into  contact,  and  are, 
more  or  less,  united  by  lymph.  The  adhesion  may  be  general, 
so  that  the  cavity  is  quite  obliterated,  or  filled  up  by  the  fine 
areolar  tissue  into  which  the  lymph,  in  course  of  time,  becomes 
converted ;  or  the  adhesion  may  be  partial,  leaving  spaces  in 
which  fluid  may  still  collect ;  or  it  may  be  confined  to  a  few 
bands  or  threads  connecting  the  surfaces.    Lastly,  the  lymph 


vaginalis,  after  the  complete  evacuation  of  tlie  fluid,  has  been  followed  by 
sufficient  inflammation  to  eli'ect  a  cure.  This  simple  method,  however,  will 
not  often  succeed. 
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may  be  in  such  small  quantities,  or  may  be  so  nearly  absorbed, 
as  to  leave  the  membrane  pretty  much  in  a  natural  state.  This 
has  been  found  in  some  cases  in  which  the  hydrocele  has  been 
cured  ;  so  that  it  would  seem  the  mere  passing  of  inflammation 
upon  the  membrane  may  induce  such  a  change  in  it  as  to  pre- 
vent the  reaccumulation  of  the  fluid.*  Very  rarely  does  the 
inflammation  proceed  to  suppuration.  Sir  B.  Brodie  has  known 
it  to  do  so  in  three  cases,  and  Mr,  Curling  in  one. 

Although  ill  effects  rarely  follow  the  injection  of  hydrocele,  it 
is  not  worth  while  to  run  the  risk  of  exciting  inflammation  in  a 
very  large  sac ;  when,  therefore,  the  fluid  exceeds  a  pint,  it  is 
advisable  simply  to  tap  the  sac,  and  on  a  subsequent  occasion 
again  to  draw  ofi"  the  serum  before  so  large  an  accumulation  has 
taken  place.  The  injection  may  then  be  resorted  to  with 
comparative  safety. 

The  presence  of  some  disease  in  the  testicle,  even  though  it 
be  the  cause  of  the  hydrocele,  does  not  necessarily  constitute 
an  objection  to  tapping ;  indeed,  much  relief  may  sometimes  be 
given  by  drawing  off  the  water.  It  is  not,  however,  advisable 
to  inject  the  sac  under  these  circumstances  ;  first,  because  the 
inflammation  so  caused  is  likely  to  aggravate  the  disease  in  the 
testicle  ;  and,  secondly,  if  the  disease  in  the  testicle  subsides, 
the  hydrocele  commonly  disappears  spontaneously.  Occasion- 
ally, after  tapping  a  hydrocele,  we  find  the  testicle  somewhat 
enlarged  and  indurated,  in  consequence  of  chronic  inflammation 
which  has  taken  place  in  the  body  of  the  gland,  or  in  the 
epididymis  ;  and  the  question  arises  whether  this  constitutes  an 
objection  to  the  radical  treatment  of  the  hydrocele.  If  the 
enlargement  be  considerable,  the  part  tender,  and  the  hydro- 
cele recent,  the  proper  practice  is  to  wait  for  a  time,  and,  under 
appi-opriate  treatment  for  the  disease  of  the  testicle,  the  enlarge- 
ment and  the  hydrocele  will  probably  disappear  altogether ; 
but  if  the  hydrocele  be  of  some  standing,  and  the  affection 
of  the  testicle  slight,  there  is  no  objection  to  injecting  the  sac. 

Acupuncture  causes  a  temporary  diminution  of  the  swelling, 
the  fluid  passing  through  the  openings  made  by  the  needle  into 
the  areolar  tissue  of  the  scrotum,  where  it  is  absorbed.    It  is 


*  In  sixteen  cases  successfully  treated  in  various  waj's,  M.  Hutin  found  the 
cavity  of  the  tunica  vajjinalis  quite  obliterated  in  eight;  the  adhesions  of  its 
surfaces  were  only  partial  in  four,  and  in  four  there  were  no  traces  of  them. 
Arch.  (jhi.  de  Med.  cinq,  serie,  tome  ii.  p.  218. 
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not  to  be  relied  on  as  a  means  of  cure,  for  the  fluid  usually  re- 
collects as  soon  as  the  punctures  in  the  sac  have  healed,  thoug'h 
it  is  thought  to  do  so  less  quickly  than  when  the  trocar  has 
been  used. 

In  several  instances  I  have  tried  the  plan  of  inserting  a  little 
nitric  oxyde  of  mercury  upon  a  moistened  pi'obe  passed  through 
the  canula,  after  the  fluid  had  been  evacuated.  It  commends 
itself  by  the  facility  vi^ith  which  it  is  done,  and  it  is  very 
successful.  The  inflammation  which  it  excites  is,  however, 
more  severe  than  that  caused  by  iodine ;  and  in  two  cases  in 
my  own  practice  this  treatment  was  followed  by  salivation.  I 
have  therefore  ceased  to  adopt  it.  I  have  found  the  wire  seton 
open  to  the  objection  made 'to  it  by  others,  viz.  that  it  is  liable 
to  be  followed  by  troublesome  suppuration.* 

An  incision  into  the  sac,  the  wound  being  kept  open  so  as  to 
cause  suppuration,  is  an  effectual  method,  though  unnecessarily 
severe  for  ordinary  cases.  It  confines  the  patient  to  bed  for 
some  time,  and  is  not  altogether  unattended  with  danger.  The 
inflammation  which  follows  is  sometimes  very  acute,  and  ac- 
companied by  a  good  deal  of  constitutional  disturbance.  In 
Guy's  Hospital  Museum  is  a  specimen  of  tunica  vaginalis  said  to 
have  sloughed  away  under  these  circumstances.  The  procedure 
is  suited  to  the  cases  in  which  the  sac  is  thickened,  and  in 
which  an  exploratory  incision  is  required  to  ascertain  the  real 
nature  of  the  disease;  also  to  cases  in  which  milder  means 
have  failed.  In  two  of  the  instances  in  which  I  have  resorted 
to  it,  plugging  and  inflammation  of  the  veins  of  the  lower 
limb  ensued,  but  were  productive  of  no  permanent  ill  effect. f 

Spontaneous  cure,  though  common  in  infants,  is  very  rare  in 
after-life ;  so  rai'e  that  the  prospect  of  it  is  not  worth  taking 
into  account.  It  has  happened  from  a  blow,:}:  or  a  violent 
effort  in  coughing,  and  during  a  fit  of  the  gout,  from  inflam- 


*  See  Dr.  Gillespie,  Edin.  Medical  Journal,  January  1862.  The  conclusion  to 
te  arrived  at  from  a  paper  and  discussion  at  the  Edinburgh  Med.-Chir. 
Society  if,  that  the  effects  of  the  wire  seton  are  very  uncertain.  In  some 
cases  little  or  no  inflammation  is  induced,  in  others  severe  suppuration.  Edin. 
Medical  Journal,  vol.  vii.  p.  1074. 

t  For  an  account  of  other  modes  of  treatmeut,  see  Curling,  On  Diseases  of 
the  Testis. 

X  Pott's  Works,  by  Earle,  vol.  ii.  p.  292.  In  other  eases,  where  the  swelling 
hiis  disappeared  after  a  blow,  and  the  patient  has  thought  himself  cured,  he 
has  been  disappointed  by  the  return  of  the  fluid. 
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mation  of  the  tunica  vaginalis,  and,  gradually  without  any 
apparent  cause.* 

Infantile  hydrocele  is  very  common.  It  generally  takes 
place  after  the  communication  with  the  peritoneal  cavity  has 
been  obliterated,  but  may  appear  before.  It  is  easily  recognised, 
owing  to  the  thinness  of  the  covei-ings  giving  ready  transmis- 
sion to  light.  It  usually  .subsides  spontaneously,  and  needs, 
consequently,  little  attention.  The  cure  may  perhaps  be 
quickened  by  stimulating  the  skin  with  iodine  or  zinc  lotion,  or 
by  puncturing  the  sac  with  a  needle  in  two  or  three  places.  In 
considering  the  advisability  of  any  more  active  treatment  the 
probability  of  a  communication  with  the  abdominal  cavity  is  to 
be  borne  in  mind  (p.  84). f 

Encysted  Htdeocele. 

Cysts  are  very  often  found  in  connection  with  the  testicle ; 
and  a  good  deal  of  pathological  and  practical  interest  attaches 
to  them.  They  have  received  the  careful  attention  of  able 
anatomists  and  surgeons,  and  have  been  the  subjects  of  several 
essays,  J  and  are  numerously  displayed  in  our  museums ;  but 
their  origin  and  nature  still  remain  to  be  clearly  made  out. 

They  may  most  conveniently,  if  not  most  correctly,  be  thrown 
into  two  groups — the  small  cysts  and  the  large.  Those  included 
in  the  former  group  seldom  or  never  attain  to  a  greater  size 
than  a  pea,  are  of  very  simple  nature,  commonly  do  not  attract 
attention  during  life,  and  do  not  require  treatment;  whereas 
those  in  the  second  group  may  attain  to  indefinite  magnitude, 
and  become,  therefore,  objects  for  diagnosis  and  treatment. 
Some  of  these  are  also  less  simple  in  their  nature  and  contents. 

*  Brodie,  in  Medical  Gazette,  vol.  xiii.  p.  90. 

+  Dr.  Linhart  {Frorieps  Notizen,  1856,  vol.  ii.  No.  4;  Brit,  and  For.  Med. 
Rev.  July  1856)  recommends  in  such  cases  subcutaneous  incision  of  the  tunica 
vaginalis,  which  allows  the  fluid  to  become  effused  into  the  scrotum,  where 
it  is  rapidly  absorbed.  M.  Richard  {Gazette  den  Hupitam;  1857,  No.  41,  and 
£.  and  F.  Med.  Rev.  July  1857)  removes  the  fluid  with  a  very  small  trocar, 
and  then  injects  a  small  quantity  of  alcohol,  an  assistant  compressing  the 
track  of  the  inguinal  canal  for  a  minute  or  two ;  experience  having  shown 
that  the  persistence  of  the  communication  with  the  abdomen  is  not  of  the 
importance  that  might  have  been  expected. 

J  Brodie,  in  Medical  Gazette,  vol.  xiii.  p.  137.  Gosselin  and  Duplay^ 
Archives  (/endrales  de  3Iedecine,  4'^  s^rie,  tome  xvi.  pp.  24  and  163 ;  and 
6*  s^rie,  tome  vi.  p.  139.  Liston,  Lloyd,  and  Paget,  Med.-Chir.  Tranx. 
vols.  xxvi.  and  xxvii.  Luschka,  Virchovfs  Archiv,  vol.  vi.  p.  310.  Curling, 
Diseases  of  the  Testis,  p.  130,  &c. 
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The  small  cysts  are  found  in  as  many  as  a  half  of  the  testicles 
examined  after  the  age  of  forty.  They  are  rarely  met  with 
before  puberty.  They  lie  immediately  beneath  the  serous  coat 
of  the  epididymis  more  frequently  than  on  the  body  of  the 
testicle.  When  they  occur  upon  the  latter,  they  are  situated 
between  the  tunica  vaginalis  and  the  tunica  albuginea ;  when 
on  the  epididymis,  they  are  situated,  apparently,  between  the 
tunica  vaginalis  and  the  proper  investing  fibrous  coat  of 
the  part.  Thus  they  seem  to  be  related  rather  to  the  serous 
or  subserous  tissue  than  to  the  organ  itself.  They  may  be 
dissected  clean  out  without  interfering  with  the  tubular  struc- 
ture ;  and  no  communication  can  be  shown  to  exist  between 
them  and  the  tubules.  Each  has  a  proper  fibrous  tunic  of  its 
own,  and  contains  clear  fluid,  in  which  are  simply  granules  and 
epithelial  scales,  with  occasionally  small  crystals — never  sper- 
matozoa or  other  spermatic  elements.  They  may  be  single  or  in 
numbers.  Sometimes  they  appear  as  mere  points  beneath  the 
membrane  ;  sometimes  they  cause  slight  elevations  of  it ;  and 
sometimes  they  project  it  till  they  acquire  a  polypose  form, 
and  hang  into  the  cavity  of  the  tunica  vaginalis.  Their  pedicles 
may  become  long  and  narrow,  and  may  even  give  way,  leaving 
the  cyst  free  in  the  cavity.  Possibly  the  small  fibrous,  cartila- 
ginous, and  calcareous  bodies  occasionallj^  found  in  the  cavity  of 
the  tunica  vaginalis  originate  in  these  small  cysts,  which  have 
become  detached,  and  have  solidified  and  undergone  other 
changes  while  lying  loose  in  the  cavity.  Sometimes  they 
burst,  and,  after  having  discharged  their  contents  into  the 
cavity,  shrivel  and  are  converted  into  small  solid  remnants. 
It  is  possible  that  the  irritation  occasioned  by  them  may  some- 
tiines  give  rise  to  hydrocele.  With  this  exception  they  are  not 
productive  of  any  symptoms  or  inconvenience,  and  do  not  come 
under  the  notice  of  the  surgeon. 

The  large  cysts  are  less  common  than  the  preceding,  and  are 
not  limited  in  their  size,  having  been  known  to  contain  twenty, 
and  even  forty,  ounces.  They  are  composed  of  a  fibrous  tunic, 
lined  by  delicate  tesselated  epithelium.  Some  of  them  contain 
only  serous  fluid,  much  resembling  that  of  common  hydro- 
cele. In  many  of  them,  however,  the  fluid  is  paler  than  serum, 
more  like  water  ;  or  whitish,  milky,*  not  quite  transparent.  It 

*  The  milky  cysts  do  not  always  contain  spermatozoa,  and  tlie  white  or 
faint  yellow  colour  of  the  contents  is  probably  due  to  the  presence  of  fatty 
matter  and  granules. 
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tlien  commonly  gives  little  or  no  evidence  of  albumen  when  it 
is  lieated ;  and  when  it  is  placed  under  the  microscope  it  often 
shows  spermatozoa  and  spermatic  cells  in  greater  or  less 
quantity.  When  the  fluid  is  fresh,  the  spermatozoa  are  often 
lively  in  their  movements,  and  have  been  sometimes  found  to 
be  abundant  in  the  fluid  removed  from  the  cyst,  although  they 
existed  scantily,  or  not  at  all,  in  the  tubules  of  the  testis  and  of 
the  epididymis.  Sometimes  they  are  less  active,  or  incompletely 
or  ill  formed.  The  presence  or  absence  of  spermatozoa  may 
usually  be  determined  by  the  character  of  the  fluid,  whether  it 
be  watery  or  serous.  Accordingly,  on  tapping  a  hydrocele,  if 
the  fluid  evacuated  be  watery  or  whitish,  we  may  be  pretty  sure 
that  it  is  of  spermatic  character,  and  that  it  was  contained,  not 
in  the  cavity  of  the  tunica  vaginalis,  but  in  a  cyst.  We  read, 
it  is  true,  now  and  then,  of  spermatic  fluid  being  withdrawn 
from  the  cavity  of  the  tunica  vaginalis,  and  it  is  possible  that 
it  may  be  so.  The  fact,  however,  has  seldom  been  proved  by 
dissection.  The  only  instance  of  the  kind  that  I  am  acquainted 
with  is  one  described  by  Luschka ;  and  the  presence  of  the 
spermatozoa  in  the  hydrocelic  fluid  was,  in  that  case,  shown  to 
be  due  to  the  bursting  of  a  cyst  into  the  cavity  of  the  tunica 
vaginalis. 

Spermatozoa,  then,  with  very  rare  exceptions,  are  peculiar  to 
encysted  hydrocele,  but  are  not  present  in  all  cases  of  that 
disease.  The  question  arises,  what  relation  do  they  bear  to  the 
containing  cysts  ?  Is  their  presence  merely  accidental,  con- 
sequent on  a  communication  being  formed  between  the  cyst  and 
one  of  the  tubes  of  the  epididymis  by  rupture  of  the  latter  from 
a  blow  or  other  cause  ?  This  view  is  taken  by  some  pathologists. 
We  must  bear  in  mind,  however,  that  such  communications 
between  secreting  and  other  tubes  with  cysts,  abscesses,  or 
other  sacs  formed  in  their  neighbourhood,  very  rarely  occur. 
Certainly,  our  experience  of  siich  a  process  in  other  parts  of  the 
body  does  not  warrant  our  looking  to  it  for  the  explanation  of 
so  common  an  occiirrence  as  the  presence  of  spermatozoa  in 
encysted  hydrocele.  Moreover,  the  other  characters  of  the  fluid 
(the  absence  of  albumen,  &c.)  in  these  cases  indicate  that  it  is 
sui  generis,  and  not  a  mere  resultant  of  the  addition  of  sperm  to 
the  fluid  of  an  ordinary  cyst.  Mr.  Paget  takes  the  view  that 
the  spermatic  contents  are  a  product  of  the  cyst  itself,  and 
thinks  that  cysts  seated  near  the  organ,  which  naturally  secretes 
the  material  for  semen,  may  possess  a  power  of  secreting  a 
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Fig.  325. 


similar  fluid.  To  this,  however,  must  be  objected  the  impro- 
bability that  so  exact  an  imitation  of  a  complex  and  highly- 
wrought  secretion  should  take  place  in  a  cyst  developed  merely 
in  areolar  tissue,  and  unconnected  with  the  secreting  tissue  of 
the  gland.  It  is  difhcnlt  to  believe  in  such  an  approach  to  the 
spontaneous  generation  of  spermatozoa  after  the  developmental 
energies  of  embryonic  life  have  passed  away.  One  cannot  help 
suspecting  that  the  spermatic  corpuscles  of  these  cysts  are  the 
offspring  of  the  spermatic  corpuscles  of  the  proper  secreting 
tubes,  and  that  the  cysts  themselves  are,  in  some  way  or  other, 
offshoots  from  those  tubes.  Luschka  observed  distinct  com- 
munication between  the  spermatic 
tubes  and  the  cysts  in  each  of  the 
cases  examined  by  him ;  the  open- 
ing of  the  tubes  into  the  cysts 
being  large  enough  to  admit  a 
bristle,  and  to  permit  mercury  to 
pass  from  the  tubes  into  the  cysts, 
or  vice  versa.  Similar  communica- 
tions have  been  found  by  Curling 
and  others.  In  other  instances, 
however,  equally  careful  observers 
have  failed  to  discover  any  com- 
munication of  the  sort,  or,  indeed, 
any  connection  between  the  cysts 
and  the  tubules.  They  describe 
the  cysts  as  possessing  complete 
capsules  of  their  own,  invested  all 
round  by  areolar  tissue,  which 
separated  them  from  surrounding 
structures,  and  permitted  them  to 
be  dissected  away  without  any 
injury  to  those  structures.  It  is 
quite  possible  that,  in  such  in- 
stances, the  cysts  may  have  origin- 
ated in  the  tubes  and  have  lost 
their  connection  with  them  as 
growth  went  on.    For  the  present, 

however,  the  question  of  the  real  origin  of  these  sperm-bearing 
cysts  must  remain  an  open  one. 

They  are  usually  found  in  or  near  the  epididymis,  so  near  that 

VOL.  V.  H 


Spermatic  cysts,  a  a,  closely  con- 
nected with  the  upper  part  of 
the  epididymis  ;  b,  spermatic  cyst 
lying  under  the  upper  end  of  the 
epididymis  a.nd  closely  connected 
with  the  testis  ;  c,  tunica  vaginalis 
reflected. 
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they  may  fairly  be  presumed  to  have  originated  in  it.*  Some- 
times two  or  more  co-exist ;  and  sometimes  the  whole  epididymis 
is  occupied  by,  or  transformed  into,  a  mass  of  cysts.  Occasion- 
ally the  spermatic  cysts  are  associated  with  common  hydro- 
cele,t  or  with  cysts  which  contain  mere  serous  fluid.  The  latter 
are  not  always  so  closely  connected  with  the  epididymis  as  the 
former. 

In  a  few  instances  large  cysts  have  been  found  upon  the  tunica 
albuginea  testis,  between  it  and  the  visceral  layer  of  the  tunica 
vaginalis,  or  in  the  substance  of  the  tunica  albuginea ;  but  I  am 
not  aware  that  spermatozoa  have  been  detected  in  the  cysts  so 
situated.  J 

Diagnosis, — Encysted  hydrocele  corresponds  in  its  general 
features  with  ordinary  hydrocele,  being  a  light,  fluctuating, 
transparent  swelling,  connected  with  the  testicle.  It  differs  from 
ordinary  hydrocele  in  its  relation  to  the  testicle,  being  situated 
above  or  below  it,  or  to  one  side,  instead  of  enveloping  it.  Some- 
times the  cyst  may  be  felt  quite  distinct  from  the  organ,  giving 
the  impression  of  an  additional  testicle.  As  the  cyst  increases, 
the  testicle  is  borne  upon  its  wall,  and  may  still  often  be  recog- 
nised as  a  distinct  substance,  perhaps  quite  at  the  lower  part  of 
the  swelling,  more  rarely  on  one  side,  above,  or  in  front.  This 
projection  of  the  testicle  may  be  the  only  means  of  distinguish- 
ing an  encysted  from  an  ordinary  hydrocele ;  and  it  is  by  no 
means  a  sure  one,  for  we  sometimes  find  the  same  thing  in  com- 
mon hydrocele,  owing  to  adhesions  or  other  cause.  Sometimes 

*  This  position  has  suggested  that  they  may  originate  in  some  of  the  tubes 
of  the  Wolffian  body,  which  have  not  become  connected  with  the  testicle,  and 
which,  therefore,  remain  as  blind  canals  or  sacs.  Virchow,  Die  krankhaften 
(reschwiihte,  p.  282.  This  pathologist  believes  that,  after  a  time,  they  may 
lose  their  spermatic  character  and  become  simple  serous  cysts. 

t  '  I  tapped  the  lower  hydrocele,  and  a  yellow  serous  fluid  was  discharged ; 
but  still  half  the  swelling  remained.  1  then  darkened  the  room,  ordered  a 
candle,  and  examined  the  swelling,  which  extended  from  the  upper  part  of  the 
testis  to  the  abdominal  ring.  It  was  very  transparent :  I  therefore  tapped  it, 
and  drew  off  a  fluid  lilse  water,  quite  free  from  colour,  which  contained  some 
coagulable  matter,  but  less  than  common  serum.'  — Sir  A.  Cooper,  On  the  Testis, 
p.  170.  This  was  probably  a  spermatic  cyst,  and  such  cases  are  not  very 
uncommon. 

X  In  Trans,  of  Path.  Soc.  vol.  vii.  p.  247,  is  the  dissection,  by  Mr.  Hutchinson, 
of  '  a  thick-walled  cyst,  size  of  a  goose's  egg,  developed  in  the  layers  of  the 
tunica  albuginea,  and  by  which  the  gland-structure  itself  had  been  displaced 
downwards.' 
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the  cyst  projects  into  the  sac  of  the  tunica  vaginalis,  distending 
it  in  the  same  manner  as  if  the  fluid  were  contained  in  the 
cavity.  Then,  and  under  some  other  circumstances,  it  is  impos- 
sible to  tell  whether  the  fluid  be  in  a  cyst  or  not ;  and  it  is  no 
uncommon  thing  for  the  surgeon  to  be  first  informed  of  the 
nature  of  the  case  on  finding  the  fluid  evacuated  by  his  trocar 
to  be  of  the  water}'  nature  of  encysted  hydrocele  instead  of 
being  the  serous  fluid  of  ordinary  hydrocele. 

Treatment. — Happily  the  diagnosis  between  common  and 
encysted  hydrocele  is  not  very  important ;  for  the  treatment  of 
the  two  is  the  same.  The  fluid  should  be  evacuated  when  its 
quantity  is  such  as  to  be  a  source  of  annoyance ;  and  the  sac 
may  be  injected  with  iodine.  The  prospect  of  a  radical  cure  is 
not  so  good  in  encysted  as  in  common  hydrocele ;  but  success 
has  followed  in  a  sufficient  number  of  cases  to  encourage  the 
adoption  of  this  plan,  and  even  to  justify  its  repetition  should 
the  first  trial  fail.  I  am  not  aware  that  any  ill  consequences 
have  ensued  upon  it.  The  palliative  treatment  of  merely  draw- 
ing off  the  fluid  has  this  recommendation,  that  the  fluid  does  not 
usually  re-collect  in  the  cysts  as  quickly  as  in  common  hydro- 
cele. It  should  be  observed  that  these  cysts  sometimes  attain 
to  a  certain  size,  and  then  remain  stationary  for  years ;  so  that, 
unless  they  are  increasing  inconveniently,  they  may  be  left 
alone. 

Hydrocele  of  the  spermatic  cord  consists  in  the  accumulation 
of  fluid,  which  is  usually  of  serous  character,  like  that  of  hydro- 
cele, in  a  bag  in  some  part  of  the  spermatic  cord.  It  may  be  near 
the  testicle,  or  near  the  internal  ring,  or  at  any  intermediate 
point.  It  rarely  attains  to  a  larger  size  dian  that  of  a  hen's  egg. 
The  bag  is  thin,  and  probably  consists,  in  most  instances,  of  an 
unobliterated  portion  of  the  canal  of  the  tunica  vaginalis,  which 
has  become  distended  by  an  accumulation  of  fluid  in  it.  This 
view  is  entertained  by  most  surgeons ;  and  is  supported  by  the 
fact  that  unobliterated  portions  of  this  canal  may  not  uncom- 
monly be  discovered,  by  dissection,  in  young  persons  and  in 
adults.  The  hydrocele  is  usually  oblong,  its  long  axis  correspond- 
ing with  that  of  the  cord ;  it  is  surrounded  by  the  loose  areolar 
tissue  of  the  cord,  which  admits  of  its  being  easily  dissected 
away.  Sometimes,  probably,  an  independent  cyst  is  formed, 
constituting  encysted  hydrocele  of  the  cord  ;  but  the  two  conditions 
are  not  distinguishable  from  one  another  during  life,  even  if 
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they  be  on  careful  dissection.  They  need  not,  therefore,  be  con- 
sidered separately.* 

Diagnosis. — The  sac  and  its  contents  are  commonly  trans- 
parent. This  may  be  ascertained  by  fixing  the  sac  in  a  particular 
position,  stretching  the  skin  tightly  over  it,  and  adjusting  the 
light  carefully  ;  and  it  is  often  the  only  means  of  distinguishing 
the  disease  from  hernia  and  other  swellings.  When  the  sac  is 
situated  below  the  external  ring,  and  can  be  felt  as  an  oval, 
defined,  fluctuating  swelling,  there  is  no  difficulty.  But  wlieu 
the  sac  is  higher,  and,  in  consequence  of  the  laxity  of  the  in- 
vesting tissues,  can  be  slipped  to  and  fro  in  the  inguinal  canal, 
ascending  in  the  recumbent,  and  descending  in  the  erect  pos- 
ture, and  acquiring  an  impulse  from  coughing,  its  nature  can  be 
recognised  with  certainty  only  by  its  transparency. 

The  following  cases  indicate  some  of  the  points  of  difficulty 
in  the  diagnosis  of  this  affection  : 

A  man,  aged  thirty-five,  had  swelling  above  the  right  testicle  (which  was 
rather  indurated),  extending  along  the  cord,  through  the  inguinal  canal,  to  the 
abdomen.  It  felt  like  a  hernia,  and  received  a  distinct  impulse  when  the 
patient  coughed.  It  did  not,  however,  diminish  in  the  recumbent  position ;  it 
was  said  to  have  followed  a  blow  upon  the  pommel  of  a  saddle ;  and,  when 
examined  by  the  aid  of  a  candle,  it  was  found  to  be  transparent.  I  introduced 
ii  trocar  and  drew  off  six  ounces  of  straw-coloured  fluid.  The  swelling  pai- 
tially  returned,  but  subsided  under  the  external  application  of  iodine,  and 
there  was  no  trace  of  it  two  years  afterwards. 

CoDtpotmd  spermatic  cyst. — A  youth,  aged  nineteen,  had  a  swelling  on  the 
right  side  of  the  scrotum,  closely  connected  with  the  upper  and  fore  part  of 
testicle.  Fluctuation  could  be  perceived  in  it,  and  transparency  when  the  skin 
was  stretched  tightly  over  it.  Above  this,  at  the  external  ring,  was  a  small 
soft  swelling,  doughy,  not  distinctly  fluctuating.  Like  a  hernia  it  went  up  into 
the  abdomen,  quite  out  of  reach,  when  he  was  laid  down,  and  returned  again 
when  he  stood  up  or  coughed.  It  also  communicated  an  impulse  to  the  finger 
when  he  coughed.  lie  wore  a  truss,  which  had  been  ordered  by  an  experienced 
surgeon  at  a  hospital ;  and  it  was  thought  to  be  a  case  of  hernia  by  most  of 
those  who  examined  it  at  our  hospital.  I  was  induced  to  examine  more  (care- 
fully by  observing  that  the  impulse  was  less  distinct  than  it  usually  is  in  hernia. 
Moreover,  when  he  stood  and  coughed,  the  swelling  seemed  to  bolt  past  my 
finger  and  thumb,  which,  with  a  little  pressure,  met  together  above  it;  and  I 
thought  I  could  press  it  to  and  fro,  as  though  it  were  a  distinct  cyst  or  tumour, 
and  not  a  swelling  prolonged  into  the  abdomen.  When  he  was  laid  down, 'and 
the  swelling  had  disappeared,  it  could  be  brought  into  view,  and  even  brought 
beyond  the  external  ring,  by  traction  upon  the  cord.    When  thus  pulled  down, 

*  Mr.  Gamgee  examined  in  the  Pathological  Museum  of  the  University  of 
Pisa,  the  calcified  cyst  of  a  hydrocele  of  the  human  spermatic  cord  of  about  the 
shape  and  size  of  a  hen's  egg.  Sioyical  Researches,  ^.  lt)3.  In  several  instances 
blood  has  been  found  in  the  cysts  of  the  cord. 
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with  the  skin  drawn  tightly  over  it,  the  light  of  a  candle  could  be  seen  through 
it.  I  accordingly  cut  down  carefully  through  the  cremaster,  which  was  un- 
usually distinct,  and  the  other  coverings,  and  exposed  a  sac,  in  which  we  could 
perceive  that  there  were  membranous  contents  capable  of  being  moved  about, 
and  we  could  see  vessels  upon  them.  They  looked  and  felt  like  omentum  or 
intestine  in  a  hernial  sac.  I  again  had  recourse  to  the  candle,  and  finding  that 
the  swelling  was  quite  transparent,  and  that  its  contents  could  not  be  returned 
into  the  abdomen  while  the  cord  was  fixed,  1  opened  the  sac,  giving  vent  to 
some  clear  fluid,  and  exposed  several  thin-walled  cysts,  bearing  vessels,  and  con- 
taining clear  fluid.  Some  were  as  large  as  a  bean,  the  others  were  smaller. 
They  were  connected  together  and  with  the  upper  part  of  the  cyst,  which 
proved  to  be  a  closed  sac  unconnected  with  the  abdomen.  I  cut  away  the  mass 
of  cysts  with  a  portion  of  the  containing  sac ;  and  then  opened  the  lower  and 
larger  swelling,  which  appeared  to  be  formed  by  a  portion  of  the  tunica  vaginalis 
distended  with  fluid.  Suppuration  ensued,  the  wound  healed  up,  and  the  lad 
recovered. 

Hydrocele  of  a  hernial  sac  contaming  ommtinn. — A  man,  aged  fifty,  was  the 
subject  of  supposed  incarcerated  hernia.  He  had  suffered  from  rupture  many 
years ;  used  to  return  it  when  it  descended,  and  perceived  a  gurgling  in  doing 
so  ;  had  worn  a  truss.  A  week  previously  to  my  seeing  him,  it  came  down  and 
was  painful ;  and,  as  he  could  not  return  it,  he  applied  to  a  surgeon,  who  made 
many  ineffectual  attempts  to  reduce  it,  and,  failing,  kept  him  in  bed  on  low  diet. 
The  swelling  presented  the  appearance  of  an  inguinal  hernia,  was  larger  than  a 
goose's  egg,  with  a  narrow  neck  extending  up  the  inguinal  canal — so  narrow 
that  I  thought  it  could  scarcely  be  traversed  by  intestine.  Accordingly,  I  ex- 
amined the  swelling  with  a  candle,  and  found  it  transparent.  There  being  no 
urgent  symptoms,  I  directed  the  patient  to  get  up  and  take  some  aperient 
medicine  and  his  usual  diet.  A  fortnight  after,  the  swelling  remaining  the 
same,  I  introduced  a  trocar  and  drew  off  four  ounces  of  straw-coloured  fluid. 
There  remained  in  the  sac  a  long  firm  substance  extending  up  the  inguinal 
canal  and  feeling  like  a  piece  of  omentum.  The  fluid  re-accumulated,  and  the 
swelling  was  a  source  of  great  annoyance ;  so  I  made  an  incision  into  it.  It 
proved  to  be  a  hernial  sac  containing  a  strip  of  omentum  and  four  ounces  of 
serous  fluid.  There  was  no  communication  with  the  abdominal  cavity.  The 
sac  was  left  open,  suppuration  ensued,  and  the  man  quite  recovered. 

Transparent  sicelling  hi  and  near  the  inguinal  canal  proving  to  he  abscess. — A 
young  woman  had  a  fluctuating  swelling,  as  large  as  a  turkey's  egg,  over  the 
region  of  the  right  external  inguinal  ring,  extending  towards  the  pubes  in  the 
one  direction,  and  along  the  course  of  the  inguinal  canal  in  the  other.  It  was 
seen  to  be  transparent  when  examined  with  a  candle,  and  was  thought  possibly 
to  be  a  cyst  or  collection  of  fluid  in  the  canal  of  Nuck.  It  had  commenced  two 
years  previously,  was  gradually  increasing,  and  was  a  source  of  much  incon- 
venience. I  made  a  careful  incision  into  it,  and  gave  vent  to  a  quantity  of 
serum,  followed  by  thin  pus  and  masses  of  soft  white  lymph.  It  was  evident 
that  the  pus-corpuscles  and  the  lymph  had  su.bsided  to  the  bottom  of  the  abscess 
as  the  patient  lay  in  bed,  and  had  left  the  exposed  part  full  of  serum  only  and, 
therefore,  transparent.  A  free  vent  was  given  to  the  pus ;  gradually  the  dis- 
charge ceased,  and  the  part  healed. 

The  diffused  hydrocele  of  the  spermatic  cord  described  \>y  Pott 
and  Scarpa,  and  appearing  to  consist  in  a  simple  and  local 
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oedema  of  the  cord,  I  have  never  seen ;  nor  can  I  make  out 
that  any  cases  of  the  kind  have  fallen  under  the  observation  of 
modern  surgeons.  At  any  rate  it  is. a  very  rare  affection;  and 
it  is  sufficient  to  refer  to  the  account  of  it  given  by  the  authors 
just  mentioned.* 

HEMATOCELE 

consists  in  an  effusion  of  blood,  either  into  the  cavity  of  the 
tunica  vaginalis,  or  into  a  cyst  connected  with  the  testicle  or 
the  cord.  We  have,  therefore,  '  hsematocele  of  the  tunica 
vaginalis,'  '  encysted  hjematocele  of  the  testis,'  and  '  hematocele 
of  the  spermatic  cord.'  It  is  usually  caused  by  a  blow,  and 
not  unfrequently  supervenes  upon  hydrocele,  common  or  en- 
cysted. The  source  of  the  blood,  in  such  case,  is  some  ruptured 
vessel  or  vessels  in  the  tunica  vaginalis,  or  a  small  wound 
penetrating  the  tunica  vaginalis. f  It  may  also  follow  a  wound 
of  a  vessel  caused  by  the  trocar  in  tapping  a  hydrocele.  The 
quantity  and  condition  of  the  blood  vary  a  good  deal.  Some- 
times there  is  only  sufficient  to  tinge  the  fluid,  and  to  deprive 
it  of  its  transjoarency.  Oftener  there  are  clots  mingled  with 
the  fluid  ;  sometimes  it  is  pure  blood.  Occasionally  the  coagula 
are  arranged  in  layers,  as  in  an  aneurismal  sac ;  J  and  the  blood 
may  be  in  various  stages  of  degeneration. 

In  hydrocele,  as  has  been  remarked  before  (p.  82),  the  con- 
taining tunic  usually  retains  its  tenuity  and  its  transparency 
for  a  long  time,  and  perhaps  never  alters.    This  is  not  so  in 

*  Pott,  '  On  the  Hj'drocele  of  the  Cells  of  the  Timica  Communis,'  in  his 
Chinirgical  Works,  by  Earle,  vol.  ii.  p.  224.  Scarpa  '  Sull '  Idrocele  del  Cor- 
doue  Spermatico,'  in  his  Optisculi  di  Chirimjia,  vol.  i.  p.  137.  Mr.  Flower 
( Med.  Times  and  Gaz.  vol.  xvii.  p.  109)  describes  a  case  of  diffused  hydrocele, 
below  the  testis,  of  the  gubernaculuui  testis ;  the  testicle  was  retained  in  the 
inguinal  canal. 

t  'A  man  was  brought  into  Guy's  Hospital  who  had  long  had  a  hydrocele, 
and  had  received  a  severe  blow  upon  it,  which  suddenly  increased  the  swelling, 
bruised  the  scrotum,  and  produced  great  pain  from  distension.  1  immediately 
made  an  incision  into  it,  and  discharged  a  large  quantity  of  water  and  coagulated 
blood  ;  and  found  a  rent  in  the  tunica  vaginalis  between  one  and  two  inches  in 
length,  and  covered  with  a  coagulum.' — Sir  A.  Cooper,  On  the  Testis,  p.  212. 
In  a  case  where  hydrocele  was  converted  into  haematocele  by  a  blow  from  a 
hanmier,  Mr.  Walter  {Brit.  Med.  Journal,  1857,  p.  524)  found  a  rent  in  the 
tunica  vaginalis,  near  the  raphe,  admitting  the  finger,  and  a  ruptured  artery 
from  which  the  bleeding  had  proceeded. 

I  In  the  account  of  a  specimen  of  this  land  in  Guy's  Museum  the  patient  is 
said  to  have  had  enlarged  testicle  from  childhood. 
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hsematocele.  An  early  effect  of  the  presence  of  the  blood  is  to 
cause  some  inflammation  and  thickening  of  the  tunic,  whether 
it  be  the  tunica  vaginalis  or  the  wall  of  a  cyst.  This  thickening 
often  proceeds  to  a  considerable  extent,  amounting,  it  may  be, 
to  nearly  an  inch,  and  sometimes  affects  the  surrounding 
areolar  tissue,  which  becomes  condensed  and  adherent  to  the 
tunic.  In  htematocele  of  the  tunica  vaginalis  the  thickening 
affects  the  .visceral  as  well  as  the  reflected  portion  of  the  tunic, 
and  may  extend  to  the  tunica  albuginea ;  but  the  substance  of 
the  testicle  remains  healthy,  unless  indeed  it  be  subjected  to 
atrophy  in  consequence  of  the  pressure  exerted  upon  it  by  the 
blood  or  by  the  contraction  of  the  thickened  tunics.  Lymph 
also  may  be  effused  upon  the  internal  surface  of  the  tunica 
vaginalis  and  be,  there,  mingled  with  the  clotted  blood. 

Diagnosis. — When  the  testicle  becomes  quickly  swollen  after 
a  blow,  the  swelling  not  being  caused  by  inflammation,  which 
may  usually  be  ascertained,  there  is  probably  hsematocele.  Or 
if  a  hydrocele  suddenly  enlarges  and  loses  its  transparency, 
there  is  probably  an  effusion  of  blood  in  its  cavity.  The  proba- 
bility is,  in  either  case,  increased  by  the  presence  of  ecchymosis 
in  the  scrotum.  But  when  the  affection  is  more  chronic,  and 
when  the  ecchymosis,  if  it  have  existed,  has  passed  away  and 
been  forgotten,  the  diagnosis  is  more  difficult,  and  must  be 
based  upon  a  consideration  of  various  circumstances,  such  as 
the  degree  of  rapidity  with  which  the  swelling  took  place,  the 
distinctness  of  fluctuation,  and  the  history.  None  of  these, 
however,  are  certain  guides ;  and  the  records  of  surgery  con- 
tain numerous  instances  of  mistake  under  able  hands — hsema- 
toceles  removed  for  malignant  disease,  and  malignant  testes 
opened  for  hsematocele,  &c.  Assistance  may  be  derived  from 
observing  carefully  the  rate  of  increase  from  time  to  time.  La 
cancer  it  usually  goes  on  steadily;  but  in  hsematocele  it  is 
often  irregular.  Sometimes  the  hsematocele  ceases  to  enlarge, 
or  even  diminishes  in  size;  and  this  seldom  or  never  takes 
place  in  cancer. 

Treatment. — In  ordinary  cases  of  hsematocele,  especially  when 
the  affection  is  clearly  attributable  to  a  blow,  the  hsemorrhage 
ceases  after  a  time,  the  inflammation  excited  by  it  subsides, 
and  the  blood  becomes  slowly  absorbed,  the  process  occupying 
perhaps  a  long  time,  and  being  marked  by  the  same  stages  as 
when  blood  is  effused  in  other  parts.  Our  first  efforts,  there- 
fore, in  the  treatment  of  hsematocele  are  to  assuage  the  vascular 
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activity  and  tlie  inflammatory  condition  by  rest  in  the  recum- 
bent position,  with,  the  scrotum  elevated ;  by  the  local  abstrac- 
tion of  blood  by  means  of  leeches  placed  above  the  scrotum ; 
and  by  cold  or  warm  applications,  according  to  the  comfort 
aflPorded  by  them.  After  the  pain  has  been  relieved  and  the 
heat  of  the  part  reduced,  the  patient  may  move  about,  with  a 
suspensory  bandage,  and  Idave  it  to  time  to  effect  the  remainder 
of  the  cure.  Even  when  ha^matocele  supervenes  upoij.  hydrocele 
the  same  treatment  should  be  employed;  and  the  gradual  cure 
of  both  has,  in  some  instances,  followed,  without  any  further 
surgical  interference. 

It  sometimes  happens,  however,  from  causes  which  we  can- 
not quite  explain,  that  the  haemorrhage  continues ;  and  the 
swelling,  consequently,  increases  till  it  may  contain  some 
pounds  of  blood,  the  pain  attendant  upon  it  being  proportionate 
to  the  rate  at  which  it  enlarges.  The  treatment  mentioned  in 
the  last  paragraph  failing,  a  good-sized  trocar  should  be  intro- 
duced. If  the  blood  is  fluid,  which  it  is  sometimes  found  to  be 
in  these  cases,  great  relief  will  often  be  afforded  by  its  evacua- 
tion ;  and  the  diminution  of  the  distension  may  be  followed  by 
a  cessation  of  the  haemorrhage  ;  so  that  if  the  swelling  returns, 
and  a  second  tapping  is  required,  the  fluid  will  be  thinner  and 
more  serous  than  on  the  first  occasion.  Should  the  accumu- 
lation continue,  the  case  may  be  treated  with  injection  of 
iodine,  as  in  the  case  of  simple  hydrocele.  The  admixture  of  a 
certain  quantity  of  blood  with  the  fluid  evacuated  does  not 
much  lessen  the  prospect  of  success  from  that  treatment. 
Sometimes,  however,  the  blood  is  so  far  solidified  that  the 
trocar  is  of  little  avail.  It  may  then  be  necessary  to  lay  open 
the  sac  freely,  to  turn  out  the  clots,  and  wash  out  the  cavity  by 
means  of  a  syringe.  The  wound  should  be  left  open,  to  prevent 
further  hsemorrhage,  and  to  permit  an  easy  vent  for  the  pro- 
ducts of  inflammation ;  suppuration  and  granulation  will  take 
place,  and  a  cure  may  thus  be  effected.  This  proceeding  is  not 
unattended  with  danger;  and,  if  the  patient  be  advanced  in 
life,  it  is  safer  to  remove  the  entire  mass  with  the  testicle. 
This,  however,  is  rarely  necessary  in  young  or  middle-aged 
persons.  One  of  the  sources  of  danger  is  further  hsemorrhage 
from  the  tunica  vaginalis,  which  has  been  known  to  take  place 
profusely  after  the  cavity  has  been  laid  open ;  or  there  may  be 
severe  and  extensive  inflammation,  followed  by  sloughing  of 
the  tunica  vaginalis  and  the  tissues  of  the  scrotum,  with  atten- 
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dant  fever  and  constitutional  depression  which  may  jDrove 
fatal.*  In  some  cases  part  of  the  thickened  tunica  vaginalis 
has  been  cut  away  with  good  result.f  It  has  been  said  that 
when  hsematocele  occurs  spontaneously,  it  is  more  difficult  of 
cure ;  but  it  is  almost  impossible  to  decide  that  the  afiection  is 
really  spontaneous,  and  not  traumatic.  Certainly  the  testicle 
ought  not  to  be  sacrificed,  as  would  seem  to  have  been  done,J 
on  the  supposition  that  the  aflFection  was  spontaneous. 

The  position  of  the  testicle,  under  ordinary  circumstances,  is 
the  same  as  in  hydrocele  ;  though  I  have  observed  that  it  varies 
more  than  it  does  in  hydrocele.  The  gland,  is,  therefore, 
commonly  avoided  by  making  the  incision  into  the  fore  part  of 
the  swelling.  In  two  cases  mentioned  by  Mr.  Curling  there 
was  inversion,  the  testicle  being  situated  in  front ;  and  it  was 
cut  into  in  each.  This  led  to  its  removal  in  one  case.  It  is 
well,  therefore,  before  using  the  knife  or  trocar,  to  endeavour 
to  ascertain  the  position  of  the  gland,  by  tracing  the  vas 
deferens  and  cord  downwards,  and  making  out  whether  they 
run  to  the  anterior  or  to  the  hinder  surface  of  the  swelling ; 
also  by  information  derived  from  the  sensations  of  the  patient 
when  pressure  is  made  upon  various  parts.  Obviously  it  must 
often  be  impossible  to  assure  oneself  upon  the  point. 

Encysted  hcematocele. — Pathological  collections  present  ex- 
amples of  cysts,  both  in  contact  with  the  testicle  and  in  the 
spermatic  cord,  which  contain  blood  ;  and  cases  of  the  kind  are, 
now  and  then,  met  with  in  practice.    They  are  not  easy  of 


*  Mr.  Curling  (On  the  Diseases  of  the  Testis,  p.  197)  was  summoned  'to  a 
gentleman  aged  seventy-nine,  on  account  of  an  attack  of  retention  of  urine  from 
enlargement  of  the  prostate  gland.  He  had  also  on  the  left  side  a  chronic 
vaginal  hfematocele,  which  had  attained  so  large  a  size  as  to  interfere  with  the 
introduction  of  the  catheter.  The  tumour  reached  half-way  down  the  thighs, 
and  the  penis  was  so  completely  buried  in  it  that  I  was  unable  to  reach  the  glans 
at  the  navel-like  orifice  in  the  integuments  to  pass  the  catheter.  I  had  no  alter- 
native, therefore,  but  to  lay  open  the  hfematocele,  from  which  three  pints  of 
dark  grumous  blood  were  discharged.  The  thickening  of  the  sac  prevented 
its  collapsing  after  the  incision.    The  patient  died  a  week  afterwards.' 

Sir  B.  Brodie  does  not  recommend  the  negative  treatment  when  the  hsema- 
tocele  is  of  large  size.  Some  artificial  means  should  be  resorted  to  for  getting 
rid  of  it ;  first,  because  of  its  inconvenient  bulk ;  and,  secondly,  because  the 
pressure  upon  the  testicle  will  disorganise,  and  in  fact  destroy,  that  organ.  He 
found  it  to  have  been  so  in  two  cases  dissected  by  him.  Med.  Gazette,  vol.  xiii. 
p.  380. 

t  Cooper's  Surgical  Dictinnai-y,  8th  ed.  by  Lane,  art.  '  Hsematocele.' 
X  Lancet,  1860,  vol.  i.  p.  191. 
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diagnosis,  the  feature  by  which  a  cyst  is  most  surely  recognised 
— the  transparency — being  absent ;  and  they  are,  consequently, 
Jiable  to  be  mistaken  for  solid  tumours,  or  for  hernise.  The 
defined  round  or  oblong  shape,  the  fluctuation,  the  connection 
with  the  cord,  and  the  capability  of  being  moved  by  traction 
made  upon  it,  as  in  the  case  related  at  page  100,  and  the 
history,  may  assist  in  leading  to  a  correct  opinion.  Mr. 
Curling  mentions  a  case  in  which  twenty-four  ounces  of  dark 
grumous  blood  were  drawn  by  a  trocar  from  an  encysted 
hsematocele.* 

Fibrous  and  Cartilaginous  Bodies  in  the  Cavity 
OF  THE  Tunica  Vaginalis. 

At  the  upper  end  of  the  testicle,  or  about  the  line  of  junction 
of  the  testicle  with  the  epididymis,  may  usually  be  seen  a  small 
soft  fibrous  body  projecting  into  the  cavity  of  the  tunica 
vaginalis  and  covered  by  the  serous  coat  of  the  cavity.  It  may  be 
a  mere  granule,  or  it  may  be  a  polypose,  membranous  substance 
of  considerable  size.  So  far  as  I  have  seen,  it  is  relatively  as 
large  in  young  subjects  as  in  older  persons  ;  that  is,  it  does 
not  seem  disposed  to  grow  disproportionately  to  the  rest  of 
the  organ,  and  it  is  doubtful  whether  it  even  keeps  pace  with 
it.  It  is  probably  connected  with  the  mode  of  development  of 
the  testicle,  consisting,  perhaps,  of  some  of  the  more  or  less 
atrophied  tubes  of  the  Wolfiian  body,  which  have  not  become 
united  with  the  gland,  or  a  remnant  of  the  thread  or  duct  which 
descended  from  the  testicle  in  the  foetus ;  and  it  would  not 
deserve  a  notice  in  this  place  were  it  not  sometimes  mistaken 
for  a  tubercle  or  other  morbid  product.  Moreover,  as  has  been 
before  mentioned,  small  cysts  are  occasionally  found  in  it ;  and 
these,  hanging  pendulous  into  the  cavity,  may  be  a  source  of 
irritation  to  the  tunic.  There  are  also  sometimes  developed,  at 
or  near  the  same  spot,  small  solid  excrescences,  at  first  warty, 
afterwards  leaf-like  and  pendulous,  which,  like  the  cysts  just 
mentioned,  may  be  a  source  of  irritation  and  may  lead  to  the 
formation  of  hydrocele. 

Small  loose  bodies  are  also  occasionally  found  in  the  cavity. 


*  In  the  Sydenham  Society's  Year-Book  of  Surgery,  1861,  p.  312,  is  quoted 
a  case  of  hicmatocele  of  the  tunica  vafrinalis,  which  ascended  through  the 
inguinal  canal  into  the  cavity  of  the  abdomen.  The  treatment  consisted  in 
repeated  tappings  and  injections  of  iodine. 
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Tliey  are  commonly  spherical,  or  nearly  so,  and  are  composed 
of  laminae  of  toughisli  fibrous,  or  fibro-cartilaginous,  structure, 
with  earthy  matter  at  the  middle.  Their  origin  is  involved  in 
some  obscurity  in  common  with  that  of  other  bodies  of  the  like 
kind,  such  as  loose  cartilages  in  joints  and  bursge,  phleboliths, 
&c.  Probably  they  originate  sometimes  in  the  small  fibrous 
processes  just  mentioned,  or  in  cysts  developed  in  them.  These, 
increasing  in  size,  becoming  pedunculated,  and  then  detached 
by  giving  way  of  the  pedicle,  and  solidifying,  might  give  rise  to 
the  bodies  in  question.  This  view  derives  confirmation  from  a 
case  examined  by  Duplay  :  *  one  cartilaginous  body  was  loose 
in  the  cavity,  and  another  was  attached  by  a  filiform  pedicle  to 
the  head  of  the  ejDididymis.  They  are  sometimes  found  in 
hydroceles. 

In  a  patient  who  used  to  suffer  excessive  pain  as  soon  as  the  operation  of 
drawing  oft'  the  water  was  over,  lying  down  on  the  floor  and  groaning  with 
agony  for  a  quarter  of  an  hour,  Sir  B.  Brodie  found  a  loose  cartilage  after  death, 
in  the  cavity  of  the  tunica  vaginalis. 

They  may  be  recognised  during  life,  and  removed  by  an  in- 
cision if  they  are  a  source  of  annoyance.  Often  they  do  not 
attract  attention  and  are  discovered  accidentally. 

Lately,  in  examining  the  hydrocele  of  a  man  aged  about  fifty,  which  had 
recently  been  tapped,  and  which  was  rather  flaccid  from  the  fluid  not  having 
fully  re-accumulated,  I  felt  a  firm  smooth  body  slipping  about  in  the  cavity.  I 
accordingU^  made  a  small  incision,  and  extracted  a  disc  as  large  as  a  bean,  polished 
on  the  exterior,  and  composed  of  compact  fibrous  layers  encircling  an  earthy 
nucleus.  Hsematocele  ensued  with  intense  pain,  rendering  it  necessary  to  lay 
open  the  cavity  fully.  This  hydrocele  was  of  six  months'  duration,  and  had 
been  twice  tapped  without  there  being  any  unusual  pain  or  other  symptom 
indicating  the  presence  of  a  foreign  body. 

Other  alterations  in  the  tunica  vaginalis,  such  as  thickening 
and  calcification,  do  not  often  occur,  except  in  conjunction  with 
hydrocele  or  hsematocele. 


*  Ai-cMves  generales  de  Medecine,  1855,  vol.  ii.  p.  13-3.  In  the  Museum  at 
Fort  Pitt,  Chatham,  is  '  a  small  pedunculated  body  of  an  ossific  nature  attached 
to  the  vaginal  tunic  covering  the  globus  minor.'  In  pi.  xiii.  fig.  2  of  Sir  Ar 
Cooper's  work,  a  cartilaginous  body  is  represented  hanging  from  the  caput 
epididymis  by  its  pedicle.  Sir  A.  Cooper  has  also  seen  one  of  these  little 
bodies  pendulous  from  the  internal  surface  of  a  cyst  between  the  tunica  vagin- 
alis and  the  tunica  albuginea.    He  never  detected  them  in  the  living  body. 
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Inflammation  op  the  Testicle. 

Under  this  head  I  propose  to  consider  three  affections  :  first, 
acute  inflammation;  secondly,  chronic  inflammation,  including 
syphilitic  disease ;  and  thirdly,  scrofulous  inflammation.  These 
are  snfiiciently  distinct  in  their  pathology,  symptoms,  and  treat- 
ment to  be  discussed  separately. 

Acute  infl,ammation  is,  comparatively,  rare  in  the  body  of  the 
testicle,  but  is  very  frequent  in  the  epididymis.  This  is  pro- 
bably in  some  measure  owing  to  the  difference  in  the  physical 
conditions  of  the  two  parts ;  the  one  being  enclosed  in  a  dense 
unyielding  tunic  which  does  not  permit  the  phenomena  of  in- 
flammation readily  to  take  place  ;  whereas  the  structure  of  the 
other  is  less  compact  and  less  supported  by  membranous  in- 
vestment. When  the  inflammation  attacks  the  body  of  the 
testicle,  the  aftection  is  called  '  orchitis ; '  when  it  attacks  the 
epididymis,  it  is  called  'epididymitis,'  though  the  old  term 
'hernia  humoralis '  is  still  often  applied  to  it. 

Acute  orchitis  may  be  caused  by  a  blow  or  a  wound,  but  is 
most  frequently  seen  during  the  occurrence,  or  rather  during 
the  subsidence,  of  mumps.  It  occurs  in  about  one  in  forty  or 
fift}'  of  the  sufferers  from  that  malady  ;  most  often  in  those  who 
are  about  the  age  of  puberty.  It  begins  usually  on  the  fifth  or 
sixth  day  of  the  affection,  commonly  in  one  testicle,  sometimes 
in  both.  The  glandular  part  of  the  testicle  is  more  often  involved 
than  the  epididymis ;  but  the  inflammation  may  commence  in 
either  part,  and  extend  to  the  other.  It  reaches  its  height  in 
four  or  six  days,  and  then  gradually  subsides.  It  very  rarely 
I^roceeds  to  suppuration,  or  any  other  structural  change,  or 
leaves  any  impairment  of  the  organ.  Now  and  then,  however, 
it  is  followed  by  atrophy.  Neither  Sir  A.  Cooper  nor  Mr. 
Curling  have  met  with  this  in  their  practice.  Dr.  Hamilton  saw 
it  in  two  cases ;  M.  Rilliet  in  one.* 


*  Dr.  Hamilton,  in  Trans,  of  Royal  Society  of  Edinhmgh,  gives  an  account 
of  epidemics  of  mumps  in  Lynn,  whicli  appear  to  have  been  very  severe,  in  17o8 
and  17G1.  The  testicles  were  acutely  affected  in  several  cases,  and  the  braiu  in 
some.    M.  Rilliet  observed  an  epidemic  in  Geneva  in  1848  and  1849. 

M.  Beraud  (Archives  ffenerales  de  Medecine,  5'  serie,  vol.  xiii.  pp.  274  and 
oo")  describes  under  the  term  '  variolous  orchitis/  an  inflammation  of  the  testicle 
often  occurring  during  variola.  It  affects  occasionally  the  gland  itself,  but 
more  frequently  the  tunica  vaginalis  and  tlie  epididymis ;  is  attended  with  plastic 
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I  was  lately  consulted  by  a  gentleman  who  attributed  the  wasting  of  one 
testicle  to  an  attack  of  inflammation,  during  mumps,  when  he  was  a  boy.  The 
organ  was  almost  gone,  the  vas  deferens  terminating  only  in  a  small  lump,  which 
was  tender. 

Although  both  testicles  are  sometimes  inflamed  in  mumps,  I 
am  not  aware  of  any  instance  in  which  atrophy,  has  followed  in 
both.  The  possibility,  however,  of  this  sequence  in  both  organs, 
and  its  occasional  occurrence  in  one,  should  induce  us  not  to 
neglect  the  ordinary  means  of  mitigating  the  inflammation  when 
it  supervenes,  such  as  rest,  cooling  lotions,  and  saline  aperients. 
It  is  not  necessary,  or  wise,  to  resort  to  more  active  measures, 
unless  the  inflammation  be  very  severe.  Orchitis  is  also  an 
occasional  attendant  on  rheumatism. 

I  do  not  remember  to  have  seen  a  case  of  simple  acute 
orchitis— that  is,  an  acute  inflammation  of  the  substance  of 
the  gland — unless  it  were  caused  by  a  blow,  or  associated  with 
mumps  or  some  urethral  irritation.  Nor  do  I  meet  with  a  clear 
description  of  it  in  surgical  writings.  Still  it  is  most  probable 
that  it  does  sometimes  happen. 

In  the  Museum  of  St.  George's  Hospital  is  an  example  of  'purulent  deposits 
in  the  testicle  in  combination  with  synovitis  :'  but  this  was  in  a  case  of  pyajmia. 
Mr.  Ludlow  has  recorded  a  case,  under  the  care  of  Mr.  Stanley,  in  which  acute 
inflammation  of  the  body  of  the  testicle  in  a  feeble  person  (a  sufferer  fronr 
stricture),  went  on  to  suppuration  and  gangrene  of  a  portion  of  the  glandular 
substance.* 

Jji  infants. — Mr.  Curling  mentions  some  cases  of  inflammation 
attacking  the  testis  of  young  infants.  The  symptoms  were 
acute,  and  the  swelling  was  considerable  ;  but  the  disease  soon 
subsided,  and  was  always  confined  to  one  testis.  I  have  seen 
similar  cases.  The  testis  was  very  hare',  and  I  judged  that  the 
inflammation  was  seated  in  the  body  of  the  gland.  I  could  not 
discover  any  especial  cause  for  the  afi^ection. 

deposit  in  the  latter,  and  with  the  effusion  of  serum  and  fibrinous  matter  into 
the  cavity  of  the  tunica  vaginalis. 

'  Epidemic  catarrhal  orchitis.'  In  a  recent  epidemic  of  catarrhal  fever  de- 
scribed by  M.  Desbarreaux-Bernard,  of  Toulouse,  to  which  the  prevalence  of 
mumps  imparted  a  special  character,  the  inflammation  of  the  testis  appeared  at 
once  in  several  patients  without  any  preliminary  affection  of  the  parotid  what- 
ever.— Med.  Times  and  Gaz.  vol.  xix.  p.  512. 

*  See  cases  of  partial  gangrene  of  the  testis,  Med.  Times  and  Gazette,  vol.  x. 
p.  338;  vol.  xiii.  pp.  568  and  631. 

Mr.  Paget  has  '  a  E'tiecimen  in  which  extensive  deposits  of  lymph  and  pus  are 
seen  in  the  testicle  of  a  man  in  whose  urethra  a  portion  of  calculus  was  im- 
pacted after  lithotrity.' 
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Epididymitis. — The  exciting  causes  of  epididymitis  are  inju- 
ries to  the  organ  from  pressure,  blows,  &c.,  and  some  irritation 
in  the  urethra,  more  particularly  in  the  part  of  the  urethra  con- 
tiguous to  the  orifices  of  the  seminal  ducts.  Thus  the  aflPection 
sometimes  follows  lithotomy ;  the  impaction  in,  or  the  jjassage 
of  calculi  through,  the  urethra ;  stricture  of  the  urethra,  or  the 
introduction  of  instruments  for  the  relief  of  stricture  or  for 
other  causes ;  and,  above  all,  the  inflammation  of  the  urethra 
attendant  upon  gonorrhoea.  It  may  also  occur  spontaneously 
in  persons  of  rheumatic  or  gouty  diathesis,  and  in  other 
persons. 

In  the  acute  stage  of  gonorrhoea  pains  are  often  felt  in  the 
testicle,  accompanied  by  soreness ;  but  these  seldom  are  the 
immediate  precursors  of  anything  fiirther.    They  subside  as 
the  severity  of  the  urethral  affection  abates ;  and  the  inflamma- 
tion of  the  testicle  does  not  commonly  supervene  till  a  later 
stage,  when,  perhaps,  discharge  is  the  only  remaining  symptom 
of  the  gonorrhoea.    It  may  be  induced,  then,  by  slight  causes, 
such  as  much  exercise,  especially  on  horseback,  or  by  tight 
trousers.    So  long  as  the  discharge  lingers,  so  long  is  the  patient 
liable  to  swelled  testicle  ;  and  those  measures  are  most  preven- 
tive of  the  latter  affection  which  most  quickly  put  an  end  to  the 
former.     The  sudden  suppression  of  urethral  discharge  may, 
now  and  then,  by  a  sort  of  metastasis,  induce  inflammation  of 
the  testicle ;  but  this  is  so  rare  an  event  that  the  apprehension 
of  it  need  not  influence  our  treatment  of  gronorrhoea.    It  has 
been  supposed  to  be  more  common  than  it  really  is,  because  the 
onset  of  the  inflammation  in  the  testicle  is  generally,  though  by 
no  means  always,  attended  with  a  diminution  of  the  discharge 
from  the  urethra ;  and  cause  and  effect  have  been  often  con- 
founded.   That  the  affection  of  the  testicle  is  rather  the  cause 
than  the  effect  of  the  subsidence  of  the  urethi^al  inflammation 
is  proved  by  the  fact  that  it  is  very  commonly  excited  by  some 
injury ;  and,  moreover,  when  it  subsides,  the  urethral  affection 
usually  reappears.    There  is  no  evidence,  in  the  greater  number 
of  cases,  that  the  inflammation  travels  along  the  vas  deferens 
from  the  urethra  to  the  testicle.    I  do  not  know  that  we  can 
offer  any  other  explanation  of  its  occurrence  than  is  conveyed 
by  the  term  '  sympathetic' 

The  course  and  symptoms  of  the  inflammation  are  much  the 
same  whether  it  accompany  gonorrhoea  or  other  irritation  of 
the  urethra,  or  be  excited  by  some  other  cause.    The  epididymis 
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is  the  part  first  and  chiefly  affected.  Attention  is  attracted  to 
the  malady  by  pain  which,  after  a  time,  is  felt  not  onlj'  in  the 
scrotum  but  in  the  groin,  the  iliac  region,  and  in  the  loins. 
The  testicle  is  tender;  one  end,  usually  the  lower,  of  the 
epididymis  is  enlarged  and  very  tender ;  and  the  vas  deferens 
may  also  be  thickened  and  tender.  The  whole  of  the  epididymis 
soon  becomes  involved,  serum  and  lymph  being  infiltrated  in 
the  cellular  tissue  between  the  convolutions  of  its  tubes,  so  as 
to  form  an  elongated  mass  at  the  back  of  the  testicle ;  and  the 
swelling  is  much  increased  by  the  effusion  of  fluid  mixed  with 
lymph  into  the  cavity  of  the  tunica  vaginalis  *  and  into  the  loose' 
tissue  of  the  scrotum.  The  skin  also  is  inflamed.  The  pain  is 
often  very  severe — especially  in  the  early  stages — dull,  heavy,, 
sickening.  The  bowels  are  generally  constipated,  and  tht* 
patient  is  feverish  and  sick.  The  constipation  and  sickness 
have,  in  some  cases,  been  so  obstinate  as  to  cause  apprehension 
of  hernia.  The  inflammation  rarely  proceeds  to  disorganisation 
of  the  tissue,  or  even  to  suppuration.  It  generally  subsides 
in  a  few  days,  leaving  fluid  and  lymph  in  the  tunica  vaginalis 
and  the  epididymis  enlarged  and  hardened.  These  remnants 
gradually  disappear,  and  the  organ  resumes  its  natural  size  ; 
and  its  function  is  in  great  measure  restored,  though  this,  for 
obvious  reasons,  is  not  easily  ascertained  with  certainty.  Such 
at  least  is  the  usual  course,  even  when  not  modified  by  treat- 
ment. I  have  seen  many  cases  which  have  been  left  without 
treatment,  or  even  rest ;  but  I  do  not  remember  any,  where  the 
inflammation  was  of  a  simple  kind  and  in  a  healthy  subject, 
which  did  not  terminate  in  resolution,  or  any  in  which  atrophy 
of  the  organ  was  clearly  traceable  to  this  cause. 

Sometimes  when  the  inflammation  has  continued  for  a  long 
time,  the  tubes  become  thickened  and  dilated,  just  as  we  find  in 
the  case  of  the  ducts  of  the  kidney  and  other  organs  when  they 
have  been  the  subject  of  chronic  inflammation.    These  changes 


*  The  extension  of  inflammation  from  the  epididymis  to  the  tunica  vaffinalis, 
and  vice  versa,  takes  place  more  readily  than  from  the  testicle,  because  the 
areolar  tissue  of  the  epididymis,  which  tissue  is  usually  attacked  by  the  inflam- 
mation, is  in  close  contact  with  the  tunica  vaginalis — indeed  is  continuous  with 
the  attached  strata  of  that  tunic  ;  whereas  the  areolar  tissue  of  the  testis  is 
enclosed  by  the  thick  fibrous  tunica  albuginea,,  which  separates  it  from  the 
tunica  vaginalis,  and  acts  as  a  barrier  against  the  passage  of  inflammation  to  and 
fro.  The  fluid  in  the  cavity  of  the  tunica  vaginalis  sometimes  amounts  to 
several  ounces  in  these  cases. 
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are  dependent  partly  upon  the  direct  effects  of  the  inflamma- 
tion, and  partly  upon  distension  from  the  secretion  not  find- 
ing a  ready  passage.  They  are  not  necessarily  persistent ;  for, 
if  the  inflammation  subsides,  the  tubes  may  gradually  resume 
nearly,  or  entirely,  their  natural  calibre.  Occasionally  the 
dilatation  of  the  tubes  ■  is  caused  by  seminal  engorgement, 
consequent  on  obstruction  or  obliteration  of  some  of  them,  as 
described  by  M.  Gosselin.* 

I  have  said  that  the  epididymis  is  the  part  first  and  chiefly 
affected ;  but  if  the  inflammation  be  very  severe  or  long  con- 
tinued, it  is  liable  to  extend  to  the  body  of  the  testicle.  At 
least  such  is  the  opinion  of  several  pathologists  ;  f  and  it  is 
probable  that  it  does  so.  It  is  certain,  however,  that  it  rarely 
proceeds  to  any  great  extent  there,  or  causes  much  alteration 
in  the  tissue. 

Treatment. — It  is  not  usually  necessary  to  adopt  any  severe 
plan  of  treatment.  Now  and  then  the  disease  may  be  arrested 
in  its  initiatory  stage  (that  is,  when  the  inflammation  is  com- 
mencing in  one  part  of  the  epididymis)  by  well-adjusted  pressure 
with  plaster  and  bandage,  or  by  antimony  freely  given,  or  by 
pressure  and  antimony  combined  :  but  the  pressure  often  cannot 
be  borne ;  and  antimony,  in  large  doses,  though  it  sometimes 
causes  a  marked  alleviation  of  the  symptoms,  not  unfrequently 
tells  more  upon  the  patient  than  upon  the  malady.  Leeches, 
especially  if  they  be  placed  upon  the  scrotum,  certainly  increase 

*  Archives generales  de  Medeeine,  4*  s^rie,  vol.  xiv.  p.  405,  vol.  xv.  p.  40.  This 
author  made  several  dissections  where  the  tubes  of  the  epididymis  or  the  vas  de- 
ferens were  impermeable  and  transformed  into  fibrous  or  other  structure;  audit  is 
worthy  of  remark  that  in  none  of  them  was  there  any  atrophy  of  the  substance 
of  the  testis.  In  some  the  tubes  below  the  obstruction  were  dilated ;  in  some, 
they  retained  their  natural  size.  The  vesiculse  seminales  were  of  natural  size  in 
all  the  instances  in  which  they  were  examined.  The  cause  which  led  to  the 
obstruction,  whether  it  were  inflammation  or  not,  was  imcertain  in  each  of  the 
cases ;  but  we  learn  from  these  observations  that  the  absence  of  atrophy  after 
an  inflammatory  attack  is  not  certain  evidence  that  the  function  of  the  organ 
is  capable  of  being  performed ;  which  is  in  accordance  with  the  observations 
and  experiments  at  p.  73.  Mr.  Curling  says  that  in  only  two  cases  where 
the  epididymis  had  suffered  from  inflammation  had  he  remarked  a  decidedly 
atrophied  condition  of  the  organ.  He  speaks  of  suppuration  occasionally  taking 
place. 

t  V^elpeau,  in  Diet,  de  Med. ;  Demme,  in  J'irchow's  Archiv,  vol.  xxii.  p.  177 ; 
a  writer  in  lirit.  and  For.  Med.  Rev.  vol.  xvii.  p.  76. 

In  the  Edinb.  Med.  Journ.  vol  vi.  p.  455,  is  a  case  of  acute  suppuration  and 
hernia  testis  supervening  upon  gonorrhoea. 
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the  external  swelling  and  inflammation  ;  and  tlieir  beneficial 
effect  upon  the  testicle  is  often  questionable.  If  thej  be  placed 
above  the  scrotum,  in  the  course  of  the  cord,  they  do  as  much 
good  and  are  productive  of  less  annoyance.  I  have  never  tried 
the  plan  of  opening  the  veins  in  the  scrotum.  Rest  in  the  re- 
cumbent position  ;  mercurial  and  saline  aperients  ;  antimony, 
given  so  as  to  produce  and  maintain  nausea,  and  combined  with 
small  doses  of  mercury  ;  with  a  spirit-lotion  aj)plied  upon  a  soft 
folded  rag,  beneath  a  handkerchief  so  arranged  as  to  support 
the  part,  and  prevent  it  hanging  between  the  thighs  and  to  keep 
it  moist,  seem  to  moderate  the  severity  of  the  malady  as  much 
as  sharper  measures,  and  do  little  or  no  harm  to  the  patient. 
It  is  very  rarely  advisable  to  give  opium,  and  seldom  necessary 
to  affect  the  system  decidedly  with  mercury.  Mr.  Watson  * 
has  found  relief  afforded  by  the  plan,  proposed  by  Vidal  de  Cassis, 
of  puncturing  the  testicle  during  the  acute  stage.  The  relief 
was  greatest  when  fluid  was  evacuated  by  the  puncture  from 
the  tunica  vaginalis.  If  the  induration  and  enlargement  of  the 
epididymis  linger  more  than  usual,  they  may  be  reduced  by 
pressure  with  plaster  and  bandage,  or  by  iodine  and  mercurial 
ointment  combined  and  rubbed  upon  the  scrotum  so  as  to  pro- 
duce slight  irritation  of  the  skin.  It  is  important  to  secure  the 
restoration  of  the  part  to  a  natural  condition  as  soon  as  possible  ; 
forasmuch  as  the  observations  of  MM.  Gosselin  f  and  Godart 
indicate  that  a  thickened  indurated  state  of  the  upper  or  lower 
end  of  the  epididymis  often  prevents  the  passage  of  the  secretion 
of  the  testicle  to  the  vas  deferens  ;  and  that  so  long  as  it  remains, 
though  there  may  be  all  the  signs  of  virility,  with  desire  and 
power  of  coj)ulation  and  emission,  ther  >  is  likely  to  be  no  im- 
pregnation, in  consequence  of  the  absence  of  spermatozoa  in 
the  fluid  emitted.;}:    If  the  fluid  in  the  tunica  vaginalis  remains, 

*  Med.  Times  and  Gazette,  vol.  xxxii.  520,  and  vol.  xxxiv.  390. 

f  Archives  generales  de  Medecine,  5°  serie,  vol.  ii.  p.  257. 

X  See  obs.  confirmatory  of  that  view  by  Mr.  Curling,  Brit,  and  For.  Med.- 
Ch.  JRev.,  April  1864. 

M.  Liegeois  (Med.  Times  and  Gazette,  Sept.  25,  18G9,  p.  381)  has  examined  28 
cases  of  bilateral  epididymitis  at  various  periods  after  the  attack,  and  found 
spermatozoa  in  only  seven ;  of  these  the  affection  in  five  was  from  accidental 
causes,  i.e.  not  from  gonorrhcea.  And  he  accordingly  makes  a  distinction  in  this 
respect  between  the  external  epididymitis  and  the  blenorrhagic  or  internal  (that 
Is,  commencing  in  the  interior  of  the  lube),  believing  that  the  latter  is  much 
more  likely  to  interfere  with  the  passage  of  the  semen.  '  These  numbers  speak 
for  themselves ;  they  will  suggest  to  everj'  one  tiie  importance  of  the  antiphlo- 

VOL.  V.  I 
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after  the  induration  and  swelling  of  the  epididymis  are  gone,  it 
may  be  treated  as  a  case  of  ordinary  hydrocele. 

Sometimes  the  affection  is  prolong*ed,  or  recxirrences  of  in- 
flammation are  induced,  by  the  presence  of  a  stricture  or  other 
source  of  irritation  in  the  urethra ;  and  when  this  is  removed, 
the  testicle  usually  soon  regains  its  natural  state  under  appro- 
priate management.  In  the  treatment  of  obstinate  or  recurrent 
epididymitis  it  is,  therefore,  well  to  examine  the  condition  of 
the  urethra  by  passing  a  bougie.  Such  cases  should  not  be 
neglected,  because,  as  just  pointed  out,  the  tubes  of  the  part  are 
liable  to  be  impaired  or  destroyed  by  the  effusion  of  lymph  and 
other  effects  of  protracted  inflammation. 

Chronic  inflammation,  including  syphilitic  disease. — Chronic  in- 
flammation of  the  testicle  is  seldom  a  relic  of  acute  inflammation. 
It  may  be  due  to  stricture  of  the  urethra,  or  to  injury  ;  but  the 
most  common  cause  is  syphilis  ;  and  the  following  account  is 
drawn  chiefly  from  the  observation  of  that  form  of  the  disease. 
It  usually  occurs  in  what  is  called  the  tertiary  stage  of  syphilis ; 
the  most  frequent  concomitant  symptoms  being  inflammation 
of  the  bones  and  ulceration  of  the  skin  and  throat ;  or  it  may 
occur  alone,  without  any  other  secondary  or  tertiary  symptoms  ; 
or  it  may  commence  after  these  have  subsided.  It  is  most 
frequent  in  those  who  are  pale  and  feeble. 

The  inflammation  is  often  insidious,  and  may  at  first  be  un- 
attended with  pain  and  confined  to  a  part  of  the  organ.  The 
patient,  perhaps,  accidentally  discovers  that  one  or  both  of  his 
testicles  are  enlarged  and  hard,  or  that  some  part  of  one  or 
both  is  in  this  condition ;  and  he  may  not  be  aware  of  the 
presence  of  any  such  disease  till  it  has  made  considerable 
advance.  The  surgeon  should,  therefore,  examine  the  organs 
in  suspicious  cases ;  indeed,  in  all  cases  of  tertiary  syphilis  it  is 
well  to  do  so.  Occasionally  it  is  met  with  as  a  congenital  affec- 
tion in  infants.* 

gistic  treatment,  the  necessity  of  ealniing  the  inflammatory  element,  on  the 
intensity  of  which  seems  to  depend  the  danger  of  definitely  obliterating  the 
excretory  duct  of  the  seminal  fluid.'  All  the  other  elements  may  be  present 
•vrithout  the  spermatozoa,  showing  that  they  are  furnished  by  the  seminal 
vesicles  or  prostate.  M.  Liegeois  even  affirms  that  in  unilateral  epididymitis  the 
secretion  of  the  opposite  testicle  is  diminished  at  the  time  and  long  afterwards 
(loc.  cit.  p.  513  and  541),  thus  indicating  a  difference  between  the  testicles  and 
other  double  organs  '  which  mutually  swpport  themselves,  and  redouble  their 
energy  when  the  function  of  one  of  the  two  is  impaired.' 
*  rath.  Trans,  vol.  xvi.  189. 
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Pathology. — The  structure  chiefly  affected  is  the  areolar  and 
septal  tissue  of  the  gland,  as  well  as  the  tunica  albuginea,  and 
the  mediastinum  ;  and  less  frequently  the  areolar  tissue  of  the 
epididymis.  These  tissues  become  indurated  by  the  deposition 
of  lymph  into  their  substance,  causing  enlargement,  hai'dness, 
and  heaviness  of  the  organ ;  and  the  deposit  often  takes  place 
irregularly,  affecting  some  of  the  lobules  and  not  others,  or 
affecting  them  imequally. 

The  knotty  outline  of  the  testicle,  which,  when  present,  is 
very  characteristic  of  this  disease^  depends  also  partly,  and  in 
some  instances  entirely,  upon  another  cause  besides  the  unequal 
manner  in  which  the  lobes  are  affected,  and  that  is,  upon  a 
deposit  of  lymph,  or  plastic  material^  in  nodules  or  tubercles,  in 
or  upon  the  tunica  albuginea,  or  in  the  areolar  tissue  of  the 
testis.  These  nodules  are  sometimes  very  dense ;  they  have 
commonly  a  whitish  or  faint  yellowish-white  colour,  and  are 
sparingly  streaked  with  blood-vessels,  which  exist  in  gi-eater 
numbers  at  their  circumference ;  and  they  are  described,  by 
those  who  have  examined  them  microscopically^  to  consist 
chiefly  of  fine  nucleated  fibres,  and  to  show  a  tendency  to  oily 
degeneration  towards  the  centre.* 

If  the  disease  subsides  in  an  early  stage,  the  lymph  may  be 
nearly  or  quite  absorbed,  leaving  the  tissue  little  impaii-ed.  If 
the  lymph  be  more  abundant,  or  be  more  organised,  it  is  likely 
to  remain,  causing  thickening  and  opacity  of  the  septa  and 
gradual  contraction  of  them ;  and  this  contraction,  as  in  cir- 
rhosis of  the  liver,  is  attended  with  shrinking  and  wasting  of  the 
glandular  substance.  In  this  way,  atrophy  of  the  testicle,  more 
Or  less  complete,  may  be  brought  about.  The  disease  in  that 
stage  is  well  illustrated  by  specimens  (2351,  in  Guy's 

Hospital  Museum,  which  are  described  as  examples  of  '  fibroid 
degeneration  of  the  testicle,'  and  are  attributed  to  syphilis.  In 
these  specimens  the  glandular  tissue  is  seen  to  have  in  great 
measure  disappeared,  being  replaced  by  opaque  white  fibrous 
tissue,  diffused  and  in  nodules,  which  bears  all  the  appearance 
of  having  been  the  product  of  inflammation.  Both  testicles  are 
affected  in  a  nearly  equal  degree  in  each  of  the  three  cases. 
The  intermediate  or  remaining  glandular  parts  appear  to  be 
sound,  also  the  vas  deferens  and  the  epididymis. 


*  Virchow,  in  his  ArcMv,  yoI.  xv.  p.  263 ;  and  Demme,  in  Virchow's  Archiv, 
vol.  xxii.  p.  181. 
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Sometimes,  however,  perliaps  usually  when  the  disease  is  long 
continued,  the  inflammation  extends  to  the  tiibules,  the  walls  of 
Avhieh  become  thickened  and  blended  with  the  intervening  tissue, 
according  to  Virchow,*  while  the  epithelium  lining  them  under- 
goes pigmental  and  fatty  degeneration. t 

'Not  long  ago,  examining  a  patient  who  died  from  other  causes, 
I  found  both  testes  of  about  the  natural  size,  hard  and  knotty, 
Avith  the  glandular  structure  almost  obliterated,  its  i^lace  being 
occupied  by  a  mass  of  firm  indurated  tissue  like  old  organised 
l^vmph,  except  at  ore  point  where  the  natui'al  structure  appear- 
ed quite  sound.  There  was  no  history  in  this  case,  but  it  was 
probably  one  of  syphilitic  disease.  In  some  cases  the  gland- 
tissue  is  so  entirely  supplanted  by  fibroid  tissue,  and  the  symp- 
toms that  have  attended  the  change  have  been  so  slight,  as  to 
suggest  that  it  was  a  result,  not  of  orchitis,  but  rather  of  a  de- 
gen  eration.+ 

M.  Vidal  (de  Cassis) §  lays  great  stress  on  the  tendency  to 
atrophy  of  the  syphilitic  testis.  He  gives,  however,  instances 
of  the  recovery  of  function  in  testicles  which  had  been  severely 
invaded  by  syphilitic  inflammation. 

A  testicle  which  has  been  hard  and  knotty  from  chronic  in- 
flammation may  remain  in  that  state  for  years,  undergoing  very 
little  change  and  being  a  source  of  little  or  no  inconvenience. 
It  may  even,  to  some  extent,  perform  its  function.  Under  such 
circumstances  the  patient  is  not  usually  willing  to  submit  to 
treatment ;  and  if  it  be  clear  that  the  disease  is  not  progressing, 
it  is  scarcely  worth  while  to  interfere  ;  for  the  efi'ased  lymph, 
which  is  the  cause  of  the  hardness,  has  probably  acquired  such 
consistency  that  it  will  not  become  absorbed,  except  iinder  the 


*  ArcMv,  vol.  XV.  p.  264. 

t  '  The  coni  vasculosi  become  tliiclfened,  hardened,  and  of  a  dark-hrown 
colour.'  '  In  general  there  are  marks  of  inflammation  upon  the  tunics  of  the 
testis,  such  as,  for  example,  adhesion ;  the  substance  of  the  gland  itself  is 
changed,  the  septa  are  much  more  apparent  than  natural,  the  seminiferous  tubes 
appear  to  be  less  in  number,  are  undoubtedly  much  reduced  in  their  size,  and  many 
become  cords  instead  of  tubes.'  '  The  absorption  may  proceed  till  the  whole  of 
the  glandular  structure  of  the  organ  is  removed,  leaving  the  tunica  vaginalis 
adherent  to  the  tunica  albuginea  and  the  septa  within  the  latter  ;  but  the 
whole  .substance  which  remains  is  not  larger  than  the  extremity  of  the  finger, 
and  it  feels  a  firm  and  very  solid  body.' — Sir  A.  Cooper,  On  the  Testicle,  pp. 
23,  24. 

I  Dr.  Wilks,  at  Path.  Society,  Lancet,  1859,  vol.  i.  p.  538. 
§  Mem,  de  la  Societe  de  Chirurgie  de  Paris,  vol.  ii.  p.  92. 
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influence  of  means  wliich  may  injure  the  health  or  do  damage 
to  the  remaining  tissue  of  the  organ. 

The  disease  is  sometimes,  though  not  veiy  often,  accompanied 
by  effusion  of  fluid  into  the  cavity  of  the  tunica  vagiiialis. 
When  it  is  so,  we  cannot  judge  of  the  condition  of  the  testicle 
till  the  fluid  has  been  evacuated. 

By  most  authors  this  disease — '  syphilitic  sarcocele, '  as  it  is 
sometimes  called — is  not  sufiiciently  distinguished  from  the 
scrofulous  disease — scrofulous  or  '  tuberculous  sarcocele  ' — to  be 
presently  described.  Yet  there  are  very  considerable  and  im- 
portant differences  between  the  two  in  their  causes,  their  nature, 
and  their  treatment,  as  well  as  in  the  tissues  primarily  affected 
by  them.  The  chronic  inflammatory  disease  does  not  often 
originate  spontaneously,  but  is  due  to  a  blow,  to  a  source  of  irri- 
tation in  the  urethra,  or  to  syphilis  ;  whereas  the  scrofulous 
disease  is  not  usually  traceable  to  these  causes,  but  is  depen- 
dent upon  the  scrofulous  diathesis.  The  morbid  product,  in  the 
one  instance,  is  situated  primarily  and  commonly  in  the  connec- 
tive tissue,  and  has  a  tendency  to  fibrous  development ;  in  the 
other  it  exists  primarily  and  chiefly  in  the  tubules,  though  tu- 
bercles are  sometimes  developed  in  the  connective  tissue,  and  it 
has  more  the  molecular  or  cell  form,  with  tendency  to  oily,  or 
caseous,  or  earthy,  or  more  frequently  purulent  degeneration. 
The  one  disease  may  require  antiphlogistic  treatment,  and  yields 
more  readily  to  mercury  and  iodide  of  potassium  than  to  any 
other  means ;  the  other  is  rarely  benefited  by  depletion  or  mer- 
cury, but  requires  measures  directed  to  promote  the  general 
health.  Both,  however,  are  liable  to  suppuration  and  the  sub- 
sequent protrusion  of  the  glandular  substance  in  the  form  of 
'  hernia  testis ; '  and  this  has  probably  led  to  the  two  diseases 
being  confounded  together. 

Suppuration. — The  inflammation  sometimes  goes  on  to  sup- 
puration, the  pas  being  formed  in  the  substance  of  the  testis, 
and  being,  consequently,  bound  in  by  the  tunica  albuginea. 
Supposing  it  to  be  formed  only  at  one  or  two  points  and  in 
small  quantity,  it  may  remain  for  a  great  length  of  time  in  the 
testicle  ;  and  becoming  surrounded  by  a  thick  wall  of  lymph, 
it  may  dry  up  into  a  caseous  or  putty-like  substance,  or  be  the 
seat  of  calcareous  infiltration,  and  so  be  ultimately  converted 
into  an  earthy  mass.  Small  abscesses  in  these  stages  of  decline 
are  not  unfrequently  met  with  in  the  testicle,  and  occasionally 
are  symmetrical  in  the  two  testicles.     They  are  commonly 
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thougM  to  be  of  tuberculotis  origin,  and  probably  are  so  some- 
times. It  now  and  then  happens  that  a  small  collection  of  pus 
pent  up  in  the  testicle  is  a  source  of  a  good  deal  of  irritation, 
and  gives  rise  to  frequently  recurring  attacks  of  inflammation. 
In  the  Museum  of  the  College  of  Surgeons  is  a  testicle  with  a 
small  abscess  in  the  epididymis ;  it  was  extirpated  because  it 
had  for  many  years  been  the  seat  of  the  most  severe  pain. 

When  once  matter  is  formed,  however,  it  generally  increases, 
as  in  the  case  of  abscesses  in  other  parts,  and  distends  the  tu- 
nica albuginea  and  other  tissues  of  the  testicle.  It  thus  induces 
absorption,  to  a  greater  or  less  extent,  of  the  glandular  tissue, 
and  gradually  makes  its  way  through  the  tunica  albuginea, 
most  commonly  through  the  fore  part.  The  tunica  vaginalis 
becomes  adherent ;  so  do  the  superficial  structures,  and  the 
matter  is  in  course  of  time  discharged  through  them.  The 
aperture  may  continue  for  a  time,  and  then  close,  the  disease 
abating  ;  or  a  succession  of  abscesses  may  ibrm,  burst,  and  heal. 

Hernia  testis. — Sometimes,  however,  healing  does  not  take 
place  so  favourably.  The  aperture  in  the  skin  is  enlarged  by 
ulceration,  and  discloses  a  firm  coarsely  granular  mass  connected 
with  the  testicle.  The  mass  might  be  supposed,  even  when  re- 
moved from  the  body,  to  be  formed  by  granulations  sprouting 
from  the  anterior  surface  of  the  testicle  :  a  section,  however, 
almost  always  shows  that  it  is  composed,  as  first  pointed  out  by 
Sir  W.  Lawrence,*  of  the  indurated  and  altered  structure  of  the 
testicle,  pressed  through  the  ulcerated  opening  in  the  tunica  vagi- 
nalis, constricted  where  it  is  girt  by  the  tunic,  and  expanding  and 
granulating  beyond  it.  It  is  seldom  large,  and  the  testicle  has 
usually  become  much  reduced  in  size  when  the  protrusion  takes 
place  ;  so  that  altogether  the  j)rotruding  mass  and  the  remnant 
of  testicle  often  do  not  more  than  equal  the  natural  size  of  the 
organ.  The  amount  of  the  protrusion  varies  from  a  small  nodule 
to  the  whole  substance  of  the  testicle.  In  some  cases  the  entire 
glandular  part  of  the  testicle,  and  with  it  the  mediastinum,  is 
projected  thi-ough  the  tunica  albuginea,  and  stands  out  beyond 
the  level  of  the  skin  ;  and  even  then,  as  just  said,  the  protruding 
mass  is  not  very  large. 

The  integuments  around  the  hernial  protrusion  are  usually 
indurated,  and  more  or  less  undermined.  Sometimes  they  eon- 
strict  its  neck  like  a  collar.    Sometimes  they  are  ulcerated  as 


*  Eilinh.  Mid.  and  Surt/.  Jviinial,  vol.  iv.  p.  257. 
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well  as  indurated,  the  ulcers  spreading  with  everted  edges  and 
very  painful,  so  that  the  disease  presents  many  of  the  characters 
of  cancer.  In  a  case  lately  under  my  care  the  affection  was 
thought  to  be  malignant,  and  had  much  that  appearance ;  hut 
under  mercurial  inunction  the  protruding  mass  shrank  and  the 
ulcers  healed. 

In  this  disease,  whether  the  epididymis  be  implicated  or  not, 
the  vas  deferens  is  not  usually  diseased.  In  all  the  cases  thtit 
I  have  examined,  though  some  were  of  long  standing  and  far 
advanced,  that  tube  retained  nearly  or  quite  its  natural  size,  a^nd 
so  far  as  I  could  judge,  its  natural  condition.  Nevertheless  M. 
Liegeois  finds  that  the  seminal  fluid  is  usually  deprived  of  sper- 
matozoa when  the  affection  is  double ;  but  they  may  re-appear, 
and  often  do  so  under  the  influence  of  iodine.* 

Diagnosis. — The  pain  attendant  on  chronic  inflammation  of 
the  testicle  varies  with  the  rate  at  which  the  disease  progresses. 
When  this  is  slow,  there  is  often  no  pain  at  all,  or  merely  an 
uneasiness  which  may  not  be  constant.  Indeed,  as  before  said, 
the  patient  may  be  first  apprised  of  the  malady  by  finding  one 
or  both  testicles  larger  than  natural.  When  the  testicle  swells 
more  quickly,  the  pain  is  often  severe,  dull,  heavy,  aching,  ex- 
tending to  the  loins.  Sometimes  it  is  perceived  only  in  the 
loins.  When  matter  is  forming  there  is  usually  pain  ;  though 
this  also  depends  upon  whether  it  forms  quickly  or  not.  The 
enlargement  of  the  testicle  from  chronic  inflammation  may 
be  distinguished  from  that  dependent  on  other  causes  hy  its 
appearing  first  in  the  body  of  the  testicle,  and  by  the  uneven, 
knotty  feel,  or  stony  hardness  of  the  gland.  The  part  is  usually 
tender,  and  more  or  less  painful.  It  rarely  attains  to  any  gi'eat 
size.  The  distinction  between  testicle  and  epididymis  is  soon 
lost ;  perhaps  the  latter  becomes  involved  in  the  disease  ;  and 
too  frequently,  both  testicles  are  affected,  the  disease  probably 
showing  itself  at  corresponding  parts  of  the  two  organs.  The 
presence  or  history  of  syphilitic  disease  in  other  parts  of  the 
body  will  further  assist  in  the  diagnosis.  If  there  be  hydrocele 
superadded,  it  may  be  impossible  to  recognise  the  condition  of 
the  testicle  till  the  fluid  has  been  evacuated. 

Treatment. — The  greater  tendency  of  chronic  inflammation, 
as  compared  with  the  acute  form  of  the  disorder,  to  show  itself 
in  both  testicles  and  to  impair  or  destroy  the  glandular  tissue 


*  Med.  Times  and  Gazette,  Nov.  6,  1860^  p.  541. 
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of  the  organs,  renders  its  treatment  very  important.  It  is  also 
a  more  complicated  and  difficult  matter  than  the  treatment  of 
acnte  inflammation  of  the  testicle ;  for  not  only  is  chronic  in- 
flammation, under  most  circumstances,  a  more  obstinate  and 
less  amenable  affection  than  the  acute,  but  in  this  case  it  is,  in 
addition,  often  associated  with,  and  dependent  upon,  a  consti- 
tutional malady  which  requires  very  much  patience  and  good 
management  for  its  control.  The  local  treatment  is  such  as  is 
suited  to  chronic  inflammation  of  other  parts : — rest,  and  sup- 
port by  means  of  a  suspensory  bandage,  with  perhaps  the  more 
decided  pressure  of  an  elastic  bandage  or  of  plaster.  Well- 
adjusted  pressure  is  an  effective  means  of  reducing  the  size  of  a 
testicle  enlarged  by  inflammation.  It  is  not  of  much  service — 
indeed,  it  usually  cannot  be  borne — when  suppuration  has  com- 
menced. Hydrocele,  in  addition  to  the  enlargement,  facilitates 
the  employment  of  pressure ;  and  I  have  remarked,  that  the 
fluid  does  not  so  easily  disappear  under  its  influence  as  does  the 
more  solid  swelling  of  the  testicle.  The  pressure  may  be  alter- 
nated or  combined  with  the  application  of  iodine  and  mercurial 
ointment ;  or  the  latter  may  be  employed  alone,  for  a  great 
number  of  cases  of  chronic  enlargement  of  the  testicle  will  be 
found  to  yield  to  its  influence.  Leeches  are  sometimes  of  ser- 
vice. The  best  plan  is  to  apply  a  few,  three  or  four,  upon  the 
scrotum — the  objections  to  placing  them  on  the  scrotum,  men- 
tioned when  speaking  of  acute  inflammation,  not  holding  good 
in  the  case  of  chronic  inflammation  ;  and  they  may  be  repeated 
two  or  three  times  a-week. 

Attention  to  the  general  health  forms  a  most  important  item 
in  the  treatment  of  most  chronic  inflammatory  affections  ;  but 
the  directions  must  be  regulated  according  to  circumstances ; 
and  I  simply  allude  to  it  here  for  the  purpose  of  indicating  that  it 
must  not  be  forgotten. 

When  suppuration  has  taken  place  the  abscess  should  be 
opened  early ;  and  the  opening  should  be  maintained  so  as  to 
insure  a  free  vent  for  the  matter.  If  a  sinus  remains  long, 
after  either  the  artificial  or  the  natural  opening  of  the  abscess, 
it  may  be  laid  open  and  cauterised  to  the  bottom.  When  the 
granular  substance  of  the  organ  protrudes,  forming  what  is 
called  '  hernia  testis,'  a  cure  may  often  be  effected  by  pressure 
with  plaster  carefully  and  perseveringly  applied.  The  plaster 
should  be  renewed  at  least  once  daily,  in  some  instances  twice 
a-day.    It  is  well  to  leave  an  hour  or  two  between  the  removal 
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and  the  re-applieation  of  tlie  plastei^  duriHg  which  time  the 
surface  can  be  well  cleansed  and  refreshed.  Some  lint  or 
charpie,  with  nitric  oxide  of  mercury,  or  some  stimulating- 
fluid,  may  be  placed  upon  the  granulating  mass  beneath  the 
plaster.  If  this  plan  fails,  or  is  likely  to  fail,  the  protruding- 
part  may  be  removed  with  the  knife  or  caustic ;  or,  which  is  a 
better  plan,  the  undermined  skin  may  be  divided,  and  all  sinuses 
freely  laid  open,  even  if  they  extend  into  the  substance  of  the 
testicle.  The  edges  of  the  skin  should  then  be  pared  away ; 
and  the  skin  having-  been  separated  from  the  testicle  on  either 
side,  its  edges  are  to  be  united  in  front  of  the  testicle  by  suture, 
as  suggested  by  Professor  Syme.  It  may  be  desirable  to  re- 
move the  protruding  part  before  approximating  the  edges  of 
the  skin,  as  practised  by  Sir  A.  Cooper  :  this,  however,  is  not 
often  necessary ;  for  the  granular  mass,  when  it  is  covered  by 
the  skin,  sometimes  shrinks,  and  gives  no  further  trouble.  If 
the  union  of  the  skin  fails,  and  suppuration  takes  place  beneath 
it,  and  the  granular  mass  reappears,  a  cure  is  still  not  neces- 
sarily to  be  despaired  of;  and  it  may  be  promoted  by  attention 
to  the  general  health,  and  by  stimulating  applications  or  pres- 
sure. I  have  also  heard  of  an  oj)eration  performed  in  Glasgow, 
and  devised  by  Dr.  Pagan  of  that  city,  which  consists  in  dis- 
secting down  methodically  to  the  tunica  albuginea,  and  then 
incising  the  margin  of  the  aperture  in  that  tunic  like  the  ring  in 
a  strangulated  hernia.  After  this  the  treatment  of  the  affection 
is  said  to  be  much  moi-e  successful.  We  should  be  unwillino- 
to  remove  the  organ,  because,  even  in  the  very  worst  cases,  a 
sufficient  amount  of  glandular  structure  sometimes  remains  so 
far  unimpaired  as  to  perform  its  function  or  to  admit  of  being- 
restored  for  that  purpose.  It  may,  however,  be  desirable  to 
resort  to  this  measure  if  one  testicle  only  is  involved,  when  the 
disease  in  it  has  been  extensive,  and  when  the  state  of  the 
patient's  health  requires  a  speedy  relief  from  the  local  source  of 
irritation. 

When  the  chronic  inflammation  of  the  testicle  is  part  of  a 
syphilitic  affection,  which  is  very  often  the  case,  the  treatment 
must  be  conducted  in  accordance  with  the  principles  laid  down 
in  the  essay  on  Stphilis.  I  will  only  here  remark  that  the 
X^Ian  which  I  have  found  most  effectual,  indeed  rarely  to  fail, 
in  chronic  orchitis,  whether  there  be  a  syphilitic  history  or  not, 
if  commenced  before  suppuration  has  taken  place,  is  the  rubbing 
in  of  mercurial  ointment.    A  small  quantity  is  to  be  rubbed  into 


122         DISEASES  OF  THE  MALE  OEGANS. 


the  scrotum,  or  any  other  part  of  the  body,  once  or  twice  a  day. 
It  is  scarcely  necessary  to  carry  the  mercurial  influence  upon  the 
system  to  such  an  extent  as  to  affect  the  gums.  Small  doses  of 
the  iodide  of  potassium  may  be  given  at  the  same  time ;  a,nd  the 
decoction  of  sarsaparilla,  made  fresh  and  taken  to  the  amount 
of  a  pint  or  a  pint  and  a  half  daily,  is  very  beneficial  vphen  the 
patient  is  debilitated.  In  this  and  other  syphilitic  affections 
the  mercurial  infrication  has,  so  far  as  my  observation  goes, 
proved  more  effectual  than  the  fumigation  or  bath  ;  and,  with  a 
little  care  in  varying  the  place  of  its  application,  the  irritation 
of  the  skin  liable  to  follow  its  use  may  be  avoided.  Even 
when  suppuration  has  taken  place,  the  mercurial  influence 
may  be  beneficial  in  promoting  the  removal  of  the  effused 
lymph,  and,  occasionally,  in  determining  the  absorption  of  the 
pus. 

In  syphilitic  cases  I  have  known  the  ulcers  of  the  skin,  con- 
sequent on  the  bursting  of  abscess  formed  in  the  testicle,  and 
accompanying  the  hernial  protrusion,  to  spread  quickly  with 
foul  surface  and  sinuous  edge,  and  to  be  attended  with  great 
pain.  Under  the  use  of  opium,  combined  with  other  measures 
for  supporting  the  skin,  so  as  to  relieve  it  of  the  pressure  of  the 
testicle,  and  for  reducing  the  size  of  the  testicle,  this  serious 
aggravation  of  the  malady  may  be  overcome. 

Those  measures  which  most  tend  to  arrest  the  disease,  and 
promote  the  removal  of  the  effused  lymph,  are  the  most  calcu- 
lated to  prevent  the  atrophy  which  is  liable  to  ensue  upon 
chi'onic  inflammation  of  the  glandular  structure  of  the  testis. 
The  atrophy  may  commence  during  the  swollen  state  of  the 
organ ;  indeed,  atrophy  and  enlargement  may  go  on  together. 
We  do  not,  however,  obtain  evidence  of  the  former  till  the 
swelling  subsides.  We  then  find  that  the  diminution  does  not 
stop  when  the  organ  is  reduced  to  its  normal  size,  but  con- 
tinues, and  may  go  on  till  the  testicle  almost  entirely  disappears. 
I  do  not  know  that  any  means  can  be  adopted  which  give  much 
hope  of  staying  the  progress  of  atrophy.  An  invigorating 
plan  should  be  pursued — fresh  aii',  cold  ablutions,  nutritious 
diet,  &c. 

A  recurrence  of  the  disease — and  this  has  been  found  to  take 
place  in  several  instances — is  best  prevented  by  continuing 
the  mercurial  influence,  in  a  slight  degree,  for  some  time  after 
the  testicle  has  resumed  its  natui-al  state.  This  treatment 
should  be  combined  with  a  general  tonic  regimen  and  measures 
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decoction  of  sarsaparilla  certainly  lias  a  beneficial  effect  in  these 
cases. 

I  have  thought  it  best  to  consider  syphilitic  orchitis  in  con- 
junction with  common  chronic  orchitis^  because  the  two  affec- 
tions correspond  closely  in  nearly  every  partic^ular.  The  symp- 
toms and  course  of  the  two  are  the  sam^e.  Their  pathology, 
so  far  as  we  can  judge  from  external  examination,  is  the  same. 
There  is  the  hard  knotty  enlargement,  commencing  usually  in 
the  body  of  the  testicle,  but  affecting  often  the  epididymis  ; 
there  is  the  tendency  to  suppuration,  to  hernia  testis,  and  to 
atrophy.  And  this  view  of  the  pathological  relationship  is 
confirmed  by  the  few  opportunities  which  have  been  afforded  of 
examining  syphilitic  testes  in  the  early  stage  of  the  disease. 
The  treatment  is  the  same;  the  only  difference  being  that 
where  a  syphilitic  virus  is  present,  the  tendency  to  recurrence 
of  the  disease  is  greater,  and  the  remedies  must,  consequently, 
be  more  perseverlngly  continued.  Lastly,  and  this  is  not  the 
least  important  reason,  the  two  affections  can  be  distinguished 
only  by  the  history,  or  by  the  presence  or  absence  of  other 
symptoms  ;  and  it  is  probable,  if  not  certain,  that  many — I 
would  say  most — of  the  cases  supposed  to  be  examples  of  simple 
orchitis  are,  in  reality,  the  result  of  syphilitic  disease. 

Chronic  orchitis  is  sometimes  met  with  in  one  or  both  testi- 
cles in  infants,  the  part  being  enlarged  and  hard,  and  perhaps 
tender.  In  some  eases  it  has  been  attributable  to  syphilis  ;  and 
it  generally  yields  to  mild  mercurial  treatment. 

Scrofulous  or  tuberculous  disease  is  one  of  the  most  common 
affections  of  the  testicle — more  common  than  is  generally 
supposed.  It  is  most  frequent  in  young  men ;  but  is  sometimes 
met  with  in  children  and  in  aged  persons.  It  is  often  asso- 
ciated with  phthisis,  and  may  be  found  in  the  examination  of 
many  of  the  victims  of  that  disorder,  in  whom  there  has  been 
no  suspicion  of  its  existence  during  life.  Ordinary  inflammation 
— acute  and  chronic — has  just  been  described  as  displaying 
itself,  chiefly  and  primarily,  in  the  intertubular  areolar  tis- 
sue and  in  the  fibrous  septa  of  the  testicle  and  .epididymis. 
Scrofula,  on  the  contrary,  is  very  much  a  disease  of  the  tubular 
structure,  the  areolar  and  fibrous  tissues  being  involved,  in 
most  cases,  only  see©ndarily,  in  consequence  of  the  inflammation 
which  ensues,  or  by  the  development  of  tubercles  in  them ;  and 
often  they  escape  till  a  late  period.  It  attacks  both  the  testicle 
and  the  epididymis,  though  not  appearing  in  quite  the  same 
form  in  both,  or      nni+,P  tTiA  stimp  iimo   
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Affecting  the  epididymis. — As  a  general  rule,  to  wliieli  tliere 
are  many  exceptions,  it  appears  earlier,  arid  progresses  more 
quickly,  in  the  epididymis.  The  convoluted  tubes  of  the 
epididymis  become  swollen  and  distended  with  white  scrofu- 
lous matter,  which  is  at  first  contained  within  the  tubes, 
blended  with  the  epithelium,  and  is  made  up  probably,  in 
part  at  least,  of  accumulated  and  morbid  scales  of  epithe- 
lium. In  this  condition  the  epididymis  is  enlarged  in  part, 
or  usually  in  its  whole  length,  to  the  thickness,  perhaps, 
of  one's  finger;  and,  thus  swollen,  may  be  felt  embracing  the 

hinder,  upper,,  and  lower  parts  of 
the  testicle.  It  is  smooth  on  the 
surface;  and  the  unaltered  areolar 
tissue  may  be  dissected  from  it,  so 
as  to  disclose  the  tubular  structure, 
which  is  still  quite  apparent,  and 
which  may  be,  to  a  greater  or  less 
extent,  unravelled.  The  disease  ex- 
tends, commonly,  for  some  distance 
up  the  vas  deferens  ;  and  that  tube  be- 
comes enlarged  to  two  or  three  times 
its  natural  size^  and  is  filled  with 
yellowish-white  scrofulous  matter. 
Soon  the  mucous  and  other  tissues  of 
the  tubes  of  the  ei^ididymis  become 
infiltrated  with,  or  degenerated  into, 
the  scrofulous  substance,  and  gra- 
dually disappear,  so  that  the  coils  of  the  tubes  are  blended 
and  lost ;  and  the  epididymis  is  thus,  more  and  more,  converted 
into  a  mere  bao-  of  scrofulous  matter.  At  the  same  time  that 
matter  softens ;  and,  when  the  softening  takes  place,  the  sur- 
rounding areolar  tissue  inflames,  and  is  infiltrated  with  serum 
and  lymph,  preventing  the  free  movement  of  the  skin  upon  the 
part.  As  the  softening  progresses  to  suppuration,  the  epidi- 
dymis becomes  distended  and  fluctuating,  presenting  the  con- 
dition of  a  scrofulous  abscess  ;  the  skin  becomes  more  adherent 
and  inflamed,  the  intervening  tissues  are  removed  by  absorption, 
and,  the  abcess  bursting  or  being  opened,  the  ordinary  turbid 
scrofulous  pus  is  discharged.  The  opening  does  not  soon  close^ 
but  continues  for  a  long  time — for  months  or  years — to  give 
vent  to  a  thin  watery  fluid,  and  now  and  then  to  portions  of 
earthy  matter ;  and  a  narrow  channel,  with  thick  walls,  feeling 


Scrofulous  disease  of  the  epidi- 
dymis :  a,  body  of  tlie  testicle 
unaltered. 
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like  a  cord,  may  be  traced  from  the  skin  to  the  diseased  part  of 
the  epididymis.  Commonly  other  abscesses  form  in  a  similar 
manner,  and  either  burst  through  the  same  opening  or  give  rise 
to  other  sinuses. 

Affecting  the  body  of  the  testis. — While  these  changes  are 
going  on  in  the  epididymis,  the  disease  m  ikes  its  way  into  the 
rete  and  body  of  the  testicle  ; 
unless,  indeed,  it  has  pre- 
viously commenced  in  those 
parts.  The  rete  becomes  en- 
larged and  consolidated  ;  and 
its  structure  appears  to 
undergo  the  same  changes 
as  that  of  the  epididymis. 
In  the  body  of  the  testicle 
the  disease  shows  itself,  at 
first,  in  a  less  uniform  manner 
than  in  the  epididymis.  It 
appears  in  the  form  of  small 
grey  tubercles — very  like  the 
grey  tubercles  of  the  lungs — 
sparingly  scattered  through 
the  tubular  structure.*  They 
do  not,  however,  appear  to 
resemble  the  pulmonary  tu- 
bercles in  softening  down  into 
separate  vomicse ;  but  they 


Scrofulous  testis  :  a,  thickened  vas  deferens  ; 
b,  b,  suppurated,  ragged,  partially  destroyed 
epididymis  ;  c,  c,  c,  greatly  enlarged  and 
diseased  lobes  of  the  testis  exposed  by 
reflection  of  the  tunica  albviginea.  They 
have  been  easily  separated,  the  intervening 
tissue  being  soft  and  healtliy. 


*  'The  small  isolated  yellowish-grey  bodies  found  in  the  testicle  in  the  early 
stage  of  the  disease  are  composed  of  coils  of  diseased  seminal  tubes  with  altered 
contents.'  '  The  contents  consist  mainly  of  large  cells,  some  of  which  exhibit 
vesicular  nuclei  and  are  disintegrating ;  of  smaller  shrivelled  cells,  or  irregularly- 
shaped  nuclear  particles,  and  of  a  small  quantity  of  granulo-molecular  matter. 
The  distension  of  the  tubules  in  some  places  is  sudden  and  globular,  so  that  the 
distended  portion,  with  its  contents,  forms  a  small  tumour.'  '  The  matter  accu- 
mulates until  the  tabes  burst,  and  their  contents  are  extravasated  among  the 
surrounding  tissues.'  '  With  further  disintegration  more  molecular  matter  and 
fat  are  developed,  and  at  last  earthy  salts.' — Dr.  Andrew  Clark,  in  Curling  On 
the  Testicle,  p.  282,  and  Trans,  of  Path.  Soc.  vol.  vi.  p.  91.  In  vol.  ix.  Dr.  Clark 
adds,  that  the  '  deposit  has  a  different  structure  at  different  periods  of  its  growth, 
and  at  different  parts  of  the  same  deposit.  Thus,  in  the  centre  of  a  large  deposit 
the  structure  is  chiefly  granular,  at  the  circumference  chiefly  celltilar.'  In  one 
specimen  he  found  numerous  fine  crystals  of  the  triple  phosphate  between  those 
tubes  in  which  the  deposit  was  being  produced.  The  relation  of  these  crystals 
to  the  pathological  process  he  has  not  determined.  See  drawing  by  Cruveilhier, 
Anatomie  pathohgufie,  livraison  9^,  PI.  I.  fig.  2. 
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enlarge  and  become  confluent,  and  so  occupy  and  coiisolidate 
considerable  portions — it  may  be  tbe  whole — of  the  glandular 
structure,  the  intervening  tissue  remaining  unaffected.  Thus 
we  occasionally  find  the  lobes  of  the  testicle  more  or  less 
swollen  from  infiltration  of  yellowish-white  scrofulous  matter, 
yet  distinct  from  each  other,  and  separated  by  the  areolar 
tissue  and  the  fibrous  septa,  which  still  retain  their  natural 
cha  racters.  In  other  cases  the  areolar  tissue  becomes  thickened, 
coarse  and  indurated,  as  in  ordinary  chronic  inflammation  ;  or 
it  may  be  absorbed,  the  lobes,  as  well  as  the  tubes,  being  thus 
rendered  confluent  into  one  opaque,  yellowish-white,  cheesy 
substance,  which  fills  up  the  whole  space  enclosed  by  the  tunica 
albuginea.  Soon  softening  commences,  usually  at  the  middle 
of  a  lobe ;  and  an  abscess  is  formed,  which  makes  its  way 
through  the  tunica  albuginea  and  the  superficial  structures, 
just  in  the  same  manner  as  does  the  ordinary  chronic  abscess. 
As  in   that  protrusion  of  the  altered  substance  of 

the  testicle — '  a  hernia  testis  ' — may  follow,  forming  a  coarsely 
granulated  mass,  cohered,  perhaps,  wholly  or  in  part,  by  soft 
white  detritus  of  tissue,  and  presenting  through  the  ulcerated 
opening  in  the  skin.    The  changes  that  have  been  described 
may  go  on,  pari  passu,  in  the  testis  and  in  the  epididymis ; 
so  that  the  glandular  substance  may  be  disorganised,  and 
may  pi-esent  at  the  fore  part  of  the  scrotum,  while  the  epi- 
didymis is  converted  into  abscesses  bursting  through  the  hinder 
part  and  sides.    I  have  also  seen  the  swollen  but  unbroken 
body  of  the  testicle,    simulating   '  hernia  testis,'  protruded 
through  the  skin  which  was  ulcerated  and  undermined  in 
consequence  of  the  formation,  spreading,  and  bursting  of 
abscesses  from  the   epididymis.     More  commonly,  however, 
the  disease  in  the  one  part  of  the  organ  progresses  more 
rapidly  than  in  the  other;   and  we  find,  accordingly,  that 
when  the  epididymis  has  suppurated,  there  are  often  only  a  few 
tubercles  in  the  testis,  and  when  the  latter  is  infiltrated  or 
softened,  the  epididymis  may  be  merely  altered  in  shape, 
spread  out  upon,  and,  so  far  as  external  appearance  goes, 
blended  with  the  testis. 

Tuherdes. — Associated  with  this  scrofulous  affection  of  the 
lining  membrane  and  epithelium  of  these  tubules  there  may  be 
found  genuine  tubercles — the  '  miliary  tubercles '  of  Laennec, 
the  '  granular  or  knotty  tubercles  '  of  Virchow — occupying  the 
delicate  connective  tissue  between  the  tubules.    They  some- 
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times  exist  alone,  or  precede  the  disease  of  the  tubules.  They 
enlarge  by  formation  or  proliferation  of  cells  on  their  exterior, 
and  become  aggregated  into  larger  masses,  between  which  the 
tubules  are  compressed  and  destroyed ;  so  that,  in  time,  the 
affected  lobules  are  converted  entirely  into  tuberculous  matter. 
Or,  more  commonly,  the  tubules  are  diseased  at  the  same  time, 
so  that  their  walls  are  destroyed,  and  the  scrofulous  matter  in 
their  interior  is  rendered  confluent  with  the  tuberculous  matter 
on  their  exterior,  forming  a  homogeneous  mass,  which  under- 
goes the  changes  just  described.  These  tubercles  are  found, 
most  frequently,  in  the  hinder  part  of  the  lobes  of  the  testis, 
near  to  the  mediastinum,  and  are  regarded  as  indications  of  a 
more  depraved  constitutional  diathesis  than  the  scrofulous 
affection  of  the  tubules.  It  is,  however,  impossible  to  distin- 
guish during  life  between  the  two ;  and,  even  when  the  part 
has  been  removed  from  the  body,  it  is  not  easy  to  decide 
whether  the  small  spherical  white  bodies,  commonly  recognised 
as  tubercles,  are  the  genuine  tubercles  of  the  areolar  tissue,  or 
are  the  result  of  a  degeneration  of  the  tubular  structure. 
Neither  is  the  distinction  of  much  practical  or  pathological 
importance.  Probably  it  is  the  same  disease  in  both  instances, 
the  difference  consisting  simply  in  the  tissue  in  which  it  is 
seated.* 

Scrofulous  disease  often  affects  both  testes,  though  it  is  com- 
monly more  advanced  in  one  than  in  the  other.  It  is  liable  to 
extend  along  the  whole  length  of  the  vas  deferens,  and  to  in- 
volve the  vesiculse  seminales  and  the  prostate  gland,  leading  to 
changes  in  them  corresponding  with  those  in  the  testicle.  I 
have  also  seen  cases  in  which  the  disease  was  not  confined  to 
the  genital  tubes,  but  affected  those  of  the  urinary  system  also, 
causing  dilatation  of  the  ureters,  pelvis,  and  calices  of  the 
kidneys,  with  thickening  and  degeneration  of  the  lining  mem- 
brane and  epithelium,  so  that  the  swollen  tubes  were  almost 
choked  up  with  the  scrofulous  matter,  while  the  cortical  sub- 
stance of  the  kidneys  was  streaked  and  spotted  with  yellowish- 
white  deposit,  or  riddled  with  abscesses. 

Reparative  processes. — To  what  extent  reparation  may  take 
place  it  is  difficult  to  say.    The  examination  of  morbid  speci- 


*  See  *  Ein  Beitraw  zur  Kenntniss  der  anatomisciien  iind  clinischen  Bedeutunc 
der  sogenannten  Hodentiiberkel,'  von  Dr.  Ilermann  Demme,  in  VLrchoiv's 
Archiv,  vol.  xxii.  p.  155.    Hulke,  Med.  Times  and  Gazette,  vol.  xxx.  280. 
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mens  helj^s  us  very  little.    Clinical  observation  gives  great 
reason  to  believe  that,  under  favourable  circumstances,  scrofu- 
lous and  tuberculous  matter  may  undergo  complete  absorption, 
leaving  the  tissue  which  had  been  occupied  by  it  quite  unim- 
paired ;  and  the  inference  derived  from  pathological  investiga- 
tion of  similar  products  in  other  parts  of  the  body  is  that  they 
may  fall  into  a  quiescent  state,  the  more  watery  elements 
becoming  absorbed,  while  the  remaining  constituents  are  im- 
pregnated with  oily  matter  or  saline  particles,  so  that  the  mass 
is  converted  into  a  substance  like  putty  or  soft  cheese,  or, 
finally,  into  a  dTy  earthy  lump  composed  chiefly  of  carbonate  of 
lime.    While  these  changes  are  going  on,  the  mass  is  enclosed 
and  isolated  from  adjacent  parts  by  a  capsule  of  lymph  eflPused 
around  it.    We  often  see  small  circumscribed  earthy  masses  in 
the  body  of  the  testicle,  perhaps  in  the  corresponding  parts  of 
the  two  testicles,  or  in  the  epididymis ;  and  analogy  leads  to 
the  supposition  that  some  of  these  are  the  remnants  of  tuber- 
culous disease,  Avhich  has  subsided  and  done  little  injury  to 
the  organ  ;  and  we  occasionally  find  circumscribed  tuberculous 
lumps  which  would  be  likely  to  be  converted  into  these  earthy 
masses.    The  knowledge  of  such  conditions  assists  us  in  our 
practice ;  for  it  is  not  difficult  to  recognise  these  masses  in  the 
living  subject,  and  we  can  relieve  the  patient's  fears  by  the 
assurance  that  they  are  of  little  importance.    Granted  that 
they  are  of  the  nature  supposed,  they  must  be  the  result  of  very 
limited  manifestations  of  the  disease.    It  might  be  said  that 
they  do  not  warrant  much  hopefulness  of  the  favourable  termi- 
nation of  a  more  general  invasion  of  the  organ  by  scrofula. 
Nevertheless,  my  own  experience  of  the  disease,  clinically, 
makes  me  very  unwilling  to  condemn  a  testicle,  even  though  it 
be  the  seat  of  severe  and  extensive  scrofula.    It  is  impossible 
to  know  that  all  the  tubules  are  involved ;  and  I  have  often 
been  astonished  at  the  good  results  that  have  followed,  in 
apparently  hopeless  cases,  from  judicious  treatment  when  the 
circumstances  were  favourable  to  the  improvement  of  the 
health  and  the  subsidence  of  scrofula.    Particularly  should 
this  be  borne  in  mind  when,  as  so  often  happens,  both  testicles 
are  diseased. 

Diagnosis. — The  recognition  of  the  disease  is  not  difficult. 
The  appearance  of  the  patient,  the  enlargement  of  the  epididy- 
mis with  thickening  of  the  vas  deferens,  and,  perhaps,  enlarge- 
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ment  of  the  testis,  followed  by  slowly  forming  abscesses  with- 
out much  pain,  the  pain  being  chiefly  confined  to  the  period 
when  the  skin  is  inflamed,  leave  usually  little  doubt  as  to  the 
nature  of  the  case.  Nevertheless,  there  are  cases  which  deceive 
even  the  most  experienced ;  and  now  and  then  a  scrofulous 
testicle  is  removed  under  the  supposition  that  it  is  malignant.* 
The  condition  of  the  lungs  should  be  investigated,  especially 
when  the  patient  has  the  tuberculous  aspect.  It  is  also 
well  to  inquire  into  the  condition  of  the  urinary  organs ; 
and,  if  there  are  any  symptoms  of  disorder  in  them,  to  ex- 
amine the  state  of  the  prostate  and  the  vesiculse  seminales, 
remembering  that  those  parts  not  unfrequently  suffer  in  the 
same  manner  as  the  testicle.  Sometimes  the  disease  is  more 
advanced  in  them  than  in  the  testicle,  but  not  commonly.f 
Hydrocele  is  not  an  ordinary  accompaniment ;  but  when  it  is 
present,  the  true  nattire  and  extent  of  the  disease  will  probably 
not  be  ascertained  till  the  fluid  has  been  evacuated.  It  is  not 
usually  a  painful  disease.  It  may  be  grafted  upon  an  attack  of 
acute  inflammation  in  those  who  are  of  scrofulous  temperament ; 
and  this  should  be  borne  in  mind  in  the  treatment  of  epididy- 
mitis in  such  persons,  and  should  induce  us  to  adopt  an  in- 
vigorating regimen  as  soon  as  the  subsidence  of  the  acute 
symptoms  will  permit  it.  It  may  be  induced  by  a  blow.  Often 
the  disease  has  made  considerable  advance  before  it  attracts 
the  patient's  attention ;  and  he  discovers  by  accident  a  lump  at 
the  hinder  part  of  the  testicle,  or  in  its  substance.  Sometimes 
the  part  is  painful  and  tender  at  the  onset,  and  it  is  commonly 
so  when  softening  and  suppuration  are  going  on. 

Treatment. — The  treatment  consists,  principally,  in  means 
calculated  to  improve  the  general  health  and  impart  vigour  to 
the  nutritive  processes ;  and  of  these,  fresh  air  out-of-doors, 
and  well-ventilated,  well-lighted  apartments  stand  first  in  im- 
portance. Unless  the  pain  and  inflammation  be  such  as  to 
necessitate  repose,  the  patient  should  be  encouraged  to  go  out, 
and  to  select — if  it  be  in  his  power — a  cool,  bracing,  rather 
elevated  residence.  He  has  less  to  fear  from  exposure  to  wet 
and  vicissitudes  of  weather  than  from  confinement  and  inaction. 
The  poor  man  had  better,  if  he  can,  remain  at  his  daily  out-of- 
door  work  than  rest  in  the  ward  of  a  hospital.    In  the  case  of 

*  Med.  Times  and  Gaz.  vol.  xv.  p.  452. 

t  Report  of  discussion  at  la  Societe  Anatomique,  3Iedico-Ch.  Review,  vol. 
xxviii.  p.  272. 
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the  town-artisan  the  importance  of  this  treatment  is  paramount. 
It  is  often  the  only  thing  wanted ;  but,  unfortunately,  it  is 
often  the  thing  which  cannot  be  obtained,  and  we  have  to 
struggle  on  feebly  with  other  means.  Next  in  importance  is  a 
rather  liberal  supply  of  nutritious  food  — meat  and  beer — suffi- 
cient to  satisfy  the  appetite,  not  to  quench  it.  At  the  present 
day  the  last  caution  is  much  needed ;  for  numbers  of  invalids 
are  so  plied  with  food  that  a  natural  appetite,  and  the  vigorous 
digestion  attendant  upon  it,  are  not  suffered  to  exist.  Sponging 
of  the  part,  and  of  the  body  generally,  with  cold  water  is  a 
useful  adjunct.  Steel,  quinine,  acids,  cod-liver  oil,  are  often  of 
service.  lodme  is  thought  much  of  by  some  persons ;  but  its 
good  effect  in  this  and  other  scrofulous  aflFections  has  not  been 
so  apparent  to  myself  as  it  seems  to  have  been  to  some  practical 
men  who  have  paid  much  attention  to  this  class  of  diseases,  and 
whose  opinion  deserves  great  weight. 

The  local  treatment,  though  secondary  to  the  general,  is  not 
imimportant ;  and  where  there  is  not  the  opportunity  to  carry 
out  the  measures  on  which  we  most  rely,  we  must  be  the 
more  persevering  with  those  which  are  less  effective.  The  part 
should  be  suspended,  if  it  be  painful,  and  soothing  applications 
made.  If  it  be  not  painful,  it  should  be  well  sponged  or  sluiced 
with  cold  water  several  times  a  day.  This  is  the  best  appliance 
and,  fortunately,  it  is  an  easy  one ;  but  there  is  often  an  in- 
attention to  it  on  the  part  both  of  the  surgeon  and  the  patient. 
An  external  stimulant  sometimes  does  good ;  and  iodine,  in  a 
fluid  form,  is  more  manageable  and  answers  the  purpose  better 
than  any  other  application.  It  should  be  used  so  as  to  produce 
a  slight  scaling  of  the  skin.  Abscesses  may  be  allowed  to 
burst,  especially  when  they  proceed  from  the  epididymis.  I  do 
not  think  much  good  is  done  by  oj^ening  them.  In  some  very 
bad  cases,  where  the  organ  seemed  nearly  destroyed,  I  have 
seen  very  good  results  from  freely  laying  oj^en  the  sinuses  and 
cavities,  turning  out  the  scrofulous  matter  and  softened  struc- 
ture, cleaning  the  part  by  washing  .and  wijjing,  then*  freely 
applying  nitrate  of  silver,  and  plugging  the  wound  wdth  lint, 
so  as  to  induce  active  suppuration.  At  any  rate,  it  is  worth 
while  to  try  this  before  determining  to  remove  the  organ.  The 
healing  of  the  sinuses  which  result  from  the  bursting  of 
abscesses  cannot  be  much  expedited  in  any  other  w^ay.  If  the 
disease  is  not  extensive  or  progressing,  they  may  be  left,  and  in 
the  course  of  time  they  will  close. 
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Hxcision. — We  should  be  -unwilling  to  proceed  to  extirpation 
of  the  organ,  unless  its  presence  is  a  great  source  of  irritation 
and  a  drain  upon  the  patient's  health,  preventing  his  getting 
about,  and  so  tending  to  induce  disease  in  the  other  testicle,  or 
to  aggravate  the  disease  v^'hich  may  already  exist  there.  It  is 
surprising  how  this  organ  and  other  parts  do,  under  favourable 
conditions,  contrive  to  recover  from  scrofulovis  disease,  and  to 
resume  their  functions,  though  their  structure  was,  to  all  appear- 
ance, completely  disorganised.  Moreover,  it  seldom  happens 
that  the  whole  of  the  glandular  tissue  is  involved ;  and  a  small 
part  of  this  may  be  sufficient  to  carry  on  the  requisite  function.* 
When  the  epididymis  and  vas  deferens  have  been  blocked  up 
by  scrofulous  matter,  or  damaged  by  abscesses,  the  prospect  of 
recovery  to  useful  purpose  is  more  hopeless.  Still  it  is  difficult 
to  decide,  for  certain,  by  external  examination,  to  what  extent 
structural  disorganisation  has  taken  place ;  and  it  is  almost 
impossible  to  be  sure  that  the  tubes  are  so  far  destroyed  as  not 
to  admit  of  being  cleared  out  by  absorption  or  discharge  of 
their  contents,  and  of  being  again  enabled  to  afford  a  passage 
for  the  semen. 

In  considering  the  question  of  removal  of  the  organ,  the  con- 
dition of  the  patient's  health  is  a  very  important  item.  If  he 
becomes  more  and  more  reduced,  in  consequence  of  the  irrita- 
tion and  suppuration  in  the  part,  and  of  the  confinement  imposed 
by  it ;  and  if  the  local  and  general  measures  that  are  available, 
and  usually  serviceable,  fail  to  produce  a  good  effect,  there  is  no 
alternative  but  the  removal  of  the  diseased  part ;  and  we  should 
not  be  deterred  from  resorting  to  this  step  because  of  the  presence 
of  scrofulous  disease  in  other  parts  of  tiie  body,  or  by  the  appre- 
hension that,  if  it  is  removed  in  one  place,  it  may  make  its 
appearance  at  another.  I  know  that  this  idea  is  very  generally 
entertained ;  and  I  think  it  is  allowed  to  influence  surgeons  in 
their  practice  more  than  it  ought  to  do.  I  do  not  deny  that 
there  may  be  some  foundation  for  the  idea ;  though  I  have  never 
felt  sure  that  it  is  laid  very  deeply  in  that  which  is  the  only  re- 
liable ground,  namely,  careful  and  extended  clinical  observa- 
tion ;  and  I  think  the  converse  statement  is  at  least  equally,  if 
not  more  generally,  true,  viz.  that  the  existence  of  scrofulous 

*  When  the  testis  is,  to  a  great  extent,  disorganised  hy  the  effusion.of  tuber- 
cular matter  or  lymph,  and  forms  an  open  fungoid  sore,  secretion  may  still  go  on 
under  excitement,  as  is  evinced  by  the  stiffened  state  of  the  dressings  and  a  micro- 
scopic examination  of  the  discharge.    Curling,  On  the  TestU, 
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disease  in  one  organ  predisj)oses  very  greatly  to  its  manifestation 
in  others.  We  can  understand  that  it  should  do  so,  not  simply 
in  accordance  with  the  rule  that  disease  tends  to  beget  disease, 
and  that  disease  of  its  own  kind,  but  because  it  lowers  the  gene- 
ral health,  and  so  renders  the  whole  body  a  more  easy  prey  to 
that  or  any  other  malady ;  and  we  find  that  it  does  this  when  we 
observe  the  numerous  cases  in  which  patients,  worn  down  by 
scrofulous  abscesses  of  the  vertebrse,  the  joints,  or  the  testicle, 
fall  victims  to  tubercles  in  the  lungs  or  the  abdomen.  It  is  re- 
markable that,  in  the  face  of  these  cases  of  every-day  occurrence, 
the  surgeon  should  still  be  deterred  from  lelieving  the  system  of 
a  scrofulous  organ  by  the  apprehension  I  have  mentioned.  Upon 
the  same  principle,  he  should  fear  to  restore  a  scrofulous  organ 
by  any  of  the  ordinary  means  of  treatment.  If  such  a  part  be 
clearly  a  source  of  irritation  and  depression  to  the  constitution, 
there  can  be  little  question  that  its  removal  will  tend  to  prevent 
the  accession  of  scrofula  elsewhere.  I  think  we  may  go  a  step 
further,  and  assert  that  the  removal  will  not  only  tend  to  prevent 
the  accession  of  scrofula  but  also  to  promote  the  restoration  of 
organs  which  may  be  already  affected  by  it.  I  have  in  several 
instances  seen  the  health  of  phthisical  patients  much  improved, 
and  the  condition  of  the  lungs  ameliorated,  after  amputation  of 
scrofulous  joints,  or  the  excision  of  scrofulous  testicles. 


Cystic  Disease, 

constituting  the  '  hydatid  testis  '  of  Sir  A.  Cooper,  is  not  of  very 
frequent  occurrence.  It  resembles  that  in  the  mannnary  gland, 
the  ovary,  and  the  kidney,  inasmuch  as  it  consists  of  an  agglo- 
meration of  thin-walled  cysts  varying  in  size  from  that  of  a  pin's 
head  to  that  of  a  walnut,  and  of  globular  shape,  modified  by  their 
mutual  pressure.  They  are  filled  with  fluid,  which  is  mostly 
thin  and  colourless,  containing  granules,  and  delicate  corpuscles; 
but  which  is  sometimes  viscid  and  tinged  with  blood  or  other 
colouring  matter.  They  appear  to  originate  in  the  svibstance  of 
the  gland,  but  whether  in  the  tubular  structure  or  in  the  areolar 
tissue  connecting  the  tubules  is  not  certain.*  They  form  masses 

*  Mr.  Curling,  op.  cit.  p.  322,  from  the  microscopical  examination  of  two 
cystic  tumours,  confirms  Sir  A.  Cooper's  idea  that  the  origin  of  the  cysts  is  in  a 
dilatation  of  tubes.  '  In  some  specimens  a  tube  could  be  traced  to  a  termination 
in  a  dilated  pouch.  In  others  a  cyst  appeared  to  arise  from  a  lateral  dilatation 
of  a  columnar  tube,  or  at  the  extremity  of  a  loop ;  whilst  iu  the  others  the 


CYSTIC  DISEASE  OF  TESTICLE. 


133 


attaining  considerable  size,  and  weighing,  it  may  be,  some 
jDOunds.  As  in  the  corresponding  disease  of  the  mamma  and  the 
ovary,  the  cysts  are  sometimes  more  or  less  occupied  or  distended 
by  firm,  fibrous,  lobulated  and  pedunculated  bodies  growing 
into  them.  These  bodies,  examined  by  Mr.  Quekett,  were  found 
to  possess  a  cellular  structure,  and  to  be  covered  on  the  surface 
with  cylindrical  epithelium,  like  that  covering  the  villi  of  the 
intestine;*  or  they  may  contain  small,  hard,  spherical  bodies 
like  pearls,  composed  of  concentric  layers  of  condensed  epithe- 
lium.f  A  variable  amount  of  fibrous  tissue  is  formed  with,  and 
intervenes  between,  the  cysts.  In  some  instances  it  is  of  small 
quantity  and  delicate ;  and  the  mass  is  then  composed  almost 
entirely  of  cysts.  In  other  instances  it  is  much  thicker.  It 
may  be  so  thick  as  to  constitute  the  chief  element  of  the  tumour; 
and  the  cysts  then  look  as  if  they  were  mere  secondary  forma- 
tions. To  such  the  term  '  fibro-cystic  tumour '  has  been  given. 
In  most  of  the  cases  of  cystic 

Fig  328 

growth  which  have  been  carefully 
dissected,  it  has  been  proved  that 
the  disease  was  not  diffused 
through  the  organ,  but  originated 
and  was  circumscribed  in  one  part, 
and  that  as  the  tumour  grew,  the 
unaffected  portion  of  the  testicle 
was  pressed  aside  or  spread  out 
over  the  mass ;  so  that  in  some  the 
mass,  which  is  usually  spherical, 

could  be  dissected  or  shelled  out,     Cystic  disease:  «,  blood-dot  in  one 
.  ■11  p    1  ''^^  cysts ;  6,  glandiilar  tissue  ot 

leaving  a  considerable  part  of  the      i,he  testis. 

dilatation  appeared  to  be  uniform.'  These  dilated  tubes  and  cysts  were  lined  by 
a  tessellated  epithelium,  and  contained  no  spermatozoa.  He  concludes  that  the 
tubes  are  not  derived  from  the  tubuli  seminiferi  of  the  glandular  part,  or  from 
the  ducts  of  the  epididymis,  but  from  the  rete  testis.  If  the  cysts  be  really 
formed  by  dilatation  of  the  seminal  tubes,  it  is  remarkable  that  spermatozoa 
are  never  found  in  them.  Billroth  ( Virchotv's  ArcMv,  vol.  viii.  pp.  268,  433) 
traces  the  cysts  to  outgrowth  from  the  seminal  canals,  herein  according  with 
the  views  of  Reinhardt,  Meckel,  Forster,  and  others,  with  regard  to  the  forma- 
tion of  cysts  in  the  mammary  gland.  In  one  case  he  found  well-marked,  striped 
muscular  fibres  in  the  structure  between  the  cysts,  and  believes  it  to  have  been 
produced  by  a  growth  and  metamorphosis  of  the  connective  tissue. 

Mr.  Paget  thinks  'it  is  essentially  a  fibrous  or  fibrous  and  cartilaginous 
tumour  in  the  testicle,  with  more  or  less  of  cyst  formation  in  the  tumour.' 
— Lectures  on  Surg.  Path,  by  Turner,  p.  478. 

*  Curling,  p.  320.  t  Virchow,  Archiv,  vol.  viii.  p.  390. 
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testicle  ■uninjured.  The  glandular  tissue  does  not,  however, 
under  these  circumstances  usually  contain  spermatic  filaments 
or  seminal  granules.*  In  other  cases,  however,  although  the 
glandular  substance  of  the  testicle  could  be  discerned  spread  out 
upon  the  tumour,  and  microscopical  examination  proved  its 
natural  structure  to  be  preserved,  yet  it  could  not  be  cleanly 
dissected  away  from  the  tumour.  In  some  cases,  also,  a  certain 
amount  of  gland-tissue  has  been  found  dispersed  through  the 
cystic  mass.  The  epididymis,  at  first  unaffected,  becomes  flat- 
tened, compressed,  and  wasted. f 

Diagnosis. — The  disease  is  most  frequent  between  twenty  and 
fifty  J  and  is  not  unfrequently  the  result  of  injury.  Its  presence 
may  be  suspected  when  one  testicle  gradually  and  steadily 
enlarges,  acquiring  an  oval  or  nearly  spherical  form,  and  is  of 
moderate  weight,  heavier  than  a  hydrocele,  less  heavy  than  a 
solid  tumour.  It  feels  elastic,  but  less  decidedly  fluctuating 
than  a  hydrocele.  The  afi"ection  is  usually  painless,  and  is  un- 
attended with  any  constitutional  symptoms  or  indications  of  a 
predisposition  to  disease.  The  absence  of  transparency  forms 
the  chief  distinction  from  hydrocele ;  and  the  slow  rate  of  its 
growth  may  aid  us  in  discriminating  it  from  encephaloma.  The 
diagnosis,  however,  from  the  latter  disease,  from  hsematocele, 
and  from  non-transparent  hydrocele,  cannot,  in  some  instances, 
be  arrived  at  with  certainty  except  by  the  aid  of  punctures  with 
a  good-sized  trocar.  The  instrument  may  be  introduced  at 
several  points,  and  will  probably  give  vent  to  a  small  quantity 
of  clear  fluid  from  each,  indicating  that  several  cysts  have  been 
punctured  in  succession.  A  grooved  needle  or  a  small  trocar 
does  not  afibrd  sufiicient  information,  as  either  is  liable  to  be 


*  3Ied.  Times  and  Gnz.  Sep.  4,  1869,  p.  275. 

t  In  a  specimen  examined  by  jNIr  Ludlow  (Tra)is.  Path.  Soc.  vol.  v.  p.  216), 
the  vas  deferens,  immediately  continuous  with  the  epididymis,  Wcas  impervious 
and  had  been  converted  into  a  tibrous  cord ;  the  cysts  were  lined  by  a  single 
stratum  of  spheroidal  epithelial  cells,  and  contained  intra-cystic  growths  of 
firm  librous  tissue,  cells  of  various  forms  and  stages  of  degeneration,  and  some 
crystals  of  cholesterine. 

t  A  rare  instance  of  its  occurrence  in  very  early  life,  if  not  congenitally,  is 
given  in  the  Trans,  of  Path.  Soc.  vol.  vii.  p.  241.  In  this  instance  the  cysts 
were  lined  with  ciliated  epithelium,  and,  in  the  opinion  of  the  writer  of  the 
report  (Dr.  Carter,)  could  not  possibly  be  connected  with  the  seminal  tubes. 
There  were  also  osseous  spicules  in  the  fibrous  tissue,  having  lacunaj  of  irregular 
form  and  disposition,  but  no  cartilage  cells. 
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blocked  up  by  the  clots  or  small  flakes  of  lymph  which  may  be 
present  in  hsematocele  or  hydrocele. 

Treatment. — Castration  is  the  only  remedy;  and  it  maybe  re- 
sorted to  as  soon  as  there  is  evidence  of  the  presence  of  the 
disease.  It  might  be  thought,  forasmuch  as  the  glandular  tisstie 
is  usually  found,  in  part,  healthy  and  spread  out  over  the 
tiimour,  that  the  latter  might  be  enucleated,  and  the  gland  or 
suflicient  of  it  left  to  perform  its  function.  It  is  possible  that  this 
might  be  so  in  some  cases,  though  it  is  scarcely  compatible 
with  the  view  that  the  disease  has  its  origin  in  the  rete  testis. 
Supposing  there  to  be  only  one  testicle,  and  that  one  the  seat 
of  cystic  disease,  it  would  be  well  to  cut  cautiously  down  to  the 
tumour,  and  endeavour  to  dissect  or  tear  it  away  from  the  con- 
taining capsule,  in  the  hope  of  leaving  some  of  the  tubuli  and 
the  efferent  ducts  uninjured.  In  ordinary  cases,  however,  where 
the  other  testicle  remains  sound,  the  prospect  of  success  from 
this  procedure  is  scarcely  worth  the  risk  of  the  additional  inflam- 
mation and  suppuration  which  it  entails. 

The  disease  is  in  itself  of  a  benign  nature  ;  is  usually  conflned 
to  one  testicle ;  and  when  it  is  so,  the  patient  may  live  for  years 
after  its  removal,  and  have  children. 

Association  of  malignant  disease. — It  has  been  observed,  how- 
ever, that  in  several  instances  the  result  has  been  less  fortunate ; 
the  patient,  after  the  lapse  of  a  few  months,  being  carried  off"  by 
encephaloid  disease  of  the  lungs,  absorbent  glands,  or  other 
parts.  This  has  naturally  thrown  a  suspicion  over  the  cystic 
affection,  and  has  led  many  surgeons  to  regard  it  as  of  malig- 
nant nature.  The  truth  appears  to  be  that,  though  really  of 
simple  character  itself,  the  cystic  tumour  is  very  liable  to  be 
associated  with  malignant  disease,  and  therefore  it  practically 
deserves  the  suspicion  with  which  it  has  come  to  be  regarded. 
In  these  cases,  if  a  microscopical  examination  of  the  tumour  be 
made,  the  character  of  the  disease  may  be  commonly  discovered 
by  the  presence  of  cancer-cells  in  the  cavities  of  the  component 
cysts  or  in  some  of  them.  It  is  not  certain,  under  such  circum- 
stances, whether  the  disease  is  originally  of  cancerous  nature,  or 
whether  the  cysts  are,  at  first,  simple,  and  the  cancer-cells  are 
subsequently  engrafted  on  them.  Perhaps  the  former  is  the  more 
probable,  because  we  find,  as  a  general  rule,  that  growths  which 
are  cancerous  are  so  from  the  beginning,  the  change  from  a 
benign  to  a  malignant  character  being  the  exception.  There 
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are,  liowever,  some  features  which  suggest  the  other  view  in 
these  cases.  Thus  the  rehxtive  amount  of  the  cancerous  to  the 
other  elements  seems  to  increase  as  the  disease  goes  on :  and 
we  sometimes  find  parts  of  the  growth  consisting  entirelj"  of 
simple  cysts,  while  in  other  parts  cancer-cells  abound,  and  at 
certain  points  the  mass  presents  the  ordinary  characters  of 
encephaloma. 

We  learn  from  this  that  the  prognosis  as  to  the  result  after 
an  operation  in  cases  of  cystic  disease  cannot  be  given  without 
reserve,  since  it  is  impossible  to  tell  whether  the  cysts  are  of  a 
simple  character  or  not.  The  cases  which  have  progressed  most 
rapidly  are  to  be  regarded  with  greatest  suspicion,  forasmuch  as 
cystic  tumours  combined  with  encephaloma  grow  more  rapidly 
than  when  they  are  of  simple  nature.  Even  after  the  tumour  has 
been  removed,  a  mere  examination  with  the  eye  is  not  a  sufficient 
test.  The  fluid  should  be  taken  from  v9,rious  parts  of  it,  and 
submitted  to  inspection  under  the  microscope,  before  we  can 
venture  upon  an  opinion  as  to  the  prospect  of  an  invasion  of 
other  organs  by  the  disease. 

Mr,  Curling  has  noticed  the  occurrence,  in  some  of  the  cysts, 
of  a  solid  whitish  matter,  exhibiting  the  characters  of  cholestea- 
toma, both  in  cases  where  the  disease  was  malignant,  and  where 
it  was  not  malignant. 

Association  with  enchondroma. — Another  very  frequent  atten- 
dant upon  cystic  tumours  is  the  formation  of  cartilage  growths  ; 
so  frequent,  indeed,  as  to  have  elicited  from  some  pathologists 
the  statement  that  cystic  and  enchoudromatous  growths  nearly 
always  exist  together.  The  cartilage  usually  is  in  the  form  of 
nodules,  which  appear  to  occupy  and  grow  from  the  interior  of 
the  cysts.  The  nodules  are  sometimes  found  to  be  strung 
together  into  lines  ;  and  this  corresponds  with  the  view  enter- 
tained by  Curling,  Hogg,*  and  others,  that  the  cysts  are  the 
dilated  tubes  of  the  testis  or  its  rete,  and  that  the  cartilage  is 
])roduced  in  them.  In  a  case  examined  by  Mr.  Paget,t  the 
cartilage  was  disposed  in  tortuous,  cylindriform,  and  knotty 
pieces,  which  appeared  as  if  embedded  in  fi.lamentous  tissue, 
but  were,  apparently  with  good  reason,  judged  to  be  in  the 
lymphatics  of  the  gland.  Eurther  examination  of  these  cases, 
however,  is  necessary  to  decide  positively  which  of  the  struc- 


*  Tram,  of  Path.  Society,  vol.  iv.  p.  180. 

t  Medico-Chirurg.  Trans,  vol.  xxxviii.  p.  248. 
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tares  is  the  seat  of  the  cartilaginous  growths ;  whether  they 
originate  in  the  cysts,  or  in  the  intervening  tissue  and  sprout 
into  the  cysts ;  if  they  originate  in  the  cysts,  it  is  still  un- 
certain whether  the  cysts  are  diseased  and  dilated  seminal  tubes, 
or  diseased  and  dilated  lymphatics,  or  whether  they  are  formed 
in  the  connective  tissue  of  the  gland. 

The  cartilage  has  the  external  characters  and  appearance  of 
true  hyaline  foetal  cartilage,  and  very  nearly  corresponds  with 
it  chemically  and  microscopically.  The  cells  are  rather  smaller, 
and  clustered  rather  more  closely  and  irregularly,  than  is  usual 
in  foetal  cartilage ;  and  there  are  usually  somewhat  greater 
differences  in  the  consistence  and  colour  of  the  several  j)arts  of 
the  same  mass.  In  some  places  it  may  be  quite  firm,  and  in 
others  very  soft ;  and,  though  it  is  for  the  most  part  pellacid 
and  colourless,  or  with  a  faint  bluish-white  hue,  in  some  spots, 
usually  at  the  centre  of  the  nodules,  it  is  more  opaque  and 
yellowish.  This  may  be  due  to  a  simple  change  of  colour ;  or 
it  may  indicate  that  a  process  is  going  on  allied  to  ossification, 
but  resembling  it  less  closely  than  the  ossification  which  takes 
place  in  the  enchondromatous  tumours  found  in  connection  with 
bone.  The  structure  becomes  infiltrated  in  patches  with 
earthy  matter,  which,  if  we  may  rely  upon  one  analysis,*  is 
composed  of  a  large  proportion  of  phosphate  of  lime ;  still 
there  are  no  true  bone-cells  or  canaliculi.  The  '  calcifying '  or 
'  ossifying '  process  is  observed  to  have  taken  place  to  the 
greatest  extent  in  those  tumours  which  are  of  longest  standing 
and  of  slowest  growth ;  and  if  the  growth  were  to  be  arrested, 
it  seems  probable  that  the  whole  tumour  might  become 
impregnated  with  earthy  matter,  so  as  to  form  little  more  than 
a  hard  concrete  mass.  I  have  not,  however,  met  with  any 
sp)ecimens  in  which  this  has  taken  place. 

I  have  said  that  the  growth  of  cartilage  is  usually  consequent 
on  the  cystic  growth,  engrafted  upon  and  subordinate  to  it,  the 
nodules  of  cartilage  appearing  to  be  developed  in  the  cysts,  and 
forming  but  a  small  part  of  the  mass.  In  some  cases,  however, 
the  formation  of  cai-tilage  proceeds  so  rapidly,  exceeding  that 
of  the  cysts,  that  the  latter  become  choked  up,  and  the  traces 


*  Mr.  Barry  found  100  parts  of  a  tumour  described  by  Sir  A.  Cooper  as  '  verj' 
hard,  in  some  parts  cartilaginous,  in  others  ossitic,'  to  be  made  up  of  phosphate 
of  lime  45  parts,  carbonate  of  lime  with  a  trace  of  magnesia,  17'parts;  animal 
matter  38  parts. —  Trans,  of  Path.  Society,  vol.  iv.  p.  184. 
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of  them  are  nearly  lost ;  perhaps  in  many  parts  they  are  quite 

I^ost.*  Or  the  cartilage  may  be  developed  in  the  tissue  without 
there  being  any  intermediate  cystic  formation.  It  appears  to 
have  been  so  in  Mr.  Paget's  case.  In  this  very  remarkable  and 
exceptional,  if  not  unique,  case  the  disease  extended  up  the 
lymphatics  into  the  abdomen ;  a  cartilaginous  growth  pro- 
jected from  one  of  them  into  the  vena  cava,  and  there  were 
numerous  masses  of  the  same  nature  in  the  lungs. 

The  presence  of  enchondroma  may  be  suspected  by  the  weight 
and  hardness  of  the  mass.  The  complication  makes  no 
difference  either  in  the  treatment  or  the  prognosis  of  cj'stic 
disease.  Encephaloma  may  be  associated  with  it,  usually 
occupying  a  part  of  the  cystic  mass  which  is  free  from  cartilage, 
though  we  sometimes  find  the  nodules  of  the  latter  enveloped 
in  the  soft  tissue  of  the  cancer.f 

Fibrous  Tvmoxir. — A  drawing  of  what  appears  to  be  a  well-marked  fibrous 
tumour  of  the  testicle  is  given  by  Cruveilhier,t  who  observes  that  it  closely 
resembled  a  fibrous  tumour  of  the  uterus,  or  rather  the  tissue  of  an  unimpreg- 
nated  uterus.  It  resisted  and  creaked  under  the  scalpel.  It  was  composed  of 
contorted  and  interlaced  grayish-white  fibres  forming  lobules,  with  vessels 
penetrating  their  interspaces.  It  was  very  heavy  in  comparison  with  the  size, 
which  was  twice  the  natural  size  of  the  testicle.  At  the  upper  part  of  the 
tumour  was  a  gelatinous  mass,  which  seemed  to  result  from  an  alteration  of  the 
fibrous  tissue.  M.  Cruveilhier  has  several  times  observed  a  similar  alteration 
in  the  fibrous  structure  of  the  uterus.  He  could  discover  none  of  the  natural 
tissue  of  the  testicle,  and  believes  that  the  fibrous  tumour  was  formed  at  the 
expense  of  the  cellular  tissue  which  unites  the  seminal  tubes,  and  that  the 
proper  tissue  of  the  gland  was  atrophied  from  compression.  In  this  case  there 
was  no  microscopical  examination,  and  no  sequel  is  given.  The  latter  especially 
is  necessary  to  assure  us  of  the  real  nature  of  the  disease  ;  for,  in  some  instances, 


*  In  the  case  described  by  Mr.  Curling,  p.  324,  '  the  enchondroma  was  de- 
veloped so  abundantly  as  to  encroach  upon  and  obliterate  the  cysts  and  to  form 
the  chief  bulk  of  the  tumour.' 

t  Dr.  Lotzbeck  ( Vii-choiv's  Arckiv,  vol.  xiv.  p.  394)  concludes  from  the  ex- 
amination of  two  specimens  in  which  cancer  was  combined  with  enchondroma, 
that  the  cancer  is  the  after-product  and  results  from  a  metamorphosis  of  the 
cartilage-cells. 

The  results  of  16  cases  of  cystic  sarcoma  of  the  testis  tabulated  in  3fed.  Tunes 
and  Gaz.  vol.  xi.  p.  395,  is  as  follows  :  the  average  age,  40 ;  extreme  ages,  18  and 
58.  Average  duration,  21  months ;  extremes,  .3  months  and  11  years.  Supposed 
cause,  blows  in  5.  All  recovered  from  the  operation.  There  were  cysts  in  all, 
enchondroma  in  3,  cancer  in  1,  cholesteatoma  in  1.  The  gland-structure  was 
expanded  over  the  tumour  in  8,  lost  in  the  tumour  in  4,  not  described  in  4.  The 
epididymis  was  healthy  in  6,  involved  in  the  disease  in  3,  not  described  in  (J. 
Intracystic  growths  were  developed  in  3. 

X  Anatomie  Fathologique,  5°  livraison,  pi.  i.  fig.  3. 
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where  the  appearance  and  minute  examination  gave  the  impression  of  an 
innocent  fibrous  or  fibrous-cellular  tumour  of  the  testis,  the  favourable  pro- 
gnosis has  been  soon  disproved  by  the  appearance  of  malignant  disease  in  other 
parts  of  the  body. 

Sir  B.  Brodie  mentions  the  case  of  a  man  who  had  one  testicle  enlarged  and 
hard.  Though  the  symptoms  were  not  those  exactly  of  chronic  inflammation, 
he  treated  it  as  such,  and  administered  mercury  without  avail.  The  testicle 
was  amputated  ;  and  the  structure  was  found  to  be  peculiar,  like  very  condensed 
cellular  membrane,  of  the  consistence  of  ligament.  Between  six  and  twelve 
months  afterwards  an  apparently  similar  disease  began  in  the  other  testicle. 
Under  the  administration  of  iodine,  internally  and  externally,  the  disease 
diminished. 

These  examples,  and  I  know  of  no  others  more  nearly 
approaching  to  fibrous  tnmour,  are  not  sufficient  to  assure  us 
that  this  disease  really  affects  the  testicle. 

Mr.  Paget*  speaks  of  a  '  fibro-cellular  tumour,'  removed  by  Mr.  John  Law- 
rence, with  the  testicle,  within  the  tunica  albuginea  of  which  it  appeared  to  be 
entirely  enclosed.  The  patient  was  a  healthy-looking  man,  37  years  old;  and 
the  tumour  had  in  seven  years  grown  to  a  measurement  of  nearly  six  inches  by 
four.  When  first  removed,  it  was  to  the  eye  exactly  like  a  fatty  tumour,  but 
it  contained  no  fat,  and  was  a  tj'pical  specimen  of  fibro-cellular  tumour  in  a 
very  oedematous  anasarcous  state. 

Cancer  op  the  Testicle. 

Of  the  four  varieties  of  cancer  usually  recognised  by  patho- 
logists, the  '  encephaloid '  is  of  very  frequent  occurrence  in  the 
testicle ;  a  few  examples  of  the  '  scirrhous '  and  '  melanotic ' 
form  have  been  met  with  ;t  but  I  have  not  found  one  recorded 
instance  of  the  '  gelatiniform'  cancer  of  this  organ. 

Encephaloid  cancer  presents  much  the  same  characters  in  the 
testicle  as  in  other  parts  of  the  body.  It  commences  most  fre- 
quently in  the  glandular  portion  by  the  formation  of  small 
masses  among  the  tubuli  seminiferi.  They  gradually  increase 
and  coalesce,  to  tlie  destruction  of  the  glandular  substance. 
Sometimes  it  begins  at  one  point  in  the  centre  of  the  testicle, 
or  in  the  rete  ;  and  the  tubuli  of  the  lobules  are,  at  first, 
spread  out  over  it.  It  has  its  origin  less  frequently  in  the 
epididymis.   Mr.  Wardrop  gives  a  case  where  the  tumour  grew 

*  Surgical  Pathology,  vol.  ii.  p.  118. 

t  Mr.  Curling  mentions  two  instances  of  scirrhus,  and  three  of  melanosis. 
The  occurrence,  however,  of  true  scirrhus,  like  the  scirrhus  of  the  mammary 
gland,  is  extremely  rare,  indeed  is  almost  disproved  by  the  more  searching 
observations  of  modern  pathologists.  In  Path.  Trails,  xviii.  184  is  the  report  of 
a  case  in  which  hard  cancer  and  sarcoma  existed  side  by  side  in  the  testicle. 
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from  the  surface  of  tlie  tubuli  testis,  immediately  under  the 
tunica  albuginea,  and  Sir  B.  Brodie  one  in  which  the  glandular 
structure  of  the  testicle  remained  in  a  natural  state,  while 
there  was  a  large  fungous  tumour  completely  occupying  the 
tunica  vaginalis.*  It  is  only  when  the  tumour  is  examined  in 
an  early  stage  that  we  can  tell  where  it  began ;  for  all  the 
structures  soon  become  involved  and  destroyed  by  the  disease, 
and  the  whole  is  reduced  to  a  cancerous  mass,  in  which  none  of 
the  natural  components  of  the  testicle  can  be  traced.  The  mass 
has  a  soft  pulpy  consistence  and,  commonly,  a  more  or  less 
uniform  white  or  pinkish- white  colour.  When  squeezed,  a 
creamy  fluid  oozes  from  its  cut  surface  at  a  multitude  of  points ; 
and  if  a  stream  of  water  be  directed  upon  it,  the  greater  part 
is   washed   away,  leaving  a  flocculent,  filamentous,  areolar 

structure,^  in  the  interstices  of  which 
the  creamy  fluid  had  been  contained. 
It  is  usually  so  soft,  and  the  areolar 
basis  is  so  fragile,  that  it  is  liable 
to  give  way  in  consequence  of  a 
slight  blow,  or  without  any  such 
cause,  and  blood  becomes  efi'used  in 
its  substance.  This  may  take  place 
at  many  points,  interstitially,  or  into 
ragged  cavities  formed  by  the  pres- 
sure of  the  blood ;  and  the  efi'used 
blood,  undergoing  changes,  gives  rise 
to  a  variety  of  appearances  and  dis- 
colorations.  Sometimes  the  fibrous 
skeleton  ■  is  thicker  and  tousfher, 
giving  a  firmer  consistence  to  the 
mass  and  simulating  'fibrous  tumoxir' 
and  it  may  be  arranged  in  places 
concentrically,  so  that  the  more 
fluid  elements  appear  as  if  they 
were  arranged  in  cysts.  Or  there 
may  be  cystic  disease  combined  with  the  cancer.  It  not 
unfrequently  happens  also  that  masses  of  cartilage  are  present; 
and  this  combination  is  more  frequent  in  the  testicle  than  in 
other  parts  of  the  body.    In  a  case,  a  section  of  which  is  repre- 


*  This  case  is  related  and  represented  by  Sir  A.  Cooper.  One  apparently 
similar  is  given  by  Sir  E.  Home,  Ohs.  on  Cancer,  p.  125. 


Fig.  .329  * 


Encpphaloid  testicle,  with  a  ball 
consisting  of  cartilage  no- 
dules, fibrous  and  cystic  struc- 
ture in  its  substance  :  a  a  a, 
ragged  cavities  containing  fluid 
and  clotted  blood,  and  many- 
coloured  remnants  of  clots  ; 
b,  hyaline  cartilaginous  no- 
dules with  central  opaque  spots. 
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sented  in  the  accompanying  figure,  where  the  testicle  had 
attained  to  very  large  size  in  a  year  from  the  time  when 
enlargement  was  first  observed,  I  found  numerous  small  thin- 
walled  cysts,  containing  clear  serum,  scattered  throughout  the 
encephaloid  structure.  They  appeared  to  have  been  secondary 
to  it,  or  to  have  grown  together  with  it.  In  tlie  middle  of  the 
tumour  was  a  hard  spherical  mass,  as  large  as  an  orange,  com- 
posed of  compact  fibrous  tissue  with  small  cysts,  some  of  which 
contained  clear  fluid,  and  others  were  filled  with  nodules  of 
cartilage.  From  the  short  period  during  which  the  testicle 
had  been  enlarging  in  this  case,  it  would  seem  that  the  several 
growths — cystic,  fibrous,  cartilaginous,  and  cancerous — had 
commenced  and  gone  on  together.  The  variety  in  them,  per- 
haps, depended  upon  the  different  structures  involved ;  the 
more  solid  elements  originating  in  the  mediastinum  and  rete, 
and  the  softer  components  in  the  glandular  part  of  the  testicle  ; 
just  as  we  find  cancer  of  the  breast  to  be  associated  with  a  con- 
siderable development  of  fibrous  structure,  and  cancer  of  the 
bones  to  be  attended  with  a  marked  growth  of  fibrous  and 
osseous  tissue.* 

Changes  of  a  different  kind,  due  to  degeneration  of  parts  of 
the  growth,  may  also  take  place.  Softening  may  occur,  produc- 
ing cavities  filled  with  grumous,  pultaceous  substance ;  or  the 
cells  and  tissue  may  become  impregnated  with  oily  matter, 
giving  a  yellow  colour  to  parts.  None  of  these  changes  are  of 
much  practical  importance,  or  affect  materially  the  progress  of 
the  disease. 

Gradually  the  mass  increases ;  not,  however,  quite  steadily. 
There  are  often  periods  during  which  it  seems  to  be  quiescent  ;t 


*  In  most  of  the  cases  of  combined  enchondroma  and  encephaloma  the  two 
morbid  products  have  not  been  blended,  but  as  in  this  case  the  cartilage  has 
formed  a  separate  mass  imbedded  in  the  cancer.  The  consecutive  disease  in 
other  parts  of  the  body  has  usually  consisted  of  cancer  unmingled  with 
cartilage. 

In  specimen  2429a  in  the  College  of  Surgeons  portions  of  bone-like  substance, 
resembling  light  osteoid  tumour,  are  imbedded  in  the  mass.  I  do  not  know 
any  other  example  approaching  to  osteoid  cancer  in  the  testicle. 

t  In  a  case  which  lasted  more  than  five  years,  tbe  slow  progress  was  attri- 
buted to  the  process  of  retrograde  metamorphosis  in  tbe  centre  of  the  tumour 
nearly  balancing  that  of  growth  at  the  circumference.  Trans,  of  Path.  Soc.  vol. 
X.  p.  205.  In  another  case  of  similar  duration  the  mass  was  firmer  than  usual. 
Med.  Times  and  Gaz.  vol.  xx.  p.  291.  The  following  is  given  by  Mr.  Paget  {Surff. 
Pathology,  vol.  ii.  p.  394)  as  an  example  of  arrest  or  suspension  of  the  progress  of 
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or  an  actual  temporary  diminution  of  size  may  be  caused  by 
absorption  of  fluid  effused  during  the  earlier  stages  into  the 
tunica  vaginalis.  The  hope  thus  engendered  is  only  destined 
to  be  soon  dispelled  by  the  rapid  progress  of  the  malady.  Tlie 
tunics  of  the  testis  yield  under  the  pressure  of  the  quickly 
increasing  tumour  more  readily  than  might  have  been  expected, 
and  become  stretched  to  a  very  great  extent ;  so  that  although 
the  tumour  may  attain  to  large  size,  they  seldom  give  way. 
Sir  A.  Cooper  speaks  of  the  disease  making  its  way  through 
them  and  projecting  as  a  bleeding  fungus  through  the  ulcerated 
skin,  and  I  have  a  patient  now  under  my  care  in  whom  this  is 
the  case  ;  but  as  a  general  rule,  before  there  is  time  for  this 
to  have  taken  place,  the  testicle  has  been  amputated,  or  the 
disease  has  extended  along  the  spermatic  cord  to  the  abdomen, 
the  lumbar  glands  and  other  organs  have  become  involved,  and 
the  patient  has  sunk  under  the  depressing  and  destructive  effects 
of  the  disease. 

Cancer  of  the  testicle  makes  its  appearance  at  all  periods  of 
life,  from  the  earliest  infancy  *  to  old  age,  but  is  most  frequent 
from  twenty  to  forty.  It  is  rare  after  sixty.  It  has  been 
observed  in  the  undescended  testicle  (lii  several  instances  (see 
p.  76). 

Symptoms. — Quickly  progressing  solid  enlargement  of  the 
testicle,  without  inflammation,  is  the  great,  the  almost  infallible 
indication  of  the  disease.  Whenever  we  can  make  sure,  there- 
fore, that  this  is  going  on,  we  may  be  pretty  certain  that  there 
is  medullary  cancer.  The  enlargement  is  general,  the  testis 
and  epididymis  being  usually  blended  at  an  early  period.  The 


cancer.  'A  man  38  years  old,  had  slight  enlargement  of  one  testicle  for  lo 
years,  and  its  rate  of  increase  was  often  inappreciable.  At  the  end  of  this  time 
rapid  growth  ensued.  On  removal,  well-marked  medullary  cancer  was  found, 
and  was  the  only  apparent  source  of  the  enlargement.  He  died  soon  after 
the  operation  with  recurrence  of  the  disease.' 

In  a  case  related  in  the  Lancet,  Aug.  10,  1861,  the  tumour  is  said  to  have 
grown  to  the  size  of  a  new-born  infant's  head  in  sixteen  weeks. 

*  In  the  College  of  Surgeons  (No.  2401)  is  the  section  of  a  large  medullary 
tumour  from  the  testicle  of  an  infant  seven  months  old.  \t  has  been  known  to 
exist  in  several  instances  in  children  under  two  years.  See  microscopical  ex- 
amination of  maligant  tumours  of  the  testicle,  from  boys  aged  five  and  three 
in  Trttns.  of  Pnth.  Soc.  vol.  xi.  pp.  IGl,  1G5.  The  tumour  from  the  younger 
boy  was  judged  from  the  examination  to  be  innocent,  '  fibro-nucleated ;'  the 
sequel  given  in  vol.  xii.  p.  1G4,  proved  it  to  be  malignant. 


CANCEE  OF  THE  TESTICLE. 


143 


part  is  at  first  ratlier  firm  ;  and  tlie  firmness  is  uniform,  and  tlie 
surface  smootli.  After  a  time  the  mass  becomes  softer,  at  some 
parts  more  than  others,  so  as  to  have  a  pulpj,  elastic,  or  fluc- 
tuating feel,  tempting  a  laucet-thrust.  It  is  not  commonly 
very  tender  or  painful.  If  there  is  pain,  it  is  dull,  not  acute  or 
lancinating.  Pressure  does  not  elicit,  at  any  part,  the  peculiar 
sensation  of  the  testicle  being  touched.  The  veins  of  the  scrotum 
become  turgid.  The  cord  is  fi-ee  at  first ;  and  the  vas  deferens 
can  be  felt  to  be  natural.  Soon  the  cord  becomes  thick  and 
full  from  turgescence  of  its  vessels,  perhaps  thick  and  firm  fi-om 
deposit  of  medullary  matter  in  it.  As  the  disease  progresses, 
the  health  suffers,  the  patient  becoming  weak  and  thin,  with. 
anxious  expression.  It  is,  however,  imj)ortant  to  remark  that 
this  alteration  in  the  general  health  is  by  no  means  constant,  or 
even  ^sual,  in  the  early  stages,  and  that  it  has,  therefore,  no 
necessary  connection  with  the  malady,  but  is  only  a  result  of 
the  effect  of  the  malady  upon  the  constitution.  So  much  is  said 
and  written  about  cancerous  cachexia,  that  cachexia  comes  to 
be  regarded  as  a  necessary  associate  of  cancer.  Hence 
physicians  and  surgeons  rely  upon  it  as  a  means  of  diagnosis, 
and  conceive  that  a  disease  cannot  be  cancerous  beca.use  the 
patient's  health  is  good  ;  whereas,  in  reality,  cancer,  especially 
in  early  and  middle  life — the  periods  in  which  the  testicle  is 
most  commonly  attacked — fastens  itself  often,  I  would  say 
oftenest,  upon  those  who  are  well  nourished  and  florid,  who  seem 
the  most  healthy  and  robust,  and,  so,  give  promise  of  long  life 
and  vigour. 

Although  the  diagnosis  of  medullary  cancer  may  seem  to  be 
easy,  the  mistakes  which  frequently  occur  prove  that  it  is  not 
always  so ;  and  there  are  few  surgeons  who  have  not  been 
puzzled,  and  occasionally  foiled,  in  distinguishing  it  from  non- 
transparent  hydrocele,  hsematocele,  and  cystic  disease,  and,  in 
its  early  stages,  from  syphilitic  disease.  If  a  testicle,  which 
has  enlarged  quickly,  is  solid,  it  is,  in  all  probability,  medullary ; 
but  the  difiiculty,  in  some  cases,  is  to  be  certain  that  it  is  solid. 
The  weight,  the  sense  of  fluctuation,  and  the  history,  will 
enable  us  to  decide  this  point  in  many  cases  ;  but  we  often 
require  the  additional  information  afforded  by  a  trocar  or  an 
incision.  It  is  best  to  resort  to  the  latter,  as  it  affords  the 
most  certain  information,  and  is  the  best  treatment  in  those 
cases  of  hydrocele  and  haamatocele  that  are  likely  to  be  mistaken 


144        DISEASES  OF  THE  MALE  OEGANS. 


for  encephaloma.*  The  diagnosis  from  cystic  disease  may  be 
based  partly  upon  tbe  rate  of  growth,  but  especially  upon  the 
information  elicited  by  the  trocar.  It  is  not  of  so  much  im- 
portance, because  the  treatment  is  the  same,  whether  the  growth 
be  cystic  or  medullary,  and,  as  has  been  already  said,  the  two 
diseases  are  often  combined.  The  point  of  most  practical  im- 
portance, and  of  greatest  difficulty,  is  to  distinguish  cancer  of 
the  testicle,  in  an  early  stage,  from  enlargement  caused  by 
inflammation — simple,  syphilitic,  and  scrofulous.  The  absence 
of  the  symptoms  of  inflammation  is  so  frequent  in  inflammatory 
affections,  that  this  negative  symptom  helps  us  very  little  ;  and 
our  opinion  is  rather  to  be  formed  by  observing  the  influence 
upon  the  swelling  of  those  remedies  which  are  usually  of  service 
when  it  is  of  inflammatory  nature.  If  we  find  that  the  swelling- 
does  not  yield  to  antiphlogistic  measures,  with  mercury  and 
iodine,  but  goes  on  increasing,  we  have  reason  to  fear  that  it 
may  be  caused  by  some  growth,  malignant  or  other,  in  the 
testicle.  The  difficulties  of  diagnosis  have  been  found  to  be 
very  great  when  a  retained  testicle  has  been  the  seat  of  malig- 
nant disease. t 

The  disease  usually  terminates  fatally  in  about  eighteen 
months  or  two  years  ;  X  and  it  does  so  less  by  the  changes  it 
induces  in  the  testicle  than  by  its  effects  upon  distant  organs 
and  upon  the  constitution.  Sometimes  the  ingumal  glands  are 
involved.  More  commonly  it  spreads  up  the  cord  into  the 
abdomen,  attacking  the  lumbar  glands,  and  giving  rise  to  the 
formation  of  masses  which  compress  the  vena  cava  and  thoracic 
duct,  destroy  the  bodies  of  the  vertebrae,  press  upon  the  spinal 
cord  or  the  nerves,  or  impair  the  action  of  the  abdominal  viscera. 
The  most  distant  organs  also  become  the  seat  of  its  ravages, 
particularly  the  lungs.  Cancer  of  the  lungs  is  not  a  very  common 
affection  ;  but  I  have  observed  it  to  occur  more  often  as  a 


*  The  amount  of  blood  which  flaws  through  the  canula  of  a  trocar  thrust  into 
an  encephaloid  testicle  is  sometimes  so  great  as  to  lead  to  the  supposition  that  it 
must  he  a  hrematocele.  It  is  to  be  remarked,  however,  that  in  such  cases  the 
diminution  of  the  swelling  is  not  so  proportionate  to  the  flow  of  blood  as  it  is  in 
hajmatoceie. 

t  Mcdico-Ch.  Trans,  vol.  xxx.  p.  10. 

X  In  Med.  Times  and  Gaz.  vol.  xix.  p.  258,  two  cases  are  mentioned  in  whicb 
the  disease  terminated  fatally,  without  operation,  four  months  from  the  time  at 
which  it  was  first  observed  in  the  testicle.  Cases  have  been  mentioned  in  foot- 
note p.  141,  in  which  life  was  prolonged  to  five,  and  even  fifteen  years. 
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sequence  of  that  disease  of  tiie  testicle  than  of  other  parts.  It 
rarely  affects  both  testicles. 

Treatment. — The  removal  of  the  part  should  not  be  attempted 
unless  there  be  a  fair  prosjiect  of  taking-  away  the  whole  disease* 
If  it  has  spread  up  to  the  inguinal  canal,  or  if  there  is  a 
tumour  in  the  abdomen,  it  is  not  worth  while  to  subject  the 
patient  to  an  operation.*  After  complete  extirpation,  the 
prospect  is  no  better  than  after  similar  operations  for  cancer  in 
other  parts.  Indeed  the  tendency  to  secondary  disease  seems 
to  be  remarkably  strong  when  the  testicle  has  been  the  primary 
seat  of  cancer;  so  that  the  encom*agement  to  surgical  inter- 
ference is  not  great ;  and  the  most  that  can  be  said  is,  that  life 
may  be  prolonged  thereby  a  little.  One  patient  lived  four 
years,  under  my  observation,  after  the  removal  of  a  well-marked 
medullary  testis,  and  died,  as  we  believed,  of  phthisis ;  but  a 
post-mortem  examination  was  not  obtained.  Sir  B.  Brodie 
heard  of  one  patient  alive  and  well  three  or  four  years  after  the 
operation.  Mr.  Curling  relates  four  cases  in  which  the  patients 
were  well  at  the  respective  periods  of  ten,  four,  nine,  and  twelve 
years  after  the  operation ;  and  quotes  four  others  from  Dr. 
Baring  of  Hanover,  in  which  considerable  periods  had  elapsed 
without  return.  Mr.  Cock  mentioned  the  case  of  a  man  whose 
testis  he  removed  for  medullary  cancer,  who  was  in  good  health 
six  years  afterwards,  and  emigrated  to  Australia-i" 

It  is  to  be  observed  that  the  presence  of  cartilage  cells  or 
masses  of  cartilage  may  be  commonly  detected  in  the  secondary 
or  the  recurrent  form  of  the  disease,  when  cartilage  exists  in  the 
primary  formation.  See  cases  of  this  kind  reported  in  Med. 
Times  and  Gaz.  May  18G9,  p.  503. 

Calcareous,  Osseous,  and  other  Formations. 

Mention  has  already  been  made  of  the  formation  of  cal- 
careous flakes  or  masses  in  the  testicle  and  its  coverings. 

*  It  would  seem  that  quite  sufficient  attention  is  not  paid  to  this  point.  Of 
36  cases  collected  in  the  Medical  Times  and  Gazette,  vol.  xix.  p.  258,  three  died 
within  a  week,  and  cancer  was  found  in  the  lumbar  glands  ;  two  died  within  six 
weeks,  and  two  within  three  months  of  the  operation.  There  was,  in  each,  disease 
of  the  lunihar  glands,  or  lungs,  or  both.  In  a  specimen  in  St.  Thomas's  Hospital 
jMuseum  the  cord  is  healthy  for  an  inch  and  a  half  above  the  testis,  and  then  is  ex- 
panded by  encephaloid  disease,  which  was  not  discovered  before  the  operation. 

In  Path.  Trans,  xvii.  180  is  recorded  a  case  in  which  both  testicles  were 
removed  for  sarcocele  supposed  to  be  of  malignant  nature. 

t  Med.  Times  and  Gaz.  vol.  xix.  p.  287. 
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They  are  generally  the  result  of  the  earthy  impregnation  of 
lymph  or  scrofulous  deposits.  It  is  not  uncommon  to  find  them 
in  the  tunica  vaginalis  as  spots,  streaks,  or  flakes,  occupying, 
perhaps,  a  considerable  part  of  the  tunic.  It  may  be  in  the 
form  of  fine  sand  on  its  surface  ;  or  there  may  be  rough  nodu- 
lated lumps  in  its  cavity,  consequent  on  changes  taking  place  in 
lymph  effused  there.  Sometimes  they  are  in  the  substance  of 
the  testis  or  the  epididymis ;  and  the  whole  of  the  gland  has 
been  converted  into  an  earthy  mass.  I  am  not  aware  that  these 
deposits  have  been  traced  to  a  gouty  cause,  or  that  they  have 
been  found  to  consist  of  uric  acid  in  combination  with  an  alkali. 
Now  and  then  the  vas  deferens  has  been  discovered  choked 
with  earthy  matter,  or  to  have  undergone  calcareous  degenera- 
tion in  a  greater  or  less  part  of  its  length.* 

Bone,  shin,  hair,  teeth. — Like  the  ovary,  the  testicle  is  occa- 
sionally the  seat  of  dermoid  cysts,  having  much  the  structure 
of  true  skin,  with  cuticle,  hair-bulbs,  and  sebaceous  follicles, 
and  containing  the  products  of  these  structures,  viz.  epithelial 
scales  in  various  states,  hairs,  and  waxy  or  oily  matter.  Some- 
times, in  addition,  masses  of  bone,  with  or  without  teeth,  are 
embedded  in  the  wall  of  the  cyst ;  and  there  may  be  other  solid 
matter,  fibrous  or  cerebriform,  with  cavities  containing  fluid  of 
various  colours  and  consistence.  The  osseous  masses,  which 
may  consist  of  true  bone,  are  generally  of  irregular  shape,  and 
uneven  on  the  surface ;  and  the  teeth,  which  may  have  crowns 
and  fangs  like  ordinary  teeth,  are  commonly  crooked  and  dis- 
posed in  a  disorderly  manner,  quite  unlike  the  teeth  in  a  jaw. 
These  tumours  have,  in  most  instances,  been  observed  soon  after 
birth,  and  are,  probably,  usually  congenital.  The  rate  of  their 
increase  varies  a  good  deal.  Sometimes  they  do  little  more  than 
increase  pari  pass%i  with  the  growth  of  the  individual ;  or  they 
may  grow  at  a  somewhat  quicker  rate ;  and  they  are  liable  to 
sudden  accessions  of  increase,  which  may  be  due  to  'an  injury, 
and  may  be  attended  with  inflammation.  The  inflammation 
has,  in  one  or  two  instances,  gone  on  to  suppuration  ;  and  the 
bursting  of  the  abscess  has  been  attended,  or  followed,  by  the 
discharge  of  oily  matter,  hair,  teeth,  or  bony  fragments.  In  the 
greater  number  of  recorded  cases  these  masses  appear  to  have 


*  Mr.  Gamgee  {Surgical  liesearches)  has  collected  numerous  examples  of 
'calcification  and  ossification  of  the  testicle  and  its  appendages  in  men  and 
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been  developed  in  the  testicle ;  but  it  is  not  certain,  from  the 
description  of  other  cases,  that  this  was  so ;  and  in  the  one 
described  by  Velpeau  the  tumour  could  be  dissected  from  the 
testicle,  which  was  slightly  atrophied. 

In  accordance  with  the  views  of  Geolfroy  Saint-Hilaire,  these 
tumours  have  been  thought  by  most  pathologists  to  be  due  to 
*  foetal  inclusion ; '  that  is  to  say,  it  is  conceived  that  the  more 
or  less  imperfect  germs  of  a  second  fcetus  have  become  included 
in  the  testicle  during  development.  It  may,  however,  well  be 
doubted  whether  such  a  process  ever  takes  place;  and  the 
probability  of  its  being  the  cause  of  the  formations  in  question 
is,  to  my  mind,  very  small.  They  are  far  more  likely  to  be  the 
result  of  departures  from  the  natural  formative  processes  in  the 
testicle  at  a  period  when  the  developmental  forces  are  in  activity 
and  when  morbid  products  are  more  prone  to  be  composed  of 
natural  structures  than  they  are  when  occurring  at  subsequent 
periods  of  life.  Moreover,  the  peculiar  function  of  this  organ 
and  of  the  ovary  may  predispose  either  gland,  under  certain 
circumstances,  to  the  evolution  of  some  structures  which,  in  the 
natural  course  of  things,  should  result  from  the  combination  of 
their  secretions.  The  '  heterotopie  plastiqtie '  of  Lebert,  in  other 
words,  the  production  of  these  structures  by  forces  existing  in 
the  part,  is,  I  think,  more  in  accordance  with  other  teratolo- 
gical  and  pathological  phenomena  than  the  '  inclusion '  theoiy  of 
Saint-Hilaire. 

The  only  treatment  is  extirpation,  which  should  be  performed 
if  the  tumour  increases  or  is  a  source  of  inconvenience.  The 
tumour  is  not  likely  to  be  of  malignant  nature,  nor  to  be 
followed  by  any  disease  of  that  kind  in  other  parts.  In  none 
of  the  cases  which  have  been  recorded,  however,  has  the  sequel 
been  sufficiently  given  to  determine  this  point.  It  is  quite 
possible  that  encephaloid  disease  may  be  engrafted  upon  it,  and 
may  have  been,  in  some  instances,  the  cause  of  the  more  rapid 
increase  of  size.  In  performing  the  operation,  it  should  be 
remembered  that  the  testicle  may  be  free,  and  that  in  one  case 
(Velpeau's)  it  was  left  uninjured,  though  the  patient  died  of 
purulent  infection.* 

*  Dr,  Verneuil  (Mcmoire  sur  Vmclusion  scrotalc  el  testiculaire,  republished 
from  the  Archives  generales  cle  Medecine,  j  uin,  1855,  et  suivants)  describes  one 
case,  and  has  collected  nine  others.  He  advocates  the  inclusion-theory  very 
strongly,  arguing  much  from  the  resemblance  of  some  of  the  products  to  bones 
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The  operation  of  castration  is  very  simple  and  easily  per- 
formed. Yet,  to  perform  it  well  and  to  insure  success,  as  far  as 
possible,  it  is  necessary  to  attend  to  some  minor  points.  The 
incision,  commencing  at  the  external  ring,  should  go  quite  to 
the  bottom  of  the  scrotum,  so  as  to  afford  a  drain  for  fluids  that 
might  otherwise  accumulate  in  the  wound.*  It  is  seldom 
necessary  to  remove  any  skin ;  but  if  it  be  desirable,  a  good 
deal  anay  be  cut  away  without  interfering  with  the  healing  of 
the  wound.  The  superficial  structures  having  been  reflected 
from  either  side,  an  assistant  should  hold  the  cord  between  his 
finger  and  thumb,  to  prevent  its  escaping  into  the  inguinal 
canal  after  its  division.  This  is  most  likel}^  to  occur  when  the 
testicle,  being  large  and  heavy,  has  dragged  the  cord  down. 
A  good  deal  of  trouble  has,  in  some  cases,  ensued  from  neglect 
of  this  precaution,  it  having  been  found  necessary  to  cut  into 
the  inguinal  canal  in  search  of  the  cord ;  and  this  has  been 
followed  by  peritonitis.  When  the  testicle  is  not  large,  or  when 
the  cord  can  be  divided  at  some  little  distance  from  the  inguinal 
canal,  there  is  no  fear  of  disappearing ;  and  in  such  cases,  I 
have  operated  quite  alone,  without  any  assistance,  and  have 
experienced  no  difficulty.  In  dissecting  out  the  testicle,  the 
raphe  of  the  scrotum  and  the  penis  are  to  be  avoided.  Some 
pains  should  be  bestowed  on  the  process  of  securing  the  blood- 
vessels of  the  cord  and  of  the  scrottim ;  for  unless  this  can  be 
carefully  done,  there  is  liability  to  hsemorrhage  after  the 
patient  is  in  bed.  I  suspect  that  secondary  haemorrhage  after 
operations  may,  in  this  and  almost  aU  opei^ations,  be  prevented 
by  properly  securing  the  ves&els  at  the  time.  The  vessels  of  the 
cord  should  be  tied  separately.    There  are  usually  two,  the 


and  other  parts  of  tlie  foetus.  In  considering  such  a  question,  however,  we  must 
take  the  observations  with  some  reserve,  and  must  make  some  allowance  for  the 
imagination  of  anatomists  and  pathologists,  which  lias  always  shown  itself  re- 
markably fertile  in  resemblances  of  that  sort.  Similar  tumours  have  been  found 
in  the  horse's  testicle  by  the  late  ^h.  Bowles  of  Cambridge.  Indeed,  I  believe 
structures  of  this  sort — natural  structures — arc  more  liable  to  be  developed 
abr.ormally  in  the  lower  animals  than  in  man. 

Tilanus  (Schmidts  Jahrbuchcr,  c.  171)  describes  ii  congenital  cysto-fibroid  of 
the  testicle  removed  from  a  man  aged  twenty,  containing  hair,  sebaceous  glands, 
well-developed  cartilage,  and  bone. 

*  To  secure  better  drainage,  Aumont  proposed  to  make  the  incision  along 
the  hinder  part  of  the  scrotum  instead  of  in  front,  and  the  plan  has  been 
adopted  in  England ;  but  it  must  be  attended  with  some  inconvenience,  and  is 
not  uecessarj-. 
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spermatic  and  deferential  arteries ;  there  may  be  more.  It  is  a 
bad  practice  to  include  the  whole  cord  in  one  ligature ;  first, 
because  unnecessaiy  pain  from  tying  the  nerves  is  likely  to  be 
so  caused ;  secondly,  because  it  is  never  safe  to  include  much 
tissue  in  the  knot  with  an  artery.  When  this  is  done,  it  is 
probable  that  the  division  of  the  inner  coats  of  the  artery  by 
the  thread,  which  conduces  much  to  the  closure  and  healing  of 
the  vessel,  may  not  be  effected ;  and  then,  after  a  few  days,  the 
included  tissue,  softening  and  becoming  absorbed,  may  leave 
the  lisrature  loose  and  the  vessel  free  to  bleed.  I  have  several 
times  attributed,  and  I  believe  correctly,  secondary  haemorrhage 
to  this  careless  mode  of  tying  vessels.*  The  interior  of  the  wound 
should  be  roughly  sponged,  over  and  over  again,  to  remove  clots 
and  cause  the  vessels  to  bleed ;  and  all  that  do  bleed  with  any 
briskness  should  be  tied.  The  surgeon  should  endeavour  to  tie 
them  all  at  the  time  of  the  operation,  and  should  close  the  wound 
while  the  patient  is  under  the  influence  of  the  chloroform.  It  is 
often  recommended  to  leave  the  wound  open  for  a  few  hours, 
because  of  the  probability  of  haemorrhage.  This  plan  tends  to 
make  the  surgeon  less  painstaking  in  tying  the  vessels  ;  and 
when  it  has  been  followed,  I  have  often  found  that  bleeding  has 
occurred,  and  it  has  been  necessary  either  to  administer  chloro- 
form again,  or  to  put  the  patient  to  much  pain  in  securing  the 
vessels  and  closing  the  wound.  The  edges  of  the  skin  should  be 
approximated  with  sutures  ;  and  no  other  dressing  of  any  kind 
should  be  applied,  no  plaster,  no  compress,  no  bandage.  For 
many  years  I  have  followed  this  plan  in  the  treatment  of  wounds 
after  operation,  with  very  few  exceptions,  after  amputation, 
hernia,  breast-excision,  &c.,  leaving  the  wound  quite  uncovered, 
and  have  made  some  efforts  to  impress  upon  others  the  ad- 
vantage of  it.  I  am  glad  to  find  the  practice  is  being  adopted 
in  some  hospitals,  and  feel  sure  that  in  time  it  will  be  universal. 
JiTo  dressings  being  applied,  there  are  none  to  be  removed  and 
re-applied ;  the  wound  is  kept  cool,  and  can  easily  be  kept  clean 


*  In  a  case  where  hsemorrhage  ensued  profusely  an  hour  after  tying  the  cord 
m  masse,  and  other  expedients  failed,  the  bleeding  was  finally  arrested  by  a 
large  Signorini's  tourniquet  applied  so  as  to  compress  the  cord  on  the  pubes. 
Med.  Times  and  Gaz.  vol.  xiv.  p.  339.  The  ecraseur  has  been  nsed  to  divide 
the  cord,  but  is  not  to  be  preferred  to  the  plan  of  cutting  it  through  and  tying 
the  vessels  separately.  Moreover,  experience  tells  us  that,  though  bleeding 
may  not  occur  at  the  time,  it  is  liable  to  take  place  a  few  hours  after  the  use  of 
the  Ecraseur. 
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and  pure,  and  discliarges  find  a  ready  escape.  If  anything  goes 
wrong,  it  is  at  once  detected,  and  the  removal  of  a  stitch  or 
slight  opening  of  the  wound  will  give  vent  to  matter  and  relieve 
the  part ;  or  a  poultice  may  be  applied.  A  poultice  is  better  than 
lint  under  oil-silk,  being  softer,  and  adajitiug  itself  more  com- 
pletely to  the  inflamed  surface.  The  general  treatment  must 
depend  upon  the  habits  and  requirements  of  the  patient  in  each 
particular  case.  I  never  operate  upon  a  florid,  robust  person  — 
especially  after  middle  life — if  I  can  help  it,  without  some 
previous  preparation  by  aperients  and  regulated  diet;  and 
believe  that  by  this  precaution  erysipelas,  so-called  pysemia, 
and  other  ill  consequences  may  often  be  prevented. 

[Though  I  leave  the  above  paragraph  as  it  stood  in  the  former 
edition,  I  must  add  that  since  it  was  written  I  have  seen  cause 
to  deviate  from  the  practice  there  advocated  in  two  particulars. 
1st.  I  rarely  now  use  the  common  ligatures,  employing  either 
the  carbolised  catgut,  or  more  usually  resorting  to  torsion, 
Avhicli,  if  carefully  employed  (it  requires  more  care  and  patience 
than  the  ligature)  is  generally  sufficient.  2ndly.  After  the 
vessels  have  been  secured,  I  sponge  the  surface  of  the  wound 
well  with  carbolic  acid.  I  do  this,  not  as  a  thorough  convert 
to  the  antiseptic  views,  but  because  I  think  that  the  wounds 
heal  better  and  more  quickly  when  this  is  done.] 

The  surgeon  should  ascertain  whether  there  be  hernia  on  the 
side  to  be  operated  on,  and  if  there  is,  the  extent  to  which  the 
sac  descends  upon  the  cord;  and  he  must  be  careful  not  to 
intei'fere  with  it.  It  may  be  necessary  to  dissect  the  cord  from 
behind  the  sac.  I  was  fuUy  impressed  with  the  need  of  caution 
in  this  particular  by  finding,  after  the  operation  of  castration 
had  been  performed  on  the  dead  subject  in  lecture,  that  the 
lower  part  of  a  hernial  sac  had  been  removed  with  the  testicle. 
Sir  E.  Home  relates  a  case  in  which  the  dressings  were  forced 
off  by  a  protrusion  of  the  intestines  during  a  fit  of  coughing.* 

A  fatal  result  has  not  followed  in  many  cases,  and  in  some  of 
these  it  might  have  been  prevented.  For  instance,  it  has  re- 
sulted from  ha3morrhage  in  consequence  of  retraction  of  the 
cord  before  the  vessels  were  secured,  and  from  peritonitis 
occasioned  by  searching  after  the  retracted  cord.    More  fre- 


*  Mr.  Curling  '  removing  a  large  carcinomatous  testicle,  accidentally  opened, 
in  dividing  the  spermatic  cord,  a  hernial  sac  containing  a  small  piece  of  omen- 
tum, of  the  existence  of  which  he  was  not  aware,  A  compress  was  applied  at 
the  aroin.  aud  no  ill  efi'ect  followed.'    .  
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quently  the  cause  of  death  has  been  erysipelas,*  or  suppuration 
in  other  parts  of  the  body  (pysemia). 

Functional  Disorders  of  the  Testicle. 

An  interesting-  and  important,  though  difficult  and  rarely 
discussed,  point  in  physiology  is  the  relation  of  the  generative 
apparatus  to  the  moral  character,  and  the  degree  in  which  the 
former  is  subservient  to  and  regulated  by  the  latter.    I  think  it 
would  be  found  that  it  is  so  to  a  very  great  extent,  to  a  greater 
extent,  perhaps,  than  is  usually  recognised ;  and  it  is  desirable 
that  practical  men  should  pause  awhile  upon  a  question  of  this 
sort,  and  not  hastily  commit  themselves  to  opinions  which  may 
have  much  influence  upon  the  well-being  and  happiness  of 
society.  There  are  no  organs  so  much  under  control  as  those  of 
generation.  Their  functions  are  neither  directly  nor  indirectly, 
in  the  least,  essential  to  life,  scarcely  even  to  the  well-being  of 
the  body  ;  indeed,  which  is  more  remarkable  and  unusual,  they 
ire  scarcely  essential  to  the  maintenance  of  the  structure  of  the 
Drgans  themselves  in  perfect  integrity.    The  functions  of  the 
testicle,  like  those  of  the  mammary  gland  and  the  uterus,  may 
oe  suspended  for  a  long  period,  possibly  for  life ;  and  yet  its 
structure  may  be  sound  and  capable  of  being  roused  into  activity, 
[n  this  respect  its  qualities  peculiarly  adapt  it  for  subserviency 
io  man's  moral  nature.    Not  that  it  yields  a  tame  and  easy 
submission.    By  no  means.    That  stern  straggle  between  the 
noral  and  the  physical  is  one  of  man's  greatest  trials ;  a  trial 
vhich  it  may  be  presumption  voluntarily  to  encounter,  yet  a 
rial  which  is,  at  some  time  or  other,  laid  upon  most  men ;  and 
t  is  some  satisfaction  to  know,  that  if  the  victory  be  with  the 
noral,  it  is  not  necessarily  at  the  expense  of  the  physical.  It 
s,  perhaps,  partly  with  the  view  of  giving  strength  for  this 
lontrol,  or  rather,  of  disarming  the  antagonist,  that  the  advo- 
cates of  celibacy  among  the  clergy  are  usually  the  advocates 
Jso  of  stringent  and  regularly  repeated  fastings. 


*  Two  fatal  cases  of  erysipelas  are  reported  in  the  Med.  Times  and  Gaz.  vol. 
ix.  p.  256.  In  both  there  was  malignant  disease  of  the  lumbar  glands.  Of 
6  cases  of  castration  for  malignant  disease  reported  in  that  journal,  26  recovered ; 
he  number  of  deaths  was  greatly  dependent  upon  the  invasion  of  other  organs 
y  the  disease,  and  the  consequent  cachectic  state  of  the  patients :  the  propor- 
ion  of  recoveries  when  the  disease  was  not  malignant  was  26  to  1 ;  a  low  form 
f  phlegmonous  erysipelas  was  the  cause  of  death  in  the  one  fatal  case. 
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The  earliest  and  most  frequent  cause  of  disorder  of  the  gene- 
rative apparatus  is  the  practice  of  self-abuse,  the  tendency  to 
which  is  strongest  about  the  age  of  pu.berty.    At  that  time 
there  is  considerable  excitement  about  these  organs,  increased, 
perhaps,  by  the  conversation  and  thoughts  which  are  indulged 
in  ;  and  it  is  apt  to  be  unchecked  by  the  moral  control,  which 
has  not  yet  acquired  its  proper  influence.    Moreover,  lads  are 
often  induced  to  the  pernicious  practice  by  their  companions, 
who  may  be  as  ignorant  as  themselves  of  the  wrong  and  mischief 
they  are  doing.    It  would  be  a  very  good  thing  if  those  who 
have  the  charge  of  boys  were  less  scrupulous  in  giving  warning 
upon  this  matter.    Much  trouble  and  anxiety  might  be  spared 
by  timely  advice  seriously  and  kindly  given.    From  no  one 
could  this  come  better  and  with  more  authority  than  from  the 
medical  attendant,  who  often  has,  or  may  find,  an  opportunity 
of  giving  a  hint  in  time  ;  and,  if  I  am  not  mu.ch  mistaken,  his 
kindness  will  generally  be  well  appreciated.    An  extensive 
acquaintance,  through  years,  with  those  who  have  just  come 
from  our  schools,  has  impressed  the  importance  of  this  matter 
upon  me.    Often,  unfortunately,  the  habit  is  commenced  at  an 
earlier  period  than  I  have  mentioned,  as  early,  perhaps,  as  the 
age  of  ten  or  twelve.    The  pernicious  effects  are  eyinced  first  in 
inducing  a  weakness  and  irritability  in  the  organs  themselves, 
with  nocturnal  emissions,  or  emissions  occurring  during  the  day 
under  slight  excitement,  imperfect  or  transient  erections,  pre- 
mature ejaculatio  sominis,  &c. ;  secondly,  in  a  general  enfeeble- 
ment  of  the  frame  and  disorder  of  the  various  functions,  in 
indigestion  in  some  of  its  many  forms,  palpitation  of  the  heart, 
nervousness  and  impairment  of  the  mental  vigoui',  epileptic  and 
amaurotic  symptoms,  or  even  paralysis  ;  thirdly,  in  its  influence 
on  the  character,  in  a  lessening  of  the  moral  courage  and  the 
engendering  a  tendency  to  shyness,  hypochondria,  reserve,  and 
solitariness.     The  mind  becomes  engrossed  with  the  one  sub- 
ject ;  and  this  unfits  it  for  high  thought  and  bold  resolve.  The 
man  is  lowered  in  his  own  estimation  by  the  consciousness  of 
yielding,  or  having  yielded,  to  a  secret  habit,  and  is  haunted  by 
the  thought  of  the  mischief  he  has  entailed  on  himself.  He 
seeks  the  advice  of  a  medical  man,  yet  shrinks  from  divulging 
the  real  cause  of  his  maladies,  while  he  excites  suspicion  of  it 
by  his  fidgety  absent  manner  and  downward  glances. 

The  symptom  about  which  we  are  most  frequently  consulted 
is  nocturnal  emissions.    The  occasional  occurrence  of  these  is  of 
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no  consequence,  and  the  patient  may  be  assured  to  that  effect; 
hut  when  they  return  more  than  once  in  a  fortnight,  and  espe- 
cially if  they  amount  to  two,  three,  or  more,  in  a  week,  as  is 
sometimes  the  case,  they  should  receive  attention.  According 
to  my  own  experience  they  are  much  more  frequent  in  the 
middle  and  upper  than  in  the  lower  ranks  of  life,  and  especially 
in  those  who  are  of  studious  and  sedentary  habits,  and  are 
anxious  respecting  the  result  of  their  studies.  They  are  often 
associated  with  indigestion  and  turbid  urine.  They  cause  pros- 
tration both  of  body  and  mind ;  achings  in  the  lower  limbs  and 
back,  sometimes  a  flow  of  light-coloured  urine  and  irritability 
of  the  bladder.  They  are  a  source  of  great  mental  anxiety. 
This  is  increased  greatly  by  the  perusal  of  publications  upon 
the  subject,  which  are  freely  circulated  among  young  men  for 
the  purpose  of  rousing  their  apprehensions  and  inducing  them 
to  resort  to  the  authors  of  these  publications,  by  whom  their 
worst  fears  are  confirmed,  and  incredible  sums  are  abstracted 
for  promised  cure.  Hence  I  commonly  find  that  to  the  real 
effects  of  the  malady  are  superadded  others  more  or  less  imagi- 
nary suggested  by  what  has  been  read,  such  as  loss  of  memory, 
inability  to  fix  the  mind  upon  any  subject,  palpitations, 
dyspnoea,  &c. 

Treatment. — The  attention  to  these  sensations,  real  and  ima- 
ginary, and  the  constant  dwelling  upon  the  matter,  tends,  un- 
questionably, to  aggravate  the  malady.  My  first  effort,  there- 
fore— having  requested  the  patient  to  burn  any  book  or  pamphlet 
he  may  have  upon  the  subject — is  to  restore  a  calm  and  less 
anxious  frame  of  mind,  by  assuring  him  that  great  part  of  his 
apprehensions  are  groundless  ;  giving  him  good  hope  of  recovery, 
in  great  measure  at  least ;  recommending  him  to  engage  in  out- 
door amusements  and  to  enjoy  the  cheerful  society  of  his  friends ; 
not  to  relinquish  his  reading,  but  to  work  less  hard  at  it,  espe- 
cially towards  night ;  to  go  to  bed  early  and  rise  early.  I  am 
unwilling  to  keep  up  the  idea  of  invalidism  by  prescribing 
medicine  or  particular  diet,  and  simply  warn  him  against  over- 
loading the  stomach,  as  that  is  likely  to  induce  the  discharges. 
These  assurances  and  simple  directions  are  often  sufficient ;  and 
many  have  told  me  of  the  relief  and  happiness  they  have  derived 
from  them.  This  failing,  and  in  worse  cases,  more  particular 
attention  must  be  paid  to  the  digestive  organs  and  their  secre- 
tions, especially  when  the  urine  is  turbid  ;  mild  aperients  may 
be  required  to  prevent  accumulations  in  the  intestines,  and  a 
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light  diet  must  be  enforced.  In  tliose  who  are  robust,  an  alkali 
may  be  given  at  night ;  and  in  those  who  are  weak,  quinine  or 
steel.  Better  than  all  medicines  are  relaxation  from  work,  with 
change  of  air,  travelling,  and  sea-side  residence.  Often,  however, 
these  cannot  be  carried  out,  or  are  available  only  for  a  time  ;  and 
under  the  medicinal  treatment  the  discharges  are  sometimes 
not  sufficiently  diminished.  Perhaps  the  intervals  between  them 
are  lengthened  ;  and  they  return  two  or  three  nights  in  suc- 
cession, instead  of  being  more  frequent  and  with  more  regular 
intervals.  I  have  not  found  cold  ablutions  do  much  good; 
though  washing  the  exterior  of  the  glans  penis,  and  keeping 
it  clear  of  secretion,  is  of  some  service  by  lessening  the  irrita- 
bility of  that  part. 

The  application  of  nitrate  of  silver,  by  means  of  the  porte- 
caustique,  to  the  hinder  surface  of  the  prostatic  part  of  the 
urethra,  where  the  ejaculatory  ducts  open,  is  unquestionably,  in 
some  cases,  an  efficient  adjuvant  to  the  means  just  described  for 
checking  or  moderating  this  malady.  It  has  been  employed  by 
many  persons  since  it  was  brought  prominently  into  notice  by 
Lallemand ;  and  I  do  not  know  that  mischievous  results  have 
attended  its  use  in  competent  hands.  Care  should  be  taken 
that  the  instrument  is  sound,  for  the  solder  connecting  the  part 
which  carries  the  caustic  is  liable  to  be  decomposed.  This  once 
gave  way,  leaving  the  end  of  the  instrument  and  the  caustic  in 
the  prostate  of  a  gentleman  whose  urethra  I  was  cauterizing. 
It  was  voided  with  the  urine  in  the  course  of  the  following  day ; 
and,  though  he  suffered  more  than  was  intended,  no  evil  resulted. 
The  caustic  may  be  applied  pretty  freely,  the  instrument  being 
known  to  be  in  the  prostatic  region  by  the  distance  to  which  it 
has  been  passed,  and  by  the  sensitiveness  of  the  part,  or,  more 
certainly,  by  feeling  with  the  finger  in  the  rectum.  A  good 
deal  of  irritation,  pain,  with  frequent  bloody  micturition  and 
some  discharge  follow  the  operation,  with,  perhaps,  seminal 
emissions  at  night.  These  subside  in  a  few  days,  and  the  good 
effect  is,  at  once,  shown  by  a  cessation  of  the  emissions.  In 
many  cases,  however,  they  return  after  a  period,  requiring  a 
repetition  of  the  remedy,  perhaps  two  or  three  times ;  and  in 
some  cases  no  good  results  from  it.  I  am  aware  that  this  pro- 
ceeding is  objected  to  by  some  whose  opinion  deserves  attention 
as  unsafe,  by  others  as  empirical,  and  by  others  as  unphysiolo- 
gical  and  unpathological.  It  can  scarcely  be  regarded  as  un- 
physiological,  when  we  observe  the  effect  which  is  produced  on 
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the  whole  length  of  a  tube  or  a  series  of  tubes  by  irritation  at 
any  one  part  of  the  lining  membrane,  especially  if  that  part  be 
near  an  orifice ;  how  titillation  of  the  fauces  will  cause  vomit- 
ing, or  of  the  larynx  coughing,  or  of  the  rectum  diarrhoea  and 
tenesmus.  It  cannot  be  very  unsafe  or  even  injurious,  or  we 
should  ere  this  have  heard  of  more  ill-effects  produced  by  it. 
Neither  do  I  think  it  so  empirical  and  unpathological  as  some 
seem  to  regard  it,  mistaking,  as  I  cannot  help  fancying,  the 
real  seat  of  the  malady,  which  appears  to  me  to  be  in  the  pros- 
tatic part  of  the  urethra  more  distinctly  than  in  any  other 
portion  of  the  generative  apparatus.  I  judge  this  to  be  so, 
because  there  is  usually  a  preternatural  sensitiveness  of  that 
part  elicited  by  the  passage  of  instruments,  or  by  pressure  with 
the  finger.  Frequently  there  is  uneasiness  or  actual  pain  there, 
especially  after  the  emissions  ;  and  an  irritation  of  this  part  by 
any  cause  is  likely  to  induce  the  emissions.*  It  is  the  only 
part  in  which  anything  distinctly  abnormal  in  the  sensations 
is  experienced ;  the  testes,  vasa  deferentia,  vesiculse  seminales, 
show  little  or  no  tenderness  or  other  sign  of  disturbance.  We 
are,  therefore,  warranted  in  considering  this  part  to  be  at  fault, 
and  in  applying  to  it  that  salt  which  is  often  found  to  allay 
irritability  or  a  chronic  inflammatory  condition  in  other  mucous 
membranes.  Above  all,  there  is  the  more  cogent  argument 
that  good  frequently  results  from  its  use.  We  must  not,  how- 
ever, be  too  sanguine  in  our  expectations,  for,  as  has  been 
already  said,  the  benefit  is  sometimes  only  temporary,  and  in 
some  cases  the  treatment  fails  altogether.  In  some  slight  cases 
benefit  is  derived  from  the  occasional  passage  of  a  metallic 
instrument  into  the  bladder,  and  allowing  it  to  remain  there  ten 
or  twenty  minutes.  It  is  commonly  well  to  try  this  before 
resorting  to  cauterisation. f 

*  In  each  of  three  aggravated  cases  exarained  by  Lallemand  and  Curling, 
'  the  mucous  membrane  of  the  prostatic  part  of  the  urethra  was  swollen  and  in- 
jected. The  prostate  was  nearly  destroj'ed,  and  converted  into  a  multilocular 
abscess,  or  a  number  of  alveolar  cells,  communicating  with  each  other ;  and  the 
diseased  mucous  membrane  covering  it  was  riddled  with  holes,  formed  by  a 
considerable  enlargement  of  the  original  orifices  of  the  gland,  through  which 
pus  or  altered  secretion  freely  escaped  on  pressing  the  prostate.'  '  One  or  both 
vesiculae  seminales  were  infiltrated  with  pus,  and  their  walls  thickened  by  in- 
flammation. The  orifices  of  the  ejaculatory  ducts  were  enlarged  and  abraded.' — 
Curling,  On  the  Testis,  p.  391. 

t  Castration  in  erotomania. — The  following  note  from  Dr.  Bell  upon  this 
subject  in  the  Boston  Medical  Journal,  vol.  Ixi  p.  166,  and  Med.  Titnes  and  Gaz. 
gives  a,n  estimate  of  the  effect  of  the  operation  in  these  and  the  allied  cases 
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Accompanying  this  malady,  or  independent  of  it,  there  is 
sometimes  a  discharge  from  the  urethra  of  tenacious  fluid,  like 

for  which  it  has  been  proposed.  It  is  occasionally  successful,  but  often  does  no 
i^ooA.  '  I  have  often  been  consulted  as  to  tying'  the  spermatic  arteries,  the  vasa 
ileferentia,  and  removal  of  the  testes,  in  the  forms  of  insanity  connected 

with  spermatorrhoea.    I  have  known  it  done  repeatedly.    In  one  case  Dr.  

castrated  a  clean-gone  onanist,  who  subsequently  rallied,  became  an  active  man, 
and  the  doctor  told  me  that  he  never  met  him  that  he  did  not  receive  his 
blessing  for  the  great  favoui*  that  he  had  conferred  on  him.  In  another  case  of 
self-perpetrated  castration  under  a  similar  state  of  mind,  entire  restoration  to 
peace  of  mind  and  energy  was  produced.  On  the  other  hand,  in  all  the  Lunatic 
Hospital  cases  where  I  have  known  it  done,  no  valuable  results  have  followed. 
At  the  Ohio  Hospital,  some  years  ago,  it  was  tried  on  quite  an  extensive  scale. 
No  case  of  improvement  followed ;  indeed  Dr.  Awl  told  me  that  in  one  patient 
who  previously  was  quiet  and  contented,  a  permanent  and  dangerous  condition 
of  irritability  followed.'  These  remarks  correspond  with  the  result  of  Mr. 
Holthouse's  case  read  before  the  Medico-Chir.  Society,  March  22,  lSu9.  In 
that  case  the  epileptic  seizures  returned  as  before  the  castration.  It  should  be 
remembered  with  reference  to  the  operation  in  these  and  similar  cases,  that  the 
fluid  emitted  is  not  formed,  altogether,  by  any  means,  b}'  the  testes,  but  merely 
acquires  its  fecundating  qualities  from  the  secretion  of  the  testes ;  and  that 
therefore,  the  immediate  object  intended  by  the  operation — the  prevention  ot 
emissions — really  is  not  effected  in  many  instances,  at  any  rate  for  some  time 
after  the  operation.  The  emissions  are  not  dependent  upon  the  testes,  but 
upon  an  irritable  state  of  the  genital  organs ;  and  they  may  continue,  and  be 
as  prej  udicial,  although  there  be  little  or  no  semen  in  the  fluid  evacuated. 

Dr.  Bacon,  however,  of  the  Cambridgeshire  Asylum,  in  a  paper  on  Epileptic 
Insanity  {Practitioner,  June  1869),  states  his  belief  that  in  '  seven  of  every  ten 
cases  of  chronic  epilepsy  in  the  male  sex,  the  genital  organs  are  the  gTeat  sources 
of  excitation,  and  generall}'^,  from  the  morbid  state  in  which  they  are  kept  by 
the  bad  habits  of  the  patients.'  He  believes  castration  to  be  the  only  effective 
mode  of  quieting  this  state,  and  so  alleviating  the  epilepsj'  and  improving  the 
mental  condition  in  some  cases,  though  in  others  careful  supervision  and  treat- 
ment may  do  much  good.  He  relates  the  case  of  a  lad  aged  eighteen,  in  which 
the  operation  was  followed  by  marked  improvement  in  health  and  intelligence, 
and  diminution  or  cessation  of  the  fits;  and  he  informs  me  (eighteen  months 
after  the  operation)  that  the  improvement  has  continued,  and  that  since  the 
operation,  the  fits  have  not  recurred  with  more  than  a  fifth  of  their  former 
frequency.  In  another  case,  that  of  an  idiot,  aged  sixteen,  with  marked  sexual 
excitement,  and  very  frequent  masturbation,  the  removal  of  the  testes  eighteen 
months  ago  has  been  followed  by  great  improvement  in  these  respects. 

Mr.  Chapman  (^Med.  Times  and  Gas.  vol.  xviii.  p.  377)  gives  the  case  of  a 
great  sufferer  from  seminal  emissions,  with  failing  health,  palpitation,  dimness 
of  vision  &c.,  who  had  one  testicle  removed  in  1840,  and  the  spermatic  artery 
of  the  opposite  side  tied  and  divided,  and  more  than  an  inch  of  the  vas  deferens 
removed  in  1841,  without  benefit.  Three  months  after  the  last  operation  the 
remaining  testicle  was  removed.  In  1848  he  felt  himself  far  better  in  all 
respects  than  before  the  operation ;  his  eyesight  was  excellent ;  but  he  still  was 
feeble,  had  weakness  in  the  loins,  and  was  a  great  sufferer  from  indigestion 
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wliite  of  egg,  in  small  quantity,  following  the  urine,  or  expelled 
during  the  evacuation  of  the  faeces,  especially  when  straining  is 
required  for  that  purpose.  This  symptom  causes  great  alarm 
to  the  patient,  as  he  conceives  that  he  is  suffering  from  a  con- 
tinual escape  of  the  semen.  Such,  however,  is  not  the  case.  I 
have  examined  this  fluid  passed  by  several  persons,  and  have 
never  fovmd  any  spermal  elements  in  it.  It  proceeds  apparently 
from  the  prostate  gland  ;  and  its  presence  in  sufficient  quantity 
to  issue  from  the  urethra  is  an  indication  of  a  relaxed  condi- 
tion of  the  ducts  of  the  gland,  permitting  the  secretion  to  be  ex- 
pressed during  the  voiding  of  the  urine  or  fa3ces.  It  generally 
ceases  or  diminishes  under  a  tonic  regimen  and  attention  to  the 
state  of  the  bowels. 

The  same  trains  of  symptoms  which  follow  the  noxious  habit 
just  mentioned  may  be  induced  by  excessive  indulgence  in 
venery,  though  they  are  not  often  so  enduring,  or  attended  with 
so  much  mental  depression.  They  are  not  uncommon,  in 
greater  or  less  degree,  soon  after  marriage.  They  occasionally 
result  also  from  gonorrhoea,  when  the  inflammation  has  extended 
to  the  hinder  part  of  the  urethra,  and  left  a  morbid  irritability 
there.  The  general  plan  of  treatment  is  much  the  same, 
whichever  may  have  been  the  cause. 

The  commonly-received  opinion  that  the  debility  and  other 
symptoms  experienced  in  these  cases  is  due  chiefly  to  the  loss  of 
spermatic  fluid  is  a  mistaken  one ;  forasmuch  as  the  exhaustion 
consequent  on  the  emission  bears  very  little  relation  to  the 
quantity  of  the  fluid  discharged,  or  to  the  amount  of  spermatic 
elements  contained  in  the  fluid.  As  the  disorder  progresses, 
and  the  emissions  are  more  frequent,  tne  proportion,  indeed  the 
actual  quantity,  of  spermatozoa  decreases,  the  discharge  con- 
sisting chiefly  of  the  secretions  of  the  vesiculse  seminales  and 
the  prostate  gland.  The  drain  iipon  the  system  is  rather 
through  the  nervous  system  than  through  the  testicle ;  and  the 
exhaustion  experienced  after  each  occasion  is  consequent  upon 
a  loss  of  nervous  force  rather  than  upon  a  loss  of  the  secretion 
of  the  generative  organ.* 

The  question  of  impotence,  with  its  contingent, — the  unad- 
visability  of  matrimony — is  one  on  which  it  is  difficult  to  write, 

*  It  appears  from  the  observations  of  Lallemand  that  though  the  semen  maj' 
he  abundant  and  of  the  usual  odour,  the  spermatozoa  are  liable  to  be  deficient  in 
quantity.  This  is  not  altogether  confirmed  by  Liegeois,  Med,  Tmiea  and  Gaz. 
^iov.  G,  1869,  p.  6i3. 
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inasmuch  as  there  is  not  much  very  definite  to  be  written.  In 
deciding  it,  it  is  usually  necessary  to  allow  a  considerable 
margin  for  the  nervousness  of  the  patient.  A  quiescent  state 
of  the  organs,  consequent  on  long  control  of  the  passions,  is  not 
to  be  regarded  as  an  obstacle,  because  they  may  be  roused  into 
activity  when  appropriate  circumstances  arise ;  and  after  a  long 
continuance  and  frequent  repetition  of  nocturnal  emissions,  the 
organs  usually  retain  sufficient  vigour  to  admit  of  improvement 
under  the  influence  of  matrimony.  It  has  happened  to  me  often 
to  be  consulted  on  this  subject ;  and  I  have  very  rarely  felt  it 
necessary  to  give  a  discouraging  opinion.  In  the  case  of  one 
gentleman,  who  from  early  life  had  been  subject  to  very  frequent 
emissions,  who  had  long  ceased  to  have  erections  or  desire,  and 
whom  a  variety  of  treatment,  including  cauterisation  of  the 
urethra,  conducted  by  different  persons,  had  failed  to  give  relief, 
my  advice  was  that  he  should  remain  a  bachelor.  Very  soon 
afterwards  he  married  and  had  a  family.  It  has  been  recom- 
mended that  in  doubtful  cases  the  experimentum  should  be  made 
in  corpore  vili.  Tliis  appears  to  me  to  be  useless  as  well  as 
wrong  ;  for  the  experiment  thus  made  as  a  test  is  no  real  test, 
and,  as  might  be  expected,  has  ended  in  disappointment.  I 
know  a  gentleman,  in  every  respect,  as  I  believe,  well  qualified 
to  be  a  husband,  and  at  one  time  anxious  to  be  so,  who  has 
been  prevented  from  marrying  by  the  failure  in  this  test,  to 
which  he,  most  reluctantly  and  needlessly,  assented,  in  deference 
to  the  advice  of  an  eminent  surgeon  whom  he  consulted.  The 
indications  derivable  from  external  appearance  are  of  little 
value ;  and  suspicions  based  upon  them  have  repeatedly  proved 
to  be  groundless.  There  are  certain  obvious  disqualifications, 
such  as  imperfect  formations  or  diseased  conditions  of  the 
necessary  organs,  and  an  entire  absence  of  erections  or  desire. 
Where  such  disqualifications  exist,  matrimony  is  rarely  contem- 
plated. Where  they  are  absent  the  surgeon  is  seldom  justified 
in  giving  an  unfavourable  verdict ;  the  instances  being  few  in 
which,  by  judicious  treatment,  the  patient  may  not  be  fitted  for 
matrimony. 

To  the  encouragement  to  matrimony  it  is  well  to  add  the 
hint  that  though,  for  various  reasons,  the  rite  may  not  be  at  first 
consummated,  yet  that,  in  all  probability,  it  will  be  so  before 
long.  This  may  prevent  unnecessary  disappointment  or  despair. 
I  have  known  premature  separation  carried  out,  indeed  hurried 
on  by  the  medical  man,  when  there  is  reason  to  think  that  a 
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little  management  and  patience  might  have  resulted  in  a  happy 
union.  The  whole  of  this  question  is  fraught  with  so  much 
anxiety  and  excitement  to  the  person  concerned,  that  the  mind 
is  liable  to  be  thrown  off  its  balance,  and  the  most  deplorable 
consequences  to  ensue.  In  some  case,  doubtless,  there  is  cause 
for  the  anxiety;  but  in  many  the  apprehensions  are  groundless ; 
and  happy  is  it  if  a  man  when  thus  racked  with  doubts  can 
bring  himself  to  make  a  confidant  of,  and  disburden  himself 
freely  to,  some  judicious  medical  adviser,  who  will  calmly  enter 
into  his  case  and  acquire  his  confidence,  who  will  assure  him 
that  such  cases  are  not  uncommon,  and  will,  perhaps,  give  him 
the  often-quoted  recommendation  of  Hunter,*  to  make  up  his 
mind  to  abstain  for  a  time  In  all  such  cases  it  is  necessary  to 
take  the  general  state  of  the  health  into  account;  for  any 
debilitating  cause,  such  as  dyspepsia,  diarrhoea,  mental  anxiety, 
&c.--especially  when  there  are  phosphates  or  oxalate  of  lime  in 
the  urine — is  liable  to  be  attended  with  inability,  which  may 
be  only  of  temporary  nature,  and  will  yield  to  appropriate 
treatment. 

As  a  general  rule,  in  the  healthy  person,  the  recurrence  of 
desire  and  power,  more  particularly  the  former,  decreases 
gradually  with  advancing  years.  Sometimes  it  does  not  cease 
till  a  late  period.  This,  however,  varies  much.  In  those  who 
have  abused  the  organs,  or  indulged  their  amorous  propensities 
to  excess  in  early  life,  the  cessation  takes  place  sooner  than  in 
others.  We  learn  that  the  lords  of  the  harem  are  not  unfre- 
quently  impotent  at  thirty  or  forty ;  and  in  this  country  the 
same  occurs  to  persons  who  have  been  addicted  to  excite  the 
organs  preternaturally  by  giving  way  to  lascivious  thoughts, 
and  in  other  ways.  Any  debilitating  influence,  whether  it  be 
mental  depression  or  enervating  bodily  disease,  indigestion, 
phthisis,  diabetes,  &c.,  produces  more  or  less  of  the  same  effect ; 
and  it  has  been  remarked  by  Mr.  Curling  that  the  '  testes  of 
persons  who  die  of  chronic  lingering  diseases  are  almost  in- 
variably soft  and  inelastic.  When  incised,  their  internal  struc- 
ture seems  to  contain  but  few  blood-vessels,  is  pale,  apparently 
shrunk  and  dry,  and  the  little  fluid  that  can  be  squeezed  from 
it  is  destitute  of  spermatozoa.' f    It  seems  also  that  long-con- 


*  Treatise  on  the  Vene)-eal  Disease,  p.  203. 

t  Mr.  Gulliver  (Med.-Chir.  Trans,  vol.  xxvi.  p.  93)  finds  the  seminal 
tubes  in  old  age  and  after  lingering  diseases  '  often  more  or  less  obstructed  by 
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tiiiued  continence  induces  aii  eai'lier  cessation  of  the  capability 
of  function  than  does  moderate  indulgence.  And  after  long 
disuse  the  attempt  to  rouse  these  organs  into  activity  at  a  late 
period  of  life,  even  if  successful,  is  not  altogether  without  risk 
to  the  general  health.  The  excitement  consequent  on  it  is 
liable  to  induce  much  prostration,  which  may  be  followed  by 
paralysis,  amaurosis,  affection  of  the  heart,  or  other  disorders. 
I  suspect  there  is  foiuadation  for  the  remark  that  these  ill- 
effects  are  more  likely  to  occur  in  the  case  of  widowers  marry- 
ing after  a  considerable  interval,  than  in  those  who  have  not 
been  before  married.  '  Sexual  indulgence  late  in  life  seems 
also  to  promote  the  enlargement  of  the  prostate  gland ;  and  I 
know  of  several  instances  of  old  men  being  attacked  with 
retention  of  urine  fi'oui  congestion  of  this  organ,  occurring  after 
coition.'* 

A  moderate  indulgence  in  sexual  intercourse,  especially  when 
the  affections  are  involved,  tends  to  promote  the  general  health 
and  vigour.  Thei'e  are  cases,  howevei',  in  which  even  this  can- 
not be  borne,  and  in  which  the  nervous  exhaustion  that  ensues 
warns  that  abstinence  is  necessary. 

1  know  an  instance  in  wliich  an  apparently  healthy  man,  aged  about  forty- 
five,  suffered  so  much  depression,  with  staggering  and  partial  loss  of  vision, 
ftfter  each  connection  with  his  wife,  that  being  unable  to  restrain  himself,  he 
urgently  demanded  and  submitted  to  castration.  lie  lived  many  years  after- 
wards in  the  enjoyment  of  perfect  health,  and  in  the  conviction  that  the  mutila- 
tion to  which  he  had  submitted  had  been  the  means  of  preserving  his  visual 
organs,  if  not  of  saving  him  from  general  paralysis.t 

Non-ejaculation  or  want  of  emission  of  semen  during  copulation  is  an  occa- 
sional cause  of  the  inefficiency  of  the  act.  A  gentleman  of  spare  frame,  but 
enjoying  good  healtli  and  strength,  has  never  been  able  to  effect  complete 
intercourse  with  his  wife  in  consequence  of  this  defect.  Erections  occur ;  but, 
however  long  the  attempt  is  continued,  emission  does  not  take  place.  This  will, 
however,  often  occur  afterwards  dui'ing  sleep,  and  at  other  times,  but  is  not 


fatty  matter,  which  occurs  in  free  globules,  and  in  more  equall3'-sized  and 
minute  molecules,  aggregated  into  comparatively  large  rounded  or  irregular 
masses,  nearly  opaque,  and  of  a  brown  or  dull  yellowish  colour.' 
*  Curling,  p.  370. 

t  I  may  add  that  for  a  year  or  more  this  gentleman  continued,  as  in  the 
instance  recorded  by  Sir  A.  Cooper,  to  liave  connection  with  his  wife  and 
emissions  much  as  before  the  operation,  though  less  frequently  ;  so  that  his  wife 
was  not  aware  of  any  change  till  he  informed  her  of  what  had  been  done. 
After  about  a  year  desire  gradually  ceased.  The  good  eflect  here  commenced 
soon  after  the  organs  were  removed,  although  the  excitement  and  emissions 
continued  for  some  time.  Another  man,  who  had  lost  both  testes,  told  me  that 
loss  of  desire  and  power  followed  very  soon. 
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excitable  by  the  proper  stimulus.  He  was  subject  to  rather  frequent  nocturnal 
emissions  before  marriage.  There  is  no  other  symptom.  A  variety  of  treat- 
ment has  been  tried  by  myself  and  others  who  have  been  consulted,  without 
avail,  such  as  tonics,  with  and  without  strychnine,  belladonna,  and  blisters  to 
the  perinfEum,  the  passage  of  a  steel  sound,  cauterisation  of  the  urethra,  and  gal- 
vanism. I  endeavoured  also  to  increase  the  irritability  of  the  external  parts  by 
slight  stimulating  applications  to  the  glans  penis,  the  perinreum,  and  the  region 
of  the  anus.  I  have  met  with  other  similar  cases.  One  under  the  name  of 
Asperraatism  is  related  by  Dr.  Van  Buren  {JVeju  Orleans  Journal  of  Medicine, 
April  1869)  in  which  the  prepuce  was  removed  witliout  any  good  result.  The 
Traite  de  V Impuissance  of  Dr.  Roubaud  and  a  few  other  cases  are  referred  to. 

Impotence  sometimes  follows  injuries  of  the  head.  Cases  of 
this  have  been  collected  by  Mr.  Curling,*  who  remarks  that 
when  it  depends  upon  that  cause,  '  the  prospect  of  relief  is  far 
from  being  promising.  The  event  itself  is  one  of  the  last  to  be 
detected,  and  is  rarely  perceived  till  all  treatment  of  the  injury 
has  ceased,  and  the  patient  is  in  progress  of  recovery.  In  some 
instances  it  is  first  announced  by  the  visible  wasting  of  the 
testicles.  When  otherwise,  however,  the  surgeon  must  not 
despair  of  the  patient  regaining  his  sexual  powers  as  the  other 
effects  of  the  injury  disappear.'  Sometimes  it  is  the  result  of 
cerebral  imperfection,  as,  occasionally,  in  idiots,  or  of  some 
congenital  deficiency  of  that  combination  of  forces  which  is 
requisite  for  so  complicated  a  process.  This  constitutional 
impotence  is  not  necessarily  associated  with  any  discoverable 
imperfection  in  the  organs,  or  any  obvious  defect  in  bodily  for- 
mation. Indeed,  it  may  be  associated  with  full  intellectual 
vigour,  and  a  physique,  in  other  respects,  sound  and  strong. 
Such  cases  are,  however,  rare.  The  external  indications  of 
virility  do  not  often  continue  when  the  power  is  actually  and 
irrecoverably  gone. 

Ateopht  of  the  Testicle 

has  already  been  several  times  alluded  to  in  the  preceding 
pages,  with  the  remark  that  it  does  not  usually  take  place 
although  the  function  of  the  organ  is  long  suspended,  or,  even, 
when  it  has  been  lost  in  consequence  of  obliteration  or  destruc- 
tion of  the  vas  deferens.  Neither  is  it  commonly  produced  by 
the  pressure  of  hydrocele ;  although  it  sometimes  is  caused  by 
the  contraction  of  lymph  effused  in  chronic  hydrocele,  or  more 


*  Diseases  of  the  Testis,  pp.  63,  364.    I  have  recently  seen  a  case  of  complete 
impotence,  consequent  on  ajar  to  the  spine  caused  by  a  railway  collision. 
VOL.  V.  M 
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frequently  of  the  lympli  effused  in  lLa3matocele.  One  of  the  most 
common  causes  of  atrophy  has  been  stated  to  be  acute  or  chronic 
inflammation — spontaneous,  syphilitic,  or  from  mumps — of  the 
glandular  substance  of  the  testicle,  with  effusion  of  lymph,  or 
pus,  into  the  intertubular  tissue ;  the  tubules  being  compressed 
and  destroyed  by  the  effused  products  both  during  their  forma- 
tion and  during  their  subsequent  contraction.  The  same  result 
may  follow  excessive  venery,  drinking,  self-abuse,  .or  anything 
which  is  productive  of  long-continued  depression  and  disorder 
of  the  general  health;  also  injuries  of  the  head,  paraplegia, 
and  elephantiasis  of  the  scrotum.  Although  injury  to  the  duct 
produces  no  effect  of  the  kind ;  yet,  as  we  might  expect  in  the 
case  of  an  organ  so  peculiarly  circumstanced  with  regard  to  its 
circulation,  deriving  its  blood  from  a  long  distance  through  a 
single  channel,  and  having  very  few  anastomosing  currents  to 
fall  back  upon,  it  is  very  sensitive  to  any  impairment  of  its 
vascular  supply,  Thus  Wardrop  relates  that  both  testicles 
were  absorbed  in  a  man  who  died  of  an  aneurism  of  the  aorta, 
obliterating  the  spermatic  arteries ;  and  ligature  of  the  sper- 
matic artery  will  cause  complete  wasting  of  the  gland.  Varico- 
cele also  is  sometimes  attended  with  an  impairment  of  the 
nutrition  of  the  testis ;  and  operations  obliterating  the  veins  in 
varicocele  have  been  known  to  produce  the  same  result.  The 
atrophy  usually  extends  more  or  less  to  the  vas  deferens. 

In  elderly  persons  I  have  found  the  testes  rather  small  and 
flaccid,  but  in  other  respects  healthy,  with  sometimes  thickening 
and  induration  of  the  epididymis  and  thickening  of  the  vasa 
deferentia  with  opaque  white  spots  in  their  walls.  It  has  been 
already  observed  that  the  semen  usually  retains  its  fecundating 
qualities.  It  is  possible  that  the  pressure  of  a  hei-nial  pad  or 
bandage  may  interfere  with  the  functions  of  the  testicle,  but  it 
is  certain  that  it  very  rarely  does  so. 

Ieritable  and  Neuralgic  Testicle. 

About  the  period  of  puberty  the  testicle  is  frequently  tender 
and  irritable,  so  as  to  be  pained  by  a  slight  touch  or  by  the 
chafing  of  the  trousers  in  Avalking.  It  does  not  swell  or  pre- 
sent any  indications  of  inflammation,  but  it  is  a  source  of  a 
good  deal  of  annoyance,  necessitating  confinement  from  active 
exercise  and  oUt-door  amusement.  This  condition  usually  sub- 
sides in  a  short  time,  and  may  be  relieved  by  a  suspensory 
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bandage,  or  an  evaporating  lotion  if  the  part  be  hotter  than 
natural.  The  same  condition  may  occur  at  other  periods  of 
life,  more  particularly  in  persons  of  delicate,  sensitive,  and 
irritable  temperament,  or  in  those  who  have  been  addicted  to 
self-abuse.  It  has  occasionally  proved  a  very  obstinate  affec- 
tion, and  has  been  a  source  of  so  much  distress  to  the  patient 
as  to  lead  him  to  beg  for  removal  of  the  organ.  Sir  A.  Cooper 
was  induced  by  the  urgent  request  of  the  patients  to  perform 
castration  in  three  cases  of  the  kind ;  and  other  surgeons  have 
done  the  same.  Such  a  procedure  is,  however,  warranted  only 
by  very  exceptional  circumstances.  Usually  the  malady  sub- 
sides under  attention  to  the  general  health.  It  is  necessary  to 
inquire  into  minute  particulars  respecting  the  state  of  diges- 
tion, the  action  of  the  liver  and  bowels,  the  character  of  the 
urine,  the  action  of  the  skin,  &c. ;  for  where  there  is  a  ten- 
dency to  irritable  testicle,  slight  disturbances  of  other  organs 
will  induce  it.  To  rectify  anything  wrong  that  may  be  dis- 
covered in  these  functions  is  the  first  i)oint.  Secondly,  it  is 
necessary  to  improve  the  general  state  of  the  health  by  out-of- 
door  exercise  as  far  as  possible,  by  moderately  nutritious  diet, 
and,  perhaps,  tonics.  Some  good  may  be  effected  by  local 
applications,  cold  sponging,  a  suspensory  bandage,  or  anodyne 
applications. 

Neuralgia  may  occur  in  the  testicle  from  the  same  causes  as 
in  other  parts ;  such  as  a  source  of  irritation  in  an  adjacent 
region,  a  stone,  or  other  disease,  in  the  kidney,  ureter,  or  other 
pai-t  of  the  urinary  apparatus,  varicocele,  a  disordered  state  of 
the  stomach,  liver,*  or  system ;  or  a  depressed  condition  of  the 
health,  especially  if  that  be  associated  with  malarious  influence. 
In  the  latter  case  the  pain  usually  comes  on  periodically.  The 
organ  itself  may  be  quite  sound. f  The  pain  varies  in  character 
and  severity,  being  sometimes  dull,  at  others  darting  and  so 

*  Sir  B.  Brodie  (^Med.  Gaz.  vol.  xiii.  p.  G21)  mentions  the  case  of  a  gentleman 
in  whom  the  neuralgic  pains  were  usually  preceded  for  two  or  three  days  by 
clay-coloured  evacuations,  pains  in  the  head,  &c.  In  another  case  there  was  a 
small  projection  of  the  epididymis:  and  whenever  this  particular  part  was 
touched  he  felt  a  sensation  which  he  compared  to  that  produced  on  biting  on 
the  exposed  nerve  of  a  tooth. 

t  That  it  is  not  so  always  is  proved  by  the  case  mentioned  at  page  118,  where 
a  small  quantity  of  pus  was  found  in  the  epididymis.  In  a  case  related  by  Mr. 
Ludlow,  the  patient,  aged  twenty,  had  neuralgia  for  six  years,  originating  in  an 
injury.  Mr.  Stanley  excised  the  testicle;  the  tunica  vaginalis  was  thickened 
and  adherent,  and  the  epididymis  changed  into  a  firm  white  substance. 
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severe  as  to  cause  the  patient  to  roll  on  the  floor  in  agony  and 
covered  with  perspiration. 

The  treatment  will  be  the  same  as  for  the  neuralgia  in  other 
parts,  varying  with  the  exciting  cause  and  the  state  of  the 
health.  When  it  is  periodic,  quinine  or  iron  are  likely  to  he 
beneficial.  Of  local  measures,  the  hypodermic  injection  of  a 
small  quantity  of  strong  solution  of  morphia  into  the  testicle 
or  the  tissue  immediately  investing  it,  oflFers  the  best  prospect 
of  success,  if  we  may  judge  from  its  effects  in  i-elieving  neuralgia 
in  other  parts. 

Varicocele. 

The  disposition  of  the  spermatic  veins  to  enlarge  is  such  as 
to  cause  varicocele  in  about  one  male  adult  in  ten.  It  is  due  to 
several  causes  : — to  the  size  and  winding  course  of  the  veins 
near  the  testicle  ;  to  their  numerous  anastomoses,  here  and  in 
the  lower  parts  of  the  cord,  which  interfere  with  the  efficiency 
of  the  valves,  and  enable  flviid  injected  into  them  to  pass 
readily  from  above  downwards ;  to  the  loose  inelastic  tissue  in 
which  they  lie  affording  them  little  support ;  and  to  their  pas- 
sage through  the  oblique  inguinal  canal,  where  they  are  fre- 
quently subjected  to  pressure  during  the  action  of  the  abdomi- 
nal muscles ;  and  to  the  length  and  comparatively  small  size  of 
their  efferent  trunks.  The  causes  usually  assigned  for  the  predis- 
position to  varicocele  on  the  left  side  being  so  much  greater  than 
the  right — viz.  the  slightly  lower  position  of  the  left  testicle,  the 
angle  of  junction  of  the  left  spermatic  vein  with  the  renal,  and 
its  relation  to  the  sigmoid  flexure  of  the  colon — do  not  seem  to 
me  quite  sufiicient ;  but  I  have  none  other  to  suggest. 

The  disease  consists  simply  in  an  increase  of  the  size  and 
tortuosity  of  the  veins,  with  a  loss  of  elasticity  and  contractility, 
and  more  or  less  increase  of  thickness  of  their  coats  ;  the  latter 
change  depending  upon  an  addition  of  low  fibrous  tissue, 
which  usually  accompanies  the  enlargement  of  vessels  and  the 
diminution  of  their  elastic  and  contractile  elements.  They 
may  be  further  thickened  by  chronic  infl_ammation,  and  the 
formation  of  lymph  in  their  coats ;  and  phlebolites  are  some- 
times found  in  their  interior.  The  degree  of  enlargement 
varies  much.  It  may  be  so  great  as  to  fill  the  scrotum  and 
conceal  the  gland.  This  is,  however,  rare.  It  is  greatest  near 
the  testicle,  diminishes  towards  the  inguinal  canal,  and  ceases 
in  the  canal;  so  that  the  spermatic  vein  at  and  above  the 


VARICOCELE. 


165 


internal  ring  has  its  natural  size.  At  least  that  has  been  so  in 
the  cases  I  have  dissected.  The  affection  is  rarely  productive 
of  any  decidedly  injiirions  effect  upon  the  testicle,  or  upon  the 
character  of  its  secretion;  though,  when  there  is  any  great 
dilatation  of  the  veins,  the  organ  is  often  somewhat  smaller  than 
that  on  the  other  side ;  and  in  a  few  instances  it  has  been  so 
wasted  as  to  be  scarcely  distinguishable  through  the  scrotum. 

The  affection,  usually,  commences  at  about  eighteen  or 
twenty,  and  often  is  not  recognised  till  the  swelling  attracts 
attention.  It  may  be  induced  or  aggravated  by  sudden  exer- 
tion or  straining  at  stool,  by  long  walking,  or  standing,  or 
riding. 

It  is  easily  known  by  the  feel  of  the  soft  worm-like  coils  of 
dilated  veins  near  the  testicle  and  extending  to  a  variable  point 
above  it.  The  swelling  is  inelastic,  increases  after  long  stand- 
ing, and  towards  the  end  of  the  day,  and  diminishes  in  the 
recumbent  posture.  There  may  also  be  a  slight  impulse  on 
coughing.  In  these  respects,  and  in  its  position,  it  resembles 
hernia.  Still,  had  I  not  known  a  case  in  which  one  of  the  most 
eminent  surgeons  in  the  metropolis  made  a  mistake  between 
the  two  affections,  and  persevered  in  it,  I  should  scarcely  have 
thought  it  worth  while  to  say  a  word  respecting  a  difficulty  of 
the  diagnosis  between  the  two  affections.  The  feel  of  the 
swelling,  its  slow  and  iiicomplete  disappearance  when  the 
patient  lies  down,  although  the  inguinal  ring  is  quite  free,  and 
its  reappearance  in  the  erect  posture,  although  moderate  pres- 
sure is  maintained  upon  the  canal,  furnish  sufficient  means  of 
distinction.  The  skin  is  often  thin,  so  that  the  dark  colour 
and  the  outline  of  the  dilated  veins  ma,y  be  seen  through  it.  The 
affection  is  usually  devoid  of  pain  and  tenderness.  Sometimes, 
especially  when  it  first  aj)pears,  or  when  the  patient's  attention 
is  first  directed  to  it,  it  is  attended  with  a  sense  of  weight  or 
uneasiness,  or  it  may  be  actual  pain;  and  it  may  be  tender, 
and  a  source  of  much  discomfort.  As  in  the  case  of  varix  of 
the  lower  limbs,  there  are  times  during  which,  without  perhaps 
any  obvious  reason,  the  swelling  inci^eases  ;  and  at  these  times 
there  is  liable  to  be  more  pain  than  at  others. 

Treatment.— In  the  e:reater  number  of  cases  the  swelling 
attains  a  certain  moderate  size,  and  then  ceases  to  increase  or 
to  be  the  source  of  any  pain,  inconvenience,  or  detriment  to 
the  organ.  It  is  not  usually,  therefore,  necessary  to  adopt  any 
treatment,  and  scarcely  worth  while  even  to  use  a  suspensory 
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bandage.  The  patient  may  not  be  conscious  of  the  existence  of 
the  varicocele,  or  will,  probably,  soon  forget  it.  During  the 
periods  in  which  it  is  uneasy,  painful,  or  tender,  the  part  should 
be  supported  by  some  kind  of  bandage,  the  recumbent  posture 
should  be  maintained  as  much  as  possible,  and  regular  action 
of  the  bowels  insured.  A  spirit-lotion  applied  as  in  cases  of 
epididymitis,  will  also  give  relief.  When  the  discomfort  con- 
tinues, it  is  necessary  to  try  other  means,  such  as  washing  with 
cold  water,  attention  to  the  general  health  and  state  of  the 
bowels,  and  light  clothing  about  that  region.  These  failing,  a 
portion  of  the  scrotum  has  been  excised  in  some  instances,  it  is 
said,  with  success,  but  in  others  with  only  temporary  relief,  so 
that  this  is  scarcely  to  be  recommended.  The  less  severe  plan 
of  lessening  tlie  scrotal  bag  by  drawing  a  portion  of  it  through 
a  ring  made  of  soft  silver  and  covered  with  wash  leather,  and 
then  preventing  its  escape  by  pressing  the  sides  of  the  ring 
together,*  may  be  tried ;  for,  if  it  fails,  no  harm  will  have  been 
done. 

The  best  means  of  affording  relief  in  troublesome  and  painful 
cases  of  varicocele  is  a  weU-adjusted  truss  with  the  pad  upon 
the  external  ring.  It  should  press  with  a  moderate  amount  of 
force,  so  as  to  influence  the  spermatic  veins,  diminishing  their 
calibre,  and  preventing  a  sudden  reflux  of  blood  during  exertion 
and  straining,  but  not  so  as  to  affect  the  artery.  The  trusses 
which  buckle  round  the  waist,  with  a  pad  secured  upon  the 
part  by  means  of  an  under-strap,  answer,  in  some  cases, 
better  than  the  spring  trusses,  being  less  liable  to  disjjlacement. 
The  benefit  afforded  is  often  greater  than  might  have  been 
expected.  Mr.  Curling  gives  instances  in  which  the  varicocele 
was  quite  cured  after  the  truss  had  been  worn  some  months, 
and  in  which  the  testicle,  jDartially  atrophied  before  the  treat- 
ment began,  regained  its  natural  size.  In  other  cases  it  fails, 
owing,  perhaps,  to  the  difficulty  of  keeping  the  pad  properly 
applied. 

Various  plans  for  obliterating  the  veins  have  been  tried,  such 
as  compression  by  forceps  fixed  on  the  scrotum,  division  with 
the  knife  in  the  ordinary  way  and  subcutaneously,  ligature 
by  means  of  needles  with  thread  twisted  in  figure  of  8, 
and  subcutaneous  ligature ;  also  ligature  and  incision  combined. 


*  Suggested  by  Mr.  Wormald  in  his  lectures,  and  in  Medical  Gazeite,  vol. 
xxii.  p.  194. 
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The  incision  and  the  ordinary  ligature  have  been  discarded  on 
account  of  the  serious  results  that  occasionally  ensued.  The 
best  modes  appear  to  be  Ricord's  subcutaneous  ligature,*  and 
the  subcutaneous  ligature  at  two  points,  the  veins  being  sub- 
cutaneously  divided  between  them,  as  effected  by  Mr.  Lee. 
Each  of  these  measures  has  led  to  great  relief,  or  a  cure,  in 
several  instances ;  and  I  do  not  know  that  any  fatal  results 
have  occurred.  In  some  cases  no  good  has  followed.  It  must 
be  borne  in  mind  that  all  plans  for  obliterating  the  veins  are 
liable  to  be  productive  of  impairment  of  the  nutrition  of  the 
testicle ;  and  accordingly,  we  find  that,  in  some  instances, 
atrophy  of  the  organ  has  followed  the  operation.  This  may 
have  been  caused  by  the  inclusion  of  the  spermatic  artery  in  the 
ligature,  an  accident  that  cannot  always  be  avoided,  and  the 
liability  to  it  constitutes  an  objection  to  the  several  operations  ; 
but  the  veins  are  also  essential,  and  if  all,  or  nearly  all  of  them 
be  obliterated,  it  is  clear  that  new  currents  must  be  established, 
or  the  circulation,  and  consequently  the  nutrition  of  the  organ 
will  be  impaired. t  Eor  this  reason,  therefore,  an  operation 
should  not  be  hastily  undertaken ;  and  another  reason  for 
delay  is  furnished  by  the  fact  that  the  pain  and  inconveniences 


*  The  following  description  of  the  operation  is  given  by  Mr.  Curling :  '  The 
vas  deferens  heing  separated  from  the  mass  of  veins,  and  the  latter  being 
pinched  up  with  a  fold  of  the  scrotum,  a  needle  set  in  a  handle  with  an  eye 
near  the  point,  armed  with  a  double-looped  thread,  is  to  be  passed  beneath  them. 
When  the  needle  has  traversed  from  one  side  to  the  other,  the  loop  is  to  be 
drawn  out,  the  needle  retracted,  and  the  veins  let  go,  the  skin  alone  being  now 
held  up.  A  second  needle,  similarly  armed,  is  then  to  be  passed  through,  over 
the  veins,  entering  at  the  same  hole  by  which  the  first  needle  was  thrust  out, 
and  emerging  at  the  same  hole  by  which  it  entered.  The  second  loop  is  next 
to  be  drawn  out,  and  the  needle  withdrawn.  The  bundle  of  veins  is  thus 
included  between  two  double  threads,  of  which  one  passes  over  and  the  other 
beneath  it.  The  ends  of  the  thread  on  each  side  are  then  to  be  passed  into  the 
loop  of  the  other,  and  now,  by  drawing  these  ends  in  opposite  directions,  the 
vessels  are  tied  beneath  the  skin.'  '  The  vessels  are  divided,  and  the  ligatures 
come  away  in  from  the  tenth  to  the  twentieth  day.' 

t  Delpech  was  assassinated  by  a  man  whom  he  had  cured  of  double  varico- 
cele by  tying  the  veins  some  years  before.  The  man's  testicles  were  found 
wasted  and  soft  after  death ;  the  same  effect  upon  the  organ  has  been  observed 
in  other  cases.  The  frequent  reports  of  cases  of  operation  for  the  cure  of  varico- 
cele induce  me  to  repeat  tlie  observation  of  Sir  A.  Cooper,  that  '  varicocele 
should  scarcely  receive  the  title  of  a  disease ;  for  it  produces,  in  the  greater 
number  of  cases,  no  pain,  no  inconvenience,  and  no  diminution  of  the  virile 
powers.'  I  cannot  but  think  that  operations  are  sometimes  performed  rather 
hastily  and  unnecessarily  for  this  affection. 
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resulting  from  varicocele  often,  indeed,  commonly,  subside  after 
a  short  time,  the  patient  becoming  accustomed  to  and  forgetful 
of  his  complaint.  I  need  hardly  say  that  an  attempt  to  ob- 
literate the  veins  is  better  than  castration,  which  the  continued 
distress  has  induced  some  patients  to  request  and  some  surgeons 
to  perform.'^ 

Tumours  in  the  Spermatic  Cord. 

Fatty  tiimonrs  are  occasionally  found  in  the  cord,  and,  like  the 
cysts  in  the  same  situation  (p.  99),  being  movable  to  some  ex- 
tent in  the  course  of  the  cord,  they  are  with  difficulty  distin- 
guished from  hernia.  I  found  this  to  be  so  in  the  case  of  a 
rather  stout  gentleman  who,  four  years  ago,  had  a  swelling, 
about  the  size ,  of  a  walnut,  near  the  external  ring.  It  was 
doughy,  not  tense  or  fluctuating  like  a  cyst,  but  felt  more  like 
a  hernia ;  and  it  passed  a  little  way  in  and  out  of  the  canal.  It 
could  not, however,  be  returned  into  the  abdomen;  was  influenced 
by  traction  upon  the  cord  ;  and  the  finger  and  thumb  .could  be 
approximated  behind  it  in  such  a  manner  as  to  prove  that  it  was 
not  continued  into  the  abdomen.  I  judged,  therefore,  and 
another  surgeon,  who  examined  it  with  me,  agreed,  that  it  was 
a  fatty  tumour  of  the  cord.  Since  that  time  not  much  change 
has  taken  place  in  it.f 

Malignant  tumours  may  form  in  the  cord,  not  only  as  a 
sequence  of  disease  of  the  testicle,  but  independently  of  it.| 


*  M.  A.  Verneiiil  describes  two  cases  of  subcutaneous  erectile  venous 
tumours  of  the  scrotum,  dependent  upon  enlargement  of  tbe  subcutaneous  veins 
of  the  scrotum,  and  showing-  a  tendency  to  spontaneous  inflammation.  They 
may  be  destroyed  by  cauterisation  or  extirpation  (Gciz.  hehd.  dc  Med.  et  Chir., 
Sept.  16, 1859,  and  Eanking's  Abstract,  xxxi.  p.  176).  M.  Escallier  relates  two 
cases  of  varicose  tumour  of  the  scrotum  (apparently  varicocele  more  circum- 
scribed than  usual),  simulating  hernia,  in  which  spontaneous  inflammation  with 
suppuration  took  place  and  proved  fatal.  Mhn  de  la  Sncirfr  dc  Chirurgic  de 
Fnn'it,  vol  ii.  p.  GO. 

t  In  the  Museum  of  the  College  of  Surgeons  (No.  2401)  is  an  oval  fattj' 
tumour,  four  inches  in  lengtli,  embedded  in  the  tissues  of  the  spermatic  cord 
an  inch  above  the  testicle.  In  some  instances  the  tumours  have  closely  re- 
sembled omentum,  and  have  oven,  it  appears,  been  contained  in  a  sac  like  a 
hernial  sac."  Curling,  p.  4h'^>. 

J  !Museum  of  College  of  Surgeons,  246l',  0.  No.  2.'?G7-°  is  described  as  a  large 
fibro-plastic  tumour  of  the  cord. 

In  the  Catalogue  of  the  Museum  of  Mr.  Ileaviside  is  the  entry  of  a  '  stone 
found  in  the  cellular  substance  of  the  spermatic  cord  of  a  man  who  died  of 
strangulated  hernia.'    Gamgee,  loc.  cit.  p.  181. 
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The  Affections  of  the  Vesicul^e  Seminales 

have  received  very  little  attention  from  pathologists  and 
surgeons — less  than  they  deserve, — for  these  bodies  are  not  un- 
commonly diseased  in  company  with  the  testicles  or  inde- 
pendently of  them ;  and  such  diseases  may  induce  or  aggra- 
vate inflammation  of  the  bladder,  and  be  productive  of  other  ill 
effects.  It  is  to  be  observed  that  the  seminal  vesicles  lie  within 
range  of  the  finger  passed  into  the  rectum ;  so  that  their  con- 
dition may,  in  most  instances,  be  determined  with  tolerable 
certainty.* 

They  seldom  are  the  subject  of  spontaneous  inflammation, 
but  sometimes  become  inflamed  secondarily,  as  in  gonorrhoea ; 
and  the  symptoms  are  much  the  same  as  when  the  prostate  is 
inflamed, viz., uneasiness  about  the  perinseum,  pain  in  defsecatiou, 
frequent  and  rather  painful  micturition  or  retention,  emissions 
at  night,  attended  with  pain,  and  the  fluid  stained  with  blood. 
The  finger  in  the  rectum  discovers  the  vesicle,  on  one  or  both 
sides,  distinctly  swollen  and  tender.  In  two  cases  of  blennor- 
rhagic  orchitis,  where  the  patients  died  of  other  disease,  M. 
Goussail  found  the  seminal  vesicles  swollen  and  gorged.  I  do 
not  know  of  the  afiection  terminating  otherwise  than  in  reso- 
lution ;  and  I  am  not  acquainted  with  anything  in  these  parts 
corresponding  with  the  chronic  orchitis,  syphilitic  or  other, 
of  the  testicle.  They  are,  however,  not  unfrequently  the  seat 
of  scrofulous  disease ;  and  in  cases  of  scrofulous  affection  of  the 
testicles  it  is  well  to  examine  the  state  of  the  seminal  vesicles ; 
and  they  will  sometimes  be  found  considerably  enlarged  and 
firm,  from  deposit  in  their  canals,  although  there  may  be  no 
symptoms  of  such  a  condition.  The  changes  that  take  place 
correspond  precisely  with  those  that  occur  in  the  epididymis ; 
that  is  to  say,  the  tortuous  component  tubes  become  enlarged 
and  distended  with  scrofulous  matter,  partly  infiltrated  into  the 
lining  membrane,  and  partly  formed  of  morbid  and  accumulated 
epithelium,  while  the  connecting  areolar  tissue  of  the  tubes 
remains  sound.  Subsequently  this  may  be  destroyed,  if  soften- 
ing and  suppuration  take  place.     I  have  dissected  several 


*  It  appears  that  a  thesis  has  been  ■written  on  inflammation  of  the  seminal 
vesicles  by  M.  Eugene  Eapin  in  the  Moniteur  des  Sc.  mcd.  1859,  No  42.  Can- 
statt's  Jdhresbericht,  1860,  vol.  iii.  p.  284. 
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specimens  of  this ;  and  some  of  them  are  in  the  pathological 
MiiSGum  of  the  University  of  Cambridge. 

The  disease  is  only  to  be  distinguished  by  examination  with 
the  finger  in  the  rectum ;  and  for  want  of  this  exploration  it 
escapes  notice  in  many  cases.  The  organ  will  be  found  en- 
larged, perhaps  tender,  and  more  or  less  firm  according  to  the 
condition  of  the  morbid  deposit  in  it.  The  prostate  is  likely  to 
be  the  seat  of  tuberculous  disease  at  the  same  time.  It  has  been 
so  in  the  cases  that  I  have  dissected.  The  treatment  corresponds 
with  that  for  scrofulous  disease  in  the  testicle  and  other  parts. 

I  have  in  several  cases  known  a  chronic  enlargement  of  the 
vesiculse  seminales  analogous  to  the  aff'ection  of  the  prostate  in 
elderly  person^,  and  attended  with  corresponding  symptoms 
of  irritation  of  the  bladder.  Indeed,  I  have  discovered  it 
when  examining  the  rectum  under  the  impression  that  there 
was  enlargement  of  the  prostate.  What  relation,  if  any,  this 
condition  of  the  vesicles  may  have  had  to  the  bladder-symptoms,  I 
cannot  tell.  I  first  found  it  in  dissecting  the  bladder  of  an  old  man 
who  died  after  long-continued  prostatic  affection  with  retention. 
The  jjrostate  was  enlarged,  and  the  seminal  vesicles  were  two 
or  three  times  as  large  as  natural,  of  very  firm  structure,  so  as,  in 
consistence,  almost  to  resemble  scirrhus ;  the  component  canals 
were  large,  and  the  investing  areolar  tissue  much  hypertrophied 
and  indurated.  I  have  now  a  man  above  seventy  under  my  care, 
suffering  under  severe  irritation  of  the  bladder,  amounting  to 
incontinence,  in  whom  the  prostate  is  little,  if  at  all,  enlarged ; 
but  the  seminal  vesicles  jnay  be  felt  beyond  it  of  twice  their 
natural  size  and  firmer  than  usual.  In  other  instances  I  have 
found  on  the  dissection  of  the  vesicula3  seminales  in  elderly 
persons,  that  the  component  tubes  were  dilated,  but  actually 
reduced  in  extent  and  length,  while  the  connecting  and  invest- 
ing areolar  tissue  was  thickened. 

Although  in  the  case  of  imperfect  development  of  the  testes 
at  page  73  the  seminal  vesicles  were  very  small,  consisting  of 
few  coils  of  tubes,  usually  the  condition  of  these  bodies  shows 
no  especial  relation  to  that  of  the  testes.  One  testicle  may  be 
wanting  or  imperfectly  developed,  or  the  vas  deferens  may  be 
only  partially  formed,  or  have  been  divided,  or  become  oblite- 
rated ;  yet  the  vesicula  seminalis  on  that  side  is  commonly  as 
large  as  on  the  other  side.  It  is  in  such  case  filled  with  its  own 
secretion  unmixed  with  spermatozoa.  This  corresponds  with 
what  has  been  said  (page  73)  respecting  the  presence  of  the 
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ejaculatory  power  in  persons  whose  testes  were  imperfect  or 
absent. 

Affections  of  the  Sceotum. 

Q^clema. — The  loose  tissiie  of  the  scrotum  renders  it  very 
liable  to  oedema,  which  is  often  met  with  in  new-born  and  young 
children,  resulting  in  them,  commonly,  from  some  slight  irrita- 
tion of  the  skin,  and  usually  subsiding  under  careful  attention 
to  keep  the  part  di-y  and  powdered.*  In  after  life  it  is  easily 
induced  by  inflammation  or  supi)uration  of  adjacent  parts, 
especially  abscess  connected  with  the  urethra ;  and  sometimes 
it  is  the  herald  of,  or  attendant  upon,  general  ^dropsy,  resulting 
from  disease  of  internal  organs.  It  is  usually  dependent  upon 
some  such  cause,  general  or  local,  and  subsides  when  that  cause 
is  removed.  Great  relief,  however,  may  sometimes  be  afforded, 
and  sloughing  of  the  part  prevented,  by  punctures  with  a  needle 
at  various  points,  which  allow  the  serum  to  drain  off,  and  are 
rarely  followed  by  any  of  the  ill  effects  which  are  likely  to  ensue 
if  incisions  be  made. 

Inflammation. — Its  loose  structure  and  its  comparatively 
isolated  pendulous  position  also  render  the  scrotum  an  easy 
prey  to  inflammation,  erysipelatous  or  other,  which  is  apt  to 
be  excited  by  slight  causes,  such  as  small  wounds  or  abrasions, 
boils  or  small  abscesses  in  or  near  it.  The  inflammation  quickly 
spreads,  causing  rapid  oedema ;  and,  if  the  patient  be  in  a  low 
state  of  health,  it  may  go  on  to  diffuse  suppuration  and  slough- 
ing of  the  skin  and  subcutaneous  tissues.  Mr.  Listen  f  described 
cases  of  '  rapid  distension  of  the  scrotum  with  serosity '  super- 
vening generally  upon  an  abscess  or  ulcer,  perhaps  trifling,  in 
the  perinteum  or  groin ;  and  he  found  that  destruction  of  the 
cellular  tissue  and  skin  could  be  arrested  only  by  very  early  and 
free  incisions.  Sometimes  inflammation  is  excited  by  the 
dribbling  of  urine  ;  or  it  may  arise  without  any  apparent  cause. 


*  It  is,  however,  sometimes  more  troublesome  and  dangerous.  I  was  called 
to  a  case  of  the  kind,  in  which  the  inflammation  and  swelling  were  very  great, 
like  erysipelas,  and  extended  to  the  penis  and  adjacent  parts,  causing  retention 
of  urine,  and  proving  fatal  in  a  few  days.  Two  similar  cases,  also  fatal,  are 
given  in  Med.  Times  and  Gaz.  vol.  xii.  p.  364. 

t  Medico- Chirwffical  Trans,  vol.  xxii.  p.  288.  Mr,  Erichsen  (Med.  Times  and 
Gaz.  vol.  xxi.  p.  211)  gives  a  case  of  acute  inflammatory  oedema  of  the  scrotum, 
supervening  on  a  perineal  swelling,  which  first  appeared  during  gonorrhoea,  and 
ending  in  gangrene.    The  whole  scrotum  sloughed,  laying  hare  the  testicles. 
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An  abscess  rarely  forms  in  the  scrotum.  When  suppuration 
takes  place,  it  is  usually  diffuse,  aud  may  be  recognised  by  the 
hard  feel  and  angry  appearance  of  the  part,  added  to  the  dry 
tongue  and  low  feverish  state  of  the  patient.  This  result,  as 
Avell  as  sloughing,  may  commonly  be  averted,  where  the  con- 
stitution is  sound,  by  rest  in  the  recumbent  position,  warm 
fomentations,  and  such  diet  as  the  condition  of  tlie  patient 
requires.  If  suppuration  takes  place,  or  if  the  discoloration  of 
the  skin  threatens  gangrene,  incisions  should  be  made  ;  and  it 
may  be  necessary  to  give  wine  and  ammonia  to  maintain  the 
strength.  Under  careful  treatment  the  affection,  even  in 
severe  cases,  rarely  terminates  fatally.  After  large  jDortions  of 
the  scrotum  haye  been  destroyed,  and  the  testicles  and  spermatic 
cords  have  been  laid  bare,  granulation  and  cicatrisation  pro- 
ceed with  surprising  rapidity,  and,  owing  to  the  abundance  of 
loose  skin,  the  breach  is  healed  without  much  detriment. 

Though  so  liable  to  slough  from  inflammation  excited  by  a 
local  cause  in  enfeebled  persons,  the  scrotum  is  very  seldom  the 
seat  of  mortification  from  frost-bite.  Cases  of  the  kind  have, 
however,  been  witnessed  by  Sir  A.  Cooper  and  Mr.  Curling. 

Elephantiasis  of  the  scrotum,  so  rare  in  this  country,*  is  very 
common  in  tropical  climates,  especially  Bengal,  the  East  and 
West  Indies,  Ceylon,  Egypt,  and  South  America.  It  consists  in  a 
thickening  with  some  change  of  structure — a  modified  hypertro- 
phy— of  the  skin  and  other  tissues  of  the  scrotum,  which  are,  in 
addition,  infiltrated  with  serum  or  oily  matter,  the  latter  being 
sometimes  so  abundant  as  to  give  to  the  whole  the  characters  of 
an  oleaginous  mass.  The  cremaster  has  been  found  thickened, 
and  the  spermatic  cords  elongated;  but  the  testicles  are  usually 
liealthy.    Sometimes  there  is  hydrocele.    The  disease,  which  is 


*  One  of  the  best-marked  cases  of  the  tnberculated  form  of  tlie  disease  tliat 
lias  occurred  in  tliis  country  is  related  by  Mr.  Isaacson  in  vol.  xviii.  of  Prov.  Med. 
and  Surg.  Trans,  p.  244.  In  the  ^Iiiseum  of  King's  College  Hospital  is  a  speci- 
men of  elephantiasis  of  the  scrotum  removed  by  Mr.  Fergusson  from  amau  who 
had  never  been  out  of  this  country.  The  mass  weighed  5  lb.  oz.:  the  disease 
was  the  result  of  inflammation  consequent  on  a  blow.  Cases  have  also  been 
recorded  by  Liston,  Operative  Siirr/enj;  Brett,  Lancet,  July  11,  184G.  Cases 
occurring  in  other  parts  of  Europe  have  been  related  by  Dolpech,  Lamy,  Delmas, 
An  vert,  and  Nogell. 

In  the  Museum  of  the  College  of  Surgeons,  No.  24C0,  is  an  enormous  mass 
of  scrotal  elephantiasis,  measuring  42  inches  in  circumference,  including  the  penis 
and  testicles,  consisting  chiefly  of  compact  structure  like  mammary  gland,  and 
covered  with  coarse  skin,  in  parts  warty  and  knotty.    It  was  removed  by  Mr. 
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probably  essentially  of  a  low  inflammatory  nature,  commences, 
in  some  cases,  at  one  point,  and  thence  spreads  gradually  over 
the  scrotum ;  or  there  may  be  a  tumefaction  of  the  whole  bag, 
which  subsides  in  part,  and  then  returns,  and  finally  becomes 
pei"manent  and  increases.  It  may  be  excited  by  some  local 
cause,  such  as  a  fistulous  tract ;  but  more  commonly  there  is 
nothing  of  the  kind.  In  some  cases  the  part  remains  smooth  ; 
in  others  it  becomes  uneven,  tuberculated,  and  corrugated ;  but 
in  either  case  it  has  little  or  no  tendency  to  ulcerate,  imless  it 
be  in  consequence  of  abrasion  when  it  has  acquired  great  bulk. 
It  simply  goes  on  increasing,  without  pain,  remaining  dry  on 
the  surface  ;  and  the  increase  is  of  a  very  determined  character, 
no  local  or  general  treatment  seeming  to  have  much  influence 
on  its  progress.  The  mass,  in  course  of  time,  attains  to  enor- 
mous size,  weighing  fifty,  a  hundred,  or  even  a  hundred  and 
fifty  pounds,  and  proves  fatal  by  its  distressing  weight,  or  per- 
haps by  ulceration  and  discharge  supei-vening.  Several  of  the 
patients  have  been  observed  to  have  ichthyosis  in  other  parts 
of  the  body. 

Treatment. — In  the  early  stage,  especially  if  the  disease 
assume  at  all  an  acute  form,  it  may  probably  be  arrested  by 
measures  calculated  to  allay  chronic  inflammation  of  the  skin, 
of  which  the  most  important  would  be  pressure.  It  is,  however, 
by  no  means  certain  that  such  treatment  would  be  effectual ; 
and  much  time  should  not  be  lost  in  the  attempt,  otherwise  the 
mass  will  attain  to  such  dimensions  as  to  render  the  radical 
treatment  dangerous.  Unfortunately,  the  case  is  commonly  not 
seen  by  the  surgeon  till  the  period  ha  s  passed  at  which  curative 
means  are  at  all  likely  to  be  efficient,  and  removal  offers  the 
only  prospect  of  success.  This  has  been  done  by  Mr.  Esdaile, 
in  161  cases,  with  the  loss  of  only  five  per  cent.  When  the 
tumour  is  of  moderate  size,  therefore,  its  removal  is  a  matter  of 
little  danger ;  and  the  testicles  and  penis  may  be  dissected  out 
and  saved.  When  the  mass  has  attained  to  great  size — more 
than  forty  pounds — the  haemorrhage  consequent  on  the  division 
of  the  vessels  feeding  so  large  a  mass  is  frightful ;  and  it  is 
necessary  to  cut  the  tumour  away  as  rapidly  as  possible,  without 
regard  to  the  genital  organs ;  and  with  all  care  the  patients 
have  in  some  instances  sunk  at  the  time  or  soon  afterwards  from 
loss  of  blood.* 

*  See  a  case  by  Mr.  H.  Walton,  Med.  Times  and  Gaz.  vol.  xix.  p.  132,  in 
wliich  he  tied  the  scrotum  in  small  segments  close  to  tlie  trunk,  removed  the 
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Tumours  of  the  scrotum  are  rare.  Of  cystic  tumours  I  have 
met  with  only  two  recorded  cases.*  Fatty  tumours  seem  to  be 
rather  less  uncommon. f  Both  have  proved  very  difficult  of 
diagnosis.  Of  fibrous  tumours  several  instances  have  been 
collected  by  Mr.  Curling ;  and  others  have  been  related.  They 
originate  in  the  areolar  tissue,  and  grow  slowly  and  without  pain. 
Some  are  very  dense,  resembling  the  fibrous  tumour  of  the 
uterus,  and,  like  it,  undergoing  occasionally  calcification  at 
various  parts  of  the  mass;  others  are  more  succulent.  They 
may  attain  to  enormous  size,  weighing  twenty,  thirty,  or  more 
pounds ;  and  have  been  removed  successfully  when  of  this 
magnitude.  Some  of  the  cases  have  been  of  the  recurrent  kind 
of  fibrous  or  fibroid. "j: 

We  read  now  and  then  of  large  calculi  which  have  formed  in 
the  bladder  finding  their  way  into  the  scrotum,  and  escaping 
from  it  by  ulceration  §  or  being  excised. 


mass  below  tlie  ligatures ;  and  then,  as  each  strangulated  part  was  liberated,  the 
vessels  were  secured.  The  scrotum  was  eight  or  nine  pounds  in  weight.  The 
patient  recovered. 

M.  Clot-Bey  has  given  his  extensive  experience  respecting  this  malady  in  his 
Histoire  d'unc  Tmneiir  elcphayitiaque  du  Scrotum,  Marseille,  1830 ;  in  the  Annales 
de  la  Medeeine  pliysiologique,  1834 ;  and  in  the  Mem.  de  la  Societc  de  Chirurgie  de 
Paris,  vol.  iv.  p.  547.  He  regards  it  as  a  local  affection,  distinct  from  lepra  ;  the 
principal  phenomena  being  tumeftiction,  hypertrophy,  and  inflammation  of  the 
skin  and  subcutaneous  tissue  ;  the  tuberculous  condition  of  the  sldn  being  only 
an  occasional  attendant.  lie  believes  it  incurable,  except  in  quite  early  stages ; 
and  the  patient  will  then  rarely  submit  to  the  requisite  treatment.  Extirpation 
of  the  part  should  therefore  be  practised  without  delay. 

*  A  transparent  cyst,  of  the  size  of  an  apple,,  containing  unctuous  yellowisli 
fluid,  situated  in  the  cellular  tissue  of  the  scrotum,  connected  with  the  skin,  and 
supposed  to  have  originated  in  the  sebaceous  follicles  of  the  skin,  is  described 
by  Ur.  Eauchet  ;  Archives  gen.  dc  Med.  S""  serie,  vol.  ii.  p.  71.  Mr.  Curling 
describes  and  represents  a  cystic  mass,  like  cystic  sarcoma  of  the  breast,  removed 
from  the  scrotum  by  Mr.  Crompton  of  Manchester. 

t  Trans,  of  Path.  Society,  vol.  vi.  pp.  230  and  232,  xvii.  176,  and  xviii.  18G; 
Curling,  On  the  Testicle,  p.  490 ;  Kimball,  in  Boston  Med.  and  Surg,  Journal,  Oct. 
17,  1801. 

|;  This  was  so  in  a  case  operated  on  by  Mr.  Fergusson :  a  large  fibrous  tumour 
■was  excised  from  the  scrotum ;  and  three  years  afterwards  it  recurred,  and  was 
of  the  size  of  a  child's  head,  involving  also  the  nates.  Tlie  whole  mass  was 
i-emoved.    Med.  Times  and  Gaz.  vol.  xiv.  p.  16G. 

'  §  Auvert  (Seleda  Praxis  Medico-Chirurgiccc,  vol.  ii.  tab.  cxi.)  represents  and 
describes  an  enormous  urinai^  calculus,  which  began  to  form  when  the  patient 
was  ten  years  old,  and  ulcerated  through  the  scrotum  when  he  was  seventy-one.  A 
urinary  calculus,  weighing  8  ounces,  in  the  Norwich  collection,  is  said  to  have 
been  removed  from  the  scrotum.   A  shoemaker  had,  for  twenty  years,  a  stone  ia 


CANCER  OF  THE  SCROTUM. 


175 


Cancer  of  the  scrotum  is  almost  always  of  the  epithelial  kind,'^ 
md  usually  confined  to  chimney-sweeps. f  It  is  much  more 
jommon  in  this  country  than  in  others,  but  it  apjjears  to  be 
m  the  decrease  here — perhaps  owing  to  the  more  general  use 
:>{  machines  for  sweeping  chimneys.  In  its  oi'igin,  structure, 
30urse,  and  implication  of  adjacent  glands,  without  involving 
more  distant  regions,  it  corresponds  with  epithelial  cancer  of  the 
skin  in  other  parts.  Thus,  it  commonly  begins  in  a  small  soft 
tubercle  or  wart  on  the  scrotum,  oftenest  near  the  lower  and 
fore  part.  This  tubercle  appears  to  be  of  simple  nature,  and 
may  remain  for  a  long  time  without  change,  only  increasing 
very  slowly.  Sooner  or  later  it  becomes  indurated,  spreads,  and 
is  covered  with  a  crust; J  and  when  the  crust  is  removed  it 
bleeds  a  little.  Subsequently  it  ulcerates,  and  an  uneven  open 
surface  is  formed,  discharging  thin  bloody  fluid,  and  having  a 
sinuous  edge  with  a  hard  tuberated  margin  and  an  indurated 
base.  The  disease  goes  on  spreading  till  the  whole  scrotum  is 
destroyed  ;  and  the  testicles  are  exposed  and,  occasionally,  it  is 
said,  are  involved  in  the  destruction.  Before  this,  however,  the 
inguinal  glands  usually  become  indurated.  Subsequently  they 
soften  and  break,  forming  excavated  cancerous  ulcers,  which 
spread  till  the  patient  is  worn  out  by  the  discharge  and  pain. 
After  death  the  disease  is  commonly  found  to  be  confined  to  the 
scrotum  and  groin,  and  not  to  have  invaded  the  lumbar  glands 
or  the  abdominal  viscera. 

It  seems,  then,  to  be  quite  a  local  affection,  destroying  life 
by  the  mere  tendency  to  spread  at  the  part  primarily  affected, 

the  scrotum,  which  he  supported  in  a  pad ;  at  length  it  got  to  such  a  bulk,  that, 
during  exertion  at  stool,  it  ruptured  the  scrotum  and  escaped:  it  weighed  26  oz. 
Griife,  'Ueber  Scrotalsteine,'  in  Grcife  unci  Wnlther''s  Journal,  vol.  iii.  p.  399. 
Crosse,  On  Urinari/  Calculus,  p.  32. 

*  A  rare  case  of  the  growth  of  medullary  cancer  in  the  cellular  tissue  of  the 
scrotum,  involving  and  requiring  the  removal  of  both  testes,  occurred  in  the  prac- 
tice of  Mr.  Craven  of  Hull ;  Med.  Times  and  Gaz.  vol.  xix.  p.  287.  Mr.  Curling 
mentions  two  cases  of  carcinoma  of  the  scrotum,  and  one  of  melanosis. 

t  Dr.  Warren  has  never  seen  it  in  the  United  States  in  chimney-sweepers,  but 
has  met  with  it  in  a  few  instances  in  persons  not  of  that  business;  Surg.  Obs.  on 
Tumours,  p.  329.  In  a  few  cases,  in  this  country,  it  could  not  be  attributed  to 
the  contact  of  soot.  That  it  may  be  excited  in  other  parts  of  the  body  by  soot, 
is  shown  by  Sir  James  Barle's  case  of  the  gardener  who  suifered  from  the  disease 
in  the  forearm  in  consequence  of  his  being  in  the  habit  of  carrying  a  soot-bag 
there. 

X  Or  by  a  thick  horn-like  concretion,  as  represented  by  Mr.  Ward ;  Cases  of 
Disease  of  the  Prepuce  and  Scrotum,  pi.  x.  and  xi, 
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and  in  the  glands  connected  with  it ;  and  at  first,  and,  it  may 
be,  for  a  long  time,  it  often  has  hardly  any  of  the  qiialities  of 
malignancy.  In  one  case  that  I  remember,  the  surface  of  the 
body  generally,  and  of  the  inner  side  of  the  thighs  in  particular, 
was  covered  with  small  soft  cutaneous  tubercles,  evidently  quite 
of  simple  character  ;  and  the  cancerous  ulceration  of  the  scrotum 
had,  apparently,  originated  in  one  of  these.  Moreover,  the 
ulcerative  tendency  at  the  part  varies  a  good  deal.  In  some 
cases  it  commences  before  the  mass  has  attained  to  the  size  of 
a  shilling ;  in  others  the  whole  scrotum  becomes  converted  into 
a  tuberculated  or  warty  mass,  with  scarcely  any  ulceration.  I 
had  one  case  of  the  latter  Icind  in  which  the  disease  was  of  lonsf 
standing,  and  too  extensive  for  removal,  and  which  terminated 
fatally.  It  has  been  met  with  in  boyhood,  but  is  usually  seen 
about  middle  life  ;  and  it  has  appeared  in  persons  long  after  they 
had  discontinued  the  avocation  of  chimney-sweeping. 

Treatment. — The  only  treatment  is  extirpation  by  caustic  or 
the  knife ;  the  latter  is  much  to  be  preferred.  The  operation 
is  easily  performed  while  the  disease  is  limited  to  a  part  of  the 
scrotum,  and  good  hope  of  ultimate  recovery  attends  it.  Still 
in  several  cases  the  disease  has  returned,  sometimes  after  a 
long  interval,  either  in  the  scrotum  or  the  groin.  In  such  case 
the  operation  should  be  again  performed ;  indeed,  it  may  be 
repeated  again  and  again,  even  though  it  be  necessary  to  take 
away  the  whole  scrotum  and  both  the  testicles,  if  there  be  fair 
prospect  of  removing  all  the  disease.  When  the  glands  in  the 
groin  are  only  slightly  enlarged  they  should  be  left  alone ;  for 
they  may  subside  or  remain  quiescent  after  the  exciting  cause 
of  their  disturbance  is  gone.  If,  however,  the  enlargement  is 
more  decided  and  accompanied  with  induration,  they  should  be 
dissected  out ;  and  this  may  be  done  with  very  good  result ; 
for  the  disease  of  the  glands  is  found  to  be  of  epithelial  cha- 
racter, corresponding  with  that  in  the  scrotum.  In  one  case 
in  which  I  dissected  out  the  diseased  inguinal  glands  at  the 
same  time  that  I  removed  the  cancerous  ulcer  of  the  scrotum, 
the  patient  was  well  two  years  afterwards  ;  in  another  the  disease 
soon  returned  and  proved  fatal.  This  corresponds  with  the 
experience  of  other  siirgeons. 
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Appeotions  op  the  Penis. 

By  far  the  larger  proportion  of  these  are,  directly  or  indi- 
rectly, connected  with  and  dependent  upon  gonorrhoea  and 
syphilis ;  and  they,  as  well  as  phimosis,  paraphimosis,  and  inflam- 
mation of  the  corpora  cavernosa,  will  be  foxmd  treated  of  in  the 
following-  essay. 

Priapism. — Erections,  too  frequent,  easily  induced,  and  pro- 
longed, are  not  an  unfrequent  attendant  on  debility,  recovery 
from  illness,  and  other  causes  which  increase  general  irrita- 
bility. Sometimes  they  are  an  indication  of  preternatural  excita- 
bility of  the  organs  induced  by  exhaustion,  or  of  some  irritation 
of  or  about  the  prostate,  consequent,  perhaps,  on  gonorrhoea. 
Priapism,  or  persistent  erection,  is  a  well-known  attendant  on 
certain  diseases  or  injuries  of  the  brain  or  spinal  cord.  In 
a  few  instances  it  has  been  caused  by  extravasation  of  blood 
into  the  cavernous  body  of  the  penis  from  injury  during  con- 
nection. 

In  a  case  of  this  kind,  under  Mr.  Birkett,*  where  the  attendant  pain  was  very- 
severe,  some  relief  was  afforded  by  incisions  into  the  cells  of  the  corpora 
cavernosa,  which  gave  vent  to  dark,  thick,  blood-like  fluid ;  but  Mr.  Birkett  does 
not  recommend  the  procedure. 

Gangrene. — The  loose  tissue  of  the  organ  renders  it,  like  the 
scrotum,  very  liable  to  oedema  and  inflammation  ;  and  its  com- 
parative isolation  renders  it  liable  also  to  mortiflcation,  which 
has  in  several  instances  been  known  to  occur  in  the  depressed 
states  of  typhus.    In  some  of  these  cases  the  patients  were 


*  Lancet,  February  16, 1867;  other  cases  of  a  similar  kind  are  there  referred  to. 
A  case  of  persistent  priapism  in  a  married  man,  aged  twenty-eight,  of  rather 
delicate  health  and  nervous  temperament,  is  related  by  Dr.  J.  R.  Smith  in  the  Neiv 
Orleans  Journal  of  Medicine,  January  1869.  Bleeding,  tartar  emetic,  morphia, 
belladonna,  and  cold  applications  were  freely  tried  without  effect.  After  a  time, 
'  the  disease  gradually  and  almost  imperceptibly  gave  way.'  It  does  not  appear 
that  the  bromide  of  potassium  was  used.  It  might  be  expected  to  afford  relief 
in  such  a  case ;  and  was  found  to  do  so  in  a  case  recorded  in  the  July  number  of 
the  same  journal  by  Dr.  Hargis.  Fifteen  grains  of  the  salt  given  every  two  hours 
produced  speedy  alleviation  of  the  tension  and  distress. 

For  the  effects  of  rupture  of  the  blood-vessels  and  other  injuries  occurring 
during  coition  and  erection,  see  a  paper  by  jMr.  Langston  Parker  in  Briiish 
Medical  Journal,  May  16,  1868. 

VOL.  V.  N 
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suffering  from  gonorrhcea  at  tlie  commencement  of  tlie  attack. 
Tlie  penis  has  also  been  known  to  mortify  in  paraplegia ;  and  a 
case  of  spontaneous  gangrene  occurred,  under  the  care  of 
Mr.  Partridge,  in  King's  College  Hospital.* 

Cancer  of  the  penis  is  most  commonly  of  the  epithelial 
variety,  occurs  in  advancing  years,  and  corresponds  in  most 
points  with  epithelial  cancer  in  other  parts  of  the  body.  A 
case  of  scliirrous  infiltration  of  the  body  of  the  penis  has  been 
recorded  by  Mr.  Coote,t  but  such  an  affection  is  very  rare. 

It  commences  usually  upon  the  glans,  in  the  form  of  a  firm 
warty  elevation  having  a  broad  base,  and  slowly  increases,  for 
some  time,  without  pain  and,  probably,  without  attracting 
attention.  It  is  at  first  covered  with  a  more  or  less  thick  cuti- 
cular  crust.  This  be(;oming  shed,  or  rubbed  off"  at  parts,  the 
growth  bleeds  a  little,  and,  before  long,  ulcerates,  discharging 
thin  foetid  fluid  mingled  with  blood.  In  this  stage  it  is  usually 
painful,  and  advice  is,  therefore,  sought  for  it.  If  left  alone  it 
continues  to  spread,  destroying  the  glans,  opening  the  urethra, 
involving  the  prepuce,  and,  finally,  extending  to  the  glands  of 
the  groin,  proves  fatal  by  the  irritation  and  discharges  resulting 
from  progressively  spreading  ulceration.  It  does  not  affect 
distant  organs.  It  now  and  then  begins  upon  the  prepuce. 
Sometimes  the  prepuce  is  in  a  state  of  phimosis,  perhaps  from 
birth ;  or  it  may  be  ulcerated  through,  disclosing  the  growth 


*  '  The  man  was  forty  years  old,  single,  and  said  to  be  temperate.  A  week 
before  bis  admission  be  was  at  work  as  usual,  wben  be  became  ill,  languid,  and 
feeble.  He  took  to  bis  bed  and  ultimately  became  delirious.  He  was  kept  on 
low  diet  all  tbis  time.  "Wben  received  into  King's  College  Hospital  be  looked 
like  a  man  suffering  from  low  fever.  The  penis  was  black  and  charred-looking 
nearly  down  to  the  scrotum ;  there  was  here  a  line  of  demarcation,  and  the 
urine  spirted  out  at  tbis  point.  The  pulse  was  feeble  and  irregular.  The  penis 
ultimately  dropped  off.  The  parts  healed,  and  the  patient  went  out  well.' 
Jfcd.  Times  and  Gca.  vol.  xx.  p.  277. 

The  following  case  of  partial  strangulation  of  the  penis  from  constriction  is  in- 
teresting in  many  respects.  A  boy  was  brought  to  tlie  out-patient  room  of  St. 
Bartholomew's  Hospital  with  swelling  of  the  penia  and  loss  of  sensation,  and  a 
fistulous  pasfxage  communicating  with  the  urethra.  Sir.  Worniald  discrediting 
the  cause  assigned  (a  blow)  made  a  careful  examination  of  the  parts  under 
chloroform,  and  discovered  a  small  string  tied  round  tlie  base  of  the  penis.  It 
appeared  that  as  the  penis  had  swelled  the  ligature  bad  slowly  cut  through  the 
skin,  nerves,  and  vessels  of  the  penis ;  but,  as  in  the  operation  of  linear  ccmsc' 
ment,  the  parts  healed  again  as  fast  as  they  were  cut,  and  had  biuied  the  li?fl- 
ture.    Association  Med.  Journ.     56,  p.  0 

t  Med.-Chir,  Trans,  vol. 
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beneatli.  Frequently,  liowever,  the  prepuce  is  natural,  and 
may  be  drawn  baclvwards  and  forwards  over  the  cancer.* 

There  is  not  commonly  much  difficulty  in  the  diagnosis, 
partly  because  the  cases  do  not  come  under  our  notice  till  the 
character  of  the  disease  is  well  marked.  The  patient  has 
generally  passed  the  middle  period  of  life.  The  firmness,  or 
hardness,  of  the  growth,  its  ulcerating  tendency,  and  the 
character  of  the  discharge,  together  with  the  slow  steady 
progress,  leave  little  doubt  of  its  nature.  In  the  early  stages  it  is 
not  so  easy  to  make  the  distinction  between  a  cancerous  wart,  and 
a  common  wart,  or  between  a  cancerous  lump  and  an  indurated 
chancre  which  has  not  ulcerated,  or  has  cicatrised.  It  is,  then, 
well  to  give  a  cautious  opinion,  and  to  wait  a  short  time,  applying 
the  means  which  are  known  to  act  upon  the  more  simple  malady  ; 
and  it  will  generally  turn  out  that  those  means  are  sufficient — that 
is  to  say,  the  doubtful  cases  generally  prove  not  to  be  cancerous. 

The  only  treatment  is  extirpation ;  and  that  is  best  effected 
with  the  knife.  If  the  prepuce  only  be  affected,  circumcision 
should  be  performed. 

Circumcision. — The  plan  which  I  always  adopt  is  to  make  a 
circular  incision  with  a  bistoury  through  the  skin  on  a  level 
with,  or  a  little  behind,  the  corona  glandis ;  then  slit  up  the 
prepuce  to  this  cut,  and  with  scissors  remove  it  by  cutting 
through  the  lining  membrane  a  little  in  front  of  the  incision 
through  the  skin.  The  frsenum  should  be  left  as  long  as  it 
conveniently  can  be.  The  dorsal  arteries,  and  one  or  two 
arteries  beneath  the  urethral  orifice,  generally  require  ligature 
or  torsion ;  and  care  should  be  taken  to  sponge  the  wound  well, 
and  tie  or  twist  such  others  as  bleed  at  all  freely,  so  as  to 
prevent  after  trouble.  The  edges  of  the  skin  and  the  lining 
membrane  may  then  be  brought  together  with  a  few  points  of 
suture,  so  that  only  a  linear  wound  remains.  This  will  some- 
times heal  in  a  few  days,  leaving  only  a  linear  scar.  It  is  often 
not  necessary  to  confine  the  patient  to  bed  at  all,  though  it  is 
better  to  do  so,  or,  at  any  rate,  to  enjoin  rest.  I  do  not  apply 
any  lint,  plaster,  or  dressing.  These  adhere  to  the  part,  causing 
a  good  deal  of  distress,  and  keeping  it  foul.  I  simply  direct 
it  to  be  kept  dry  and  clean.    It  may,  after  a  few  days,  when 

*  Mr.  Hutchinson  relates  a  case  in  which  fungating  epithelial  growtlis  spread 
along  the  mucous  surface  of  the  urethra  in  a  young  man ;  Path.  Trans,  vol.  xiii. 
p.  167.  I  remember  a  similar  disease  in  a  little  girl;  I  removed  the 
growths,  but  tliey  returned  and  proved  fatal. 
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suppuration  takes  place,  be  necessary  to  apply  a  poultice,  or 
water-dressing.  I  once  saw  the  operation  performed  with  the 
ecraseur.  There  was  no  bleeding ;  but  an  ulcerating  wound 
remained,  which  was  long  in  healing.^ 

Amputation. — When,  as  is  far  more  commonly  the  case,  the 
disease  commences  on  the  glans,  it  may  still  be  possible  to 
remove  the  affected  part  without  destroying  the  whole  of  the 
glans,  or  interfering  with  the  urethra.  I  have  done  this  with 
good  result.  It  seldom  happens,  however,  that  we  see  the  case 
sufiiciently  early  for  this  ;  and  it  is  usually  necessary  to  remove 
the  whole  of  the  glans  and  more  or  less  of  the  corpora  cavernosa. 
Before  doing  this,  the  prepuce,  unless  it  admits  of  being  re- 
tracted, should  invariably  be  laid  open,  so  as  to  expose  the 
growth,  and  make  quite  sure  of  its  real  nature.  The  operation 
of  amputation  is  usually  effected  by  a  single  sweep  of  the  knife, 
the  skin  having  been  previously  drawn  a  little  forward,  to 
prevent  there  being  a  superabundance  of  it  afterwards.  A  good 
deal  of  bleeding  ensues,  the  blood  pouring  out  from  the  whole 
divided  surface  of  the  corpora  cavernosa,  as  well  as  from  the 
dorsal  arteries.  The  latter  should  be  tied  first ;  then  the  larger 
vessels  upon  the  rest  of  the  stump  ;  and  the  numerous  smaller 
vessels  wiU  close  spontaneously  after  a  few  minutes.  The  dread 
of  the  bleeding  has  induced  the  occasional  resort  to  the  ecraseur. 
That,  however,  is  not  a  sure  preventive  ;  for  sharp  haemorrhage 
has  followed  a  few  hours  after  the  operation,  and  it  leaves  a 
more  sloughy  and  troublesome  wound  than  the  knife. 

The  stump  will  granulate  and  heal  spontaneously,  the  skin 
closing  over  the  face  of  it,  and  becoming  puckered  to  a  narrow 
circle  surrounding  the  urethra  orifice.  The  real,  indeed  usually 
the  only,  difiiculty  in  the  operation  and  subsequent  manage- 
ment is  caused  by  the  tendency  of  this  circle  to  contract,  more 
and  more,  so  as  to  narrow  the  orifice  and  interfere  with  the 
passage  of  urine.  In  a  case  that  I  remember,  the  stricture  thus 
caused  led  to  so  much  irritation  and  inflammation  of  the  bladder 
that  the  patient,  a  strong  hearty  man  at  the  time  of  the  opera- 
tion, was  fairly  worn  out  and  died.  It  is  true  that  in  other 
cases  this  difiiculty  has  not  occurred,  although  no  means  have 

*  I  quite  anree  -witli  those  who  recommend  the  entire  removal  of  the  prepuce 
in  congenital  phimosis,  having  seen  the  inconveniences  resulting  from  less  com- 
plete operations.  The  comparative  immunity  from  syphilis  in  those  Avho  have 
been  circumcisocl  has  been  shown  by  Mr.  IIutchiu.^on ;  Med.  Times  and  Gaz. 
December  1,  1855. 
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been  taken  to  prevent  it.  Nevertlieless,  the  liability  must 
always  be  borne  in  mind.  It  may  be  sufficient  to  keep  a  cathe- 
ter, or  other  instrument,  in  the  passage.  Some  patients  cannot 
bear  that.  To  avoid  its  necessity  the  following  slight  addition 
to  the  operation  has  been  recommended  by  Mr.  Teale.*  '  After 
the  operation  of  amputation  has  been  performed  in  the  ordinary 
way,  a  director  is  introduced  into  the  urethra,  and,  by  the  aid 
of  a  bistoury,  the  urethra  and  the  skin  covering  it  are  slit  nj) 
to  the  extent  of  about  two-thirds  of  an  inch.  A  single  suture 
is  then  placed  on  each  side  of  the  slit,  uniting  the  mucous 
membrane  to  the  skin.  Perfect  patency  is  thus  given  to  the 
orifice,  which  is  of  a  long,  oval  form ;  and,  after  cica-trisation  is 
complete,  there  remains  a  free  opening  into  the  urinary  canal,  and 
no  mechanical  aid  is  required.  The  same  procedure  may  be 
adopted  when  contraction  has  occurred  during  the  cicatrisation 
after  amputation,  and  much  trouble  and  pain  will  thus  be  spared.' 

I  have  lately  performed  the  operation  in  such  a  manner  as  to 
leave  the  urethral  orifice  projecting  from  the  end  of  the  stump, 
and  have  been  well  satisfied  with  the  result,  I  make  a  circular 
incision  through  the  skin  behind  the  part  to  be  removed,  and 
reflect  the  skin  for  about  half  an  inch,  then  cut  through  the 
spongy  body  on  the  level  of  the  first  incision,  dissect  it  from  the 
corpus  cavernosum  to  the  same  extent  as  the  skin,  and  cut 
through  the  corpus  cavei*nosum  at  this  point — that  is,  half  an 
inch  behind  the  line  at  which  the  skin  and  the  corpus  spongiosum 
were  divided.  Einally,  the  edges  of  the  reflected  skin  are  united 
over  the  stump  of  the  corpus  cavernosum  by  a  point  or  two  of 
suture,  the  spongy  body  with  its  uretbral  orifice  being  left  pro- 
jecting a  quarter  of  an  inch  or  more  beyond  the  surface  of  the 
wound.  It  remains  slightly  projecting,  and  with  a  freely  open 
aperture,  after  the  wound  has  healed. 

In  cases  in  which  it  has  been  necessary  to  amputate  near  the 
scrotum — a  situation  in  which  there  is  especial  tendency  to  con- 
traction of  the  urethral  orifice — I  have,  after  making  a  straight 
cut  through  the  penis  in  the  ordinary  manner,  carried  an  incision 
through  the  raphe  of  the  scrotum  into  the  perinaium,  exposing 
the  corpus  spongiosum.  I  then  dissected  that  body  from 
the  corpus  cavernosum  as  far  as  the  crura  penis,  turned  it 
down  into  the  perinseum,  and  left  it  hanging  out  there  half  an 
inch  beyond  the  level  of  the  skin.  The  cut  edges  of  the  scrotum 


*  Medical  Times  and  Gazette,  vol.  xix.  p.  354. 
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were  united  by  a  few  points  of  sutnre  in  front  of  the  urethral 
orifice.  The  patients  recovered  quickly,  and  experienced  no 
difficulty  in  passing  water  through  the  perineal  aperture. 

When  the  disease  has  been  completely  removed,  there  is  fair 
prospect  of  complete  cure.  I  have  watched  patients  remaining 
for  several  years  in  good  health.  Too  many  eases,  however, 
have  j)roved  the  tendency  of  the  disease  to  manifest  itself  in  the 
groin  after  the  removal  of  the  penis,  if  it  had  not  done  so  before. 
The  affected  glands  should  be  removed,  if  that  can  be  done  with 
safety  ;  the  remarks  made  with  regard  to  the  conditions  ensuing 
upon  cancer  of  the  scrotum  applying  to  this  disease. 


GEORGE  MURRAY  HUMPHRY, 


GONORRHCEA, 


— i — 

OF  the  diseases  of  the  generative  organs  which,  for  the  most 
part,  take  their  origin  from  impure  sexual  congress,  patho- 
logy and  clinical  observation  have  alike  established  the  existence 
of  three  groups,  separate  and  distinct  from  one  another. 

I.  Gonorrhoea — an  inflammation  of  the  mucous  membrane  of 
some  part  of  the  generative  organs,  producing  muco-purulent 
discharges.  In  the  male  this  is  frequently  attended  with  an 
inflammation  of  the  testicle,  and  in  some  cases  is  followed  by 
symptoms  referable  to  the  joints  and  eye. 

II.  The  soft,  suppurating,  contagious  ulcer  of  the  genitals, 
which  differs  from  the  next  in  the  most  important  characteristic, 
that  it  is  localised  in  its  sphere  of  morbid  influence,  and  does 
not  induce  general  or  constitutional  infection. 

III.  That  disease  which,  commencing  as  a  localised  affection 
of  some  kind,  generates  those  other  and  more  general  morbid 
symptoms  denominated  constitutional  syphilis. 

These  all  agree  in  the  respect  that  they  are  contagious,  and, 
'however  much  opinions  may  differ  as  to  the  former,  the  two 
last  have  for  their  cause  a  specific  virus. 

The  most  frequent  disease  arising  from  sexual  intercourse  is, 
without  doubt,  gonoi'rhoea.  This  name,  although  somewhat 
incongruous — for  the  prominent  symptom  of  the  disease  is  not 
a  flow  of  semen,  as  the  derivation  of  the  term  indicates,  but  a 
muco-purulent  or  purulent  secretion  and  discharge  from  the 
diseased  surface — has  been  so  long  in  use  that  its  abolition 
would  be  attended  with  ditiiculty. 

By  some  writers  the  affection  is  termed  '  blennorrhagia.'  By 
the  vulgar  it  is  termed  the  '  clap '  in  England,  and  '  chaude- 
pisse'  in  France. 

There  is  every  reason  for  believing  that  this  disease  has  been 
known  from  very  remote  times.  The  sanitary  measures  incul- 
cated by  the  Hebrew  lawgiver  in  the  15th  chapter  of  Leviticus 
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liave,  in  all  j)robability,  reference  to  tliis  disease.  It  appears 
likewise  to  have  prevailed  among  the  G-reeks  and  Romans. 

Very  shortly  after  the  irruption  of  syphilis  into  Europe, 
towards  the  close  of  the  fifteenth  century,  a  belief  in  the  unity 
of  species  and  cause  of  all  the  contagious  diseases  of  the 
genitals  became  widely  prevalent.  Observers,  perceiving  that 
these  diseases  commonly  originated  from  one  source — sexual 
congress — referred  them  all  to  one  and  the  same  cause,  em- 
bracing them  alike  in  the  common  term  of  'venereal.'  The 
confusion  and  perplexity  thus  introduced  continued  to  our  own 
day.  To  the  genius  and  sagacity  of  Ricord  it  is  undoubtedlj- 
due  that  these  almost  insuperable  difficulties  to  the  right  appre- 
ciation and  study  of  these  diseases  have  been  removed. 

Gonorrhoea  is  an  affection  of  a  totally  different  character  tO 
the  primary  syphilitic  ulcer — whether  we  have  regard  to  its 
history,  pathology,  symptoms,  terminations  and  consequences, 
or  its  treatment. 

Acknowledging  all  this,  as  is  generally  done  in  these  days, 
there  remain  a  number  of  well-observed  facts  which  would  seem, 
nevertheless,  to  militate  against  it.  The  writer  alludes  to  those 
cases  in  which  symptoms  of  secondary  syphilis  follow  dis- 
charges from  the  larethra,  apparently  identical  with  those  jDro- 
duced  by  gonorrhoeal  inflammation.  The  explanation  usually 
given  is,  that  when  iirethral  discharges  have  preceded  a  syphi- 
litic infection,  such  discharge  has  been  symptomatic  of  a 
chancre  within  the  urethra — chancre  larve — of  Ricord.  In 
support  of  this  theory  it  is  alleged — 1st,  that  intra-urethral 
chancres  have  been  demonstrated  in  some  such  cases,  and 
hence  probably  existed  in  the  remainder ;  2ndly,  that  the  in- 
oculation of  urethral  discharge  has  been  followed,  occasionally 
by  the  same  phenomena  as  succeed  the  inoculation  of  fluids 
from  a  chancre ;  3rdly,  that  acquired  constitutional  syphilis, 
whenever  its  course  has  been  observed,  has  invariably  been  pre- 
ceded by  some  primary  lesion  of  the  nature  of  chancre,  and 
hence  that  it  is  in  the  highest  degree  probable  that  the  same 
process  may  ensue  within  the  urethra,  where  it  is  concealed  from 
our  sight,  as  obtains  in  other  parts  patent  to  our  observation. 
It  is  important  to  remember  that  those  who  deem  the  foregoing 
theory  unsatisfactory,  when  applied  to  all  cases  in  which  con- 
stitutional symptoms  have  succeeded  urethral  discharge  clini- 
cally identical  with  gonorrhoea,  do  not  at  all  deny  the  existence 
of  urethral  chancre.    They  contend  that  all  we  can  say  in  these 
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exceptional  cases  amounts  to  this — that  the  existence  of  chancre 
has  been  presumed  but  not  demonstrated ;  and  that  from  time 
to  time  cases  of  secondary  syphilis  ensue  after  discharges  from 
the  urethra,  in  which  it  has  been  quite  impossible  to  distinguish 
the  urethral  disease  from  gonorrhoea,  and  wherein  all  the 
evidence  at  command  was  strongly  against  the  existence  of  a 
chancre  concealed  within  the  urethra.  Many  deny  altogether 
the  existence  of  a  chancre  deeply  seated  in  the  urethra.  Vidal, 
for  example,  does  not  admit  such,  beyond  the  navicular  fossa. 
The  transmission  of  a  virus  to  a  distant  part  of  a  canal  like  the 
urethra  is  confessedly  difiicult  of  explanation,  and  it  has  not  been 
demonstrated  to  the  satisfaction  of  many  pathologists  that  the 
'two  morbid  specimens  of  deep-seated  ulceration  of  the  urethra, 
upon  which  M.  Ricord  relies  to  establish  his  theory  of  the 
chancre  larve,  were  in  reality  chancres  at  all. 

The  importance  of  the  subject  renders  it  essential  that  we 
should  endeavour  to  obtain  clear  views  upon  it. 

From  the  time  of  Swediaur  to  the  present  day  there  has  been 
a  well-grounded  belief  in  the  existence  of  a  syphilitic  blennor- 
rhagia.  Hunter,  who  believed  in  the  identity  of  gonorrhoea  and 
syphilis,  cites  the  results  of  his  inoculation  of  pus  from  a 
gonorrhoea,  which  inoculation  produced  sores  having  all  the 
characters  of  chancre,  and  were  followed  by  symptoms  of  general 
infection.    The  case  is  related  Vol.  I.  p.  450. 

These  facts  can  neither  be  mistaken  nor  ignored.  Their 
explanation  is  well  worthy  of  careful  consideration.  Two  views 
may  be  assumed,  either  of  which  will  yield  a  probable  explana- 
tion :  first,  that  the  urethral  pus  was  obtained  from  a  concealed 
syphilitic  sore  (chancre  larve),  alone  and  unmixed,  or  mingled 
with  the  products  of  a  co-existing  gonorrhoea.  The  second  view 
rests  upon  the  assumption,  that  not  only  the  fluid  products  of 
secondary  lesions,  hut  that  the  blood  and  fluid  excretion  from  a 
person  constitutionally  syphilitic,  may  produce  that  disease  in  a 
sound  person  by  inoculation.* 

It  ought  not  to  be  forgotten  also  that  the  mucous  membranes 
are  the  frequent  seats  of  the  earliest  constitutional  manifesta- 
tions, and  that  a  muco-purulent  discharge  from  the  urethral 
membrane  is  an  occasional  symptom  of  secondary  syphilitic 
infection,  t 

*  See  the  -writer's  work  on  Practical  Pathology  vol.  ii  1870 ;  also  Viennois, 
in  Archives  gen.  de  Med.  June  1860. 

t  Vide  Bassereau,  Afections  syphilitiques  de  la  Peau,  p.  356. 
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Hunter  conceived  that  the  pus  from  a  chancre  or  blennor- 
rhagia  applied  to  a  secreting  surface  (mucous  membrane),  would 
invariably  prodvice  gonorrhoea  ;  while  applied  to  a  non-secret- 
ing one,  such  as  the  integument,  it  would  equally  always 
develope  a  chancre. 

It  is  true  that  this  pathology  cannot  hold  its  place  in  the 
presence  of  later  observations  and  experience  :  but  there  are  not 
wanting  a  few,  thovigh  extremely  rare,  facts  corroborative  of 
the  truth  of  Hunter's  view  of  a  '  physiological  absorption,'  i.e. 
the  absorption  of  virus  into  the  blood,  without  any  lesion  of  the 
surface  to  which  it  is  applied. 

The  bubon  d'emblee  is  an  example  of  this.  When  we  speak 
of  primary  infecting  sores,  we  must  remember  that  these  do 
not  all  alike  possess  the  same  objective  signs.  A  primary'- 
syphilitic  lesion  may  possess  scarcely  any  induration :  and  the 
same  may  be  said  of  its  ulceration  or  erosion,  the  amount  of 
which  may  be  barely  appreciable.  We  are  ignorant  how  far  the 
physiological  properties  of  the  deeper  tissues  of  the  urethra 
may  affect  the  development  in  them  of  specific  disease,  because 
of  our  inability  to  watch  the  progress  of  the  disease  in  the  parts. 

It  has  been  proved  that  a  purulent  fluid,  furnished  by  the 
female  generative  organs,  can  excite  a  gonorrhoea.  Now  if  such 
fluid  be  obtained  from  a  woman  constitutionally  syphilitic — and 
uterine  discharges  are  very  frequently  indeed  present  in  such — 
there  is  no  reason  against  its  being  the  vehicle  of  a  syphilitic 
virus.  The  primary  syphilitic  disease  will  then  run  its  course 
in  the  urethra  as  a  part  and  parcel  of  the  gonorrhoeal  inflamma- 
tion, and  the  limits  of  any  induration  which  usually  accompanies 
primary  syphilitic  disease  will  be  lost  in  the  swollen  state  of  the 
tissues. 

Discharges  from  the  urethra  and  mucoiTS  passages  of  the 
generative  organs  may  arise  from  the  application  of  various 
purulent  and  irritating  secretions  to  the  mucous  membrane,  or 
be  symptomatic  of  some  constitutional  or  other  disease. 

The  causes  of  blennorrhagia  will  fall  under  one  or  other  of 
the  following  heads  : 

sypliilised  persons  is  inoculable,  their  pus  is  not.  He  says,  that  if  pus  be  taken 
from  the  urethra  of  a  syphilitic  person  suffering  from  gonorrhoea,  but  whose 
genital  organs  are  free  from  syphilitic  eruption,  and  if  this  pus  be  inserted  in  the 
mucous  membrane  of  another,  free  from  any  syphilitic  taint — an  ordinary 
gonorrhoea  only  succeeds :  if  blood,  however,  be  taken  and  mixed  with  the  pus, 
then  both  gonorrhoea  aud  syphilis  may  follow. 
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1.  The  application  of  a  gonorrhoeal  discliarge  to  a  part  of  the 
sexual  organs — direct  contagion. 

2.  Certain  irritating  substances  applied  to  the  mucous  mem-- 
branes,  e.g.  menstrual  fluid,  leucorrhoeal  discharges,  &c. ;  and 
other  irritants,  rather  interesting  to  the  pathologist  than  of  any 
practical  value  to  the  surgeon,  such  as  the  injection  of  a  solu- 
tion of  ammonia,  as  in  the  experiment  of  Swediaur  upon  him- 
self. 

3.  Urethral  discharge  may  arise  from  constitutional  and 
other  causes,  irrespective  of  any  contagious  influence ;  as  in 
gouty  or  rheumatic  subjects,  and  after  the  use  of  certain 
drugs,  &c. 

Complaints  closely  resembling  gonorrhoea  sometimes  appear  in 
persons  the  subjects  of  stricture  or  irritable  urethra,  after  sexual 
intercourse,  a  debauch,  or  other  excitement. 

Occasionally,  though  very  rarely  indeed,  venereal  excitement 
alone  may  induce  a  blennorrhagia  of  the  urethra. 

As  most  people  are  aware,  gonorrhoea  is  very  frequently 
the  result  of  direct  contagion,  from  intercourse  with  a  person 
similarly  affected.  It  is  needless,  therefore  to  enlarge  upon 
this  ;  but  it  is  of  the  utmost  importance,  in  a  medico-legal 
sense,  to  remember  that  the  symptoms  of  gonorrhoea  may  be 
produced  by  various  agents,  other  than  the  application  of 
gonorrhoeal  pus. 

It  is  absolutely  certain  that  gonorrhoea  in  the  male  may  j)ro- 
ceed  from  intercourse  with  a  woman  in  whom  no  morbid  changes 
in  the  genital  organs  can  be  detected  upon  minute  examination 
with  the  speculum.  Ricord's  remarks  upon  this  subject  deserve 
attention.    He  says  : 

'  If  we  investigate  with  the  greatest  care  the  exciting  causes 
of  gonorrhoea — and  I  am  now  speaking  of  characteristic  cases 
of  the  disease — we  cannot  help  admitting  that  a  gonorrhoeal 
virus  is  absent  in  the  majority  of  cases.  Nothing  is  more 
common  than  to  find  women  who  have  occasioned  gonorrhoea  un- 
surpassed in  intensity  and  persistency,  and  attended  by  the  most 
serious  complications,  and  who  are  yet  only  affected  with  iiterine 
catarrh,  which  is  sometimes  hardly  purulent.  In  many  cases, 
intercourse  during  the  menstrual  period  appears  to  be  the  only 
cause  of  the  disease ;  while,  in  a  large  number,  we  can  discover 
nothing,  unless,  perhaps,  errors  in  diet,  fatigue,  excessive  sexual 
congress,  the  use  of  certain  drinks,  as  beer,  or  of  certain  articles 
of  food,  as  asparagus.    Hence  the  frequent  belief  of  patients. 
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which  is  very  often  correct,  that  they  have  contracted  their 
gonorrhoea  from  a  perfectly  sound  woman. 

'  I  am  most  assuredly  familiar  with  all  the  sources  of  error  in 
such  investigations,  and  I  will  presume  to  say  that  no  one  is 
more  guarded  than  I  am  against  the  various  forms  of  deceit 
which  are  strown  in  the  path  of  the  observer ;  yet  I  confidently 
maintain  the  following  proposition  :  Gonorrhoea  often  arises  from 
intercourse  with  ivomen  ivho  themselves  have  not  the  disease.  Any 
one  who  studies  gonorrhoea  without  preconceived  notions,  is 
forced  to  admit  that  it  often  originates  from  the  same  causes 
that  give  rise  to  inflammation  of  other  mucous  membranes.'  ^ 

Diday  says  emphatically,  '  that  from  the  very  fact  of  a  ivoman 
having  a  discharge,  no  matter  ivhat  its  origin,  she  is  liable  to  give 
a  discharge  to  a  man.' 

Fournier,  as  the  result  of  his  investigations  relative  to  the 
classes  of  women  from  whom  gonorrhoea  is  derived,  conceives 
that  gonorrhoea  is  much  less  frequently  contracted  from  contagion 
than  from  excessive  coitus,  repeated  or  prolonged  sexual  con- 
gress, or  peculiar  excitement  during  the  act. 

The  opinions  of  many  English  surgeons,  particularly  those  of 
Mr,  Skey  and  Sir  Henry  Thompson ,  are  to  a  similar  effect,  that 
a  gonorrhoea  is  the  product  of  other  causes  than  a  specific 
poison.  Those  Avho  oppose  this  view  seem  to  do  so  upon  the 
grounds  that  a  gonorrhoea  is  confessedly  a  highly  contagious 
disease,  and  that  cases  of  gonorrhoea  so  caused  differ,  in  the 
degree  and  intensity  of  the  symptoms,  from  a  urethritis  excited 
by  other  causes. 

The  truth  of  the  latter  statement  is  somewhat  questionable ; 
but,  however  this  may  be,  it  will  not  affect  the  question. 

The  fact  of  the  disease  being  so  commonly  caused  by  impure 
sexual  intercourse  is  proof  of  the  presence  and  action  of  a  poison, 
but  only  of  such  a  one  as  is  capable  of  being  produced  by  simple 
inflammation.  A  little  consideration  will  serve  to  remove  the 
obscurity  about  this  subject. 

Opinions  have  been  much  modified  of  late  concerning  the 
'  specificity  '  of  inflammations.  Van  Roosbrock's  experiments 
go  to  prove  that  an  ophthalmia  may  result  from  the  inoculation 
of  any  pus,  and  that  the  true  morbific  property  of  that  fluid 
depends  upon  the  cells ;  for  when  it  has  been  deprived  of  such 
by  filtration,  the  remaining  liquor  appeared  innocuous.  Mr. 


*  Lettres  sur  la  Syphilis,  2ud  edit.  p.  29. 
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Simon,  in  liis  essay  upon  Inflammation  (Vol.  I.  p.  47),  remarks  : 
'  Tliere  is  ample  room  to  question  the  popular  impression  that 
only  specific  inflammations  are  communicable ;  much  reason  for 
suspecting-  it,  on  the  contrary,  to  be  a  generic  and  essential 
property  of  inflammation,  that  its  actions  (or  some  of  them)  are 
always  in  their  kind,  to  some  extent,  contagious.'  Simon  quotes 
from  Dr.  Guillie's  and  Sir  Patrick  M'Gregor's  experience  upon 
the  occasional  contagious  properties  of  infantile  and  common 
catarrhal  ophthalmia,  and  cites  Dr.  Piringer's  experiments  to 
the  effect  that  he  had  succeeded  eighty-seven  times  in  exciting 
conjunctival  inflammation  by  the  contact  of  an  inflammatory 
product  (pus),  taken  from  sources  the  most  various. 

The  experience  obtained  at  some  of  the  London  Ophthalmic 
Institutions  is  coiToborative  of  the  truth  of  the  statement,  first 
made  by  Van  Roosbrock,  that  as  the  inflammation,  which  has 
produced  the  pus  used  for  inoculation,  has  been  active  and  acute, 
so  will  the  artificial  inflammation  excited  by  it  be  severe  in  its 
character. 

In  this  way  gonorrlioeal  pus,  applied  to  the  conjunctiva, 
exhibits  far  more  active  properties  than  pus  from  most  other 
sources. 

It  follows  from  this  that  the  observations  of  practical  surgeons 
are  borne  out  by  modern  pathology,  and  that  a  gonorrhoeal  dis- 
charge may  be  the  result  of  other  than  specific  pus. 

There  is  yet  another  mode  of  explaining  some  of  those  cases 
in  which  an  individual  has  contracted  a  venereal  affection  from 
one  in  whom  no  disease  can  be  discovered.  The  doctrine  of 
'  mediate  contagion,'  as  it  is  called,  so  long  regarded  as  highly 
probable,  has  recently  received  experimental  proof  at  the  hands 
of  M.  Cullerier.  Although  the  experiments  were  made  with  a 
syphilitic  virus,  their  bearing  upon  the  subject  of  gonorrhoea  is 
evident. 

'  Louise  Vaudet,  aged  sixteen,  entered  the  Hospital  of  Lourcine,  ward  of  St. 
Mary,  No.  9,  on  October  10,  1848.  She  bore  on  each  thigh  an  ulceration  with 
a  grey  floor  and  abrupt  edges.  The  disease  dated  a  month.  On  November  25, 
after  having  ascertained  beyond  a  doubt  that  the  mucous  membrane  of  the  vulva 
and  vagina  was  not  ulcerated  in  any  part,  and  that  the  discharge  from  these 
parts  was  not  inoculable,  I  collected  upon  a  spatula  the  pus  produced  by  one  of 
the  inguinal  chancres,  and  laid  it  in  sufficiently  large  quantities  in  the  vagina. 
I  made  the  patient  wallr  up  and  down  during  thirty-five  minutes,  taking  care  to 
watch  her,  so  that  she  might  not  place  her  hand  on  the  vulva.  After  this  lapse 
of  time,  I  placed  upon  a  lancet  a  certain  quantity  of  the  vaginal  secretion,  and  I 
inoculated  with  it  one  of  the  patient's  tliighs.  I  then  washed  with  water  the 
_yaKina.  mdjjilva:  I..c.areiu^  and  then  washed  them  aoain 
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with  a  strong  solution  of  alum.  Forty-eight  hours  after,  the  puncture  of  inocu- 
lation had  produced  a  characteristic  pustule.  I  left  it  till  next  day,  so  that  the 
experiment  might  be  more  certain,  and  then  destroyed  it  with  Vienna  caustic. 
Nothing  whatsoever  appeared  in  the  vagina ;  the  inflammation  was  not  increased ; 
and  after  two  months  the  patient  quitted  the  hospital  perfectly  ciu'ed  of  the 
vaginitis,  as  well  as  of  the  ine:uinal  ulcerations. 

The  second  experiment  was  made  upon  Celestine  X — ,  aged  twenty-four,  who 
entered  Lourcine,  ward  of  St.  Louis,  No.  7,  on  November  28, 1848.  She  bore  on 
the  left  thigh  an  ulcerated  bubo  of  two  months'  date,  and  which,  according  to  her, 
had  succeeded  a  pimple,  seated  on  the  internal  surface  of  one  of  the  labiamajoi-a, 
which  had  only  lasted  for  a  few  days.  At  the  time  of  her  admission  into  the 
hospital  no  trace  could  be  discovered  of  this  pimple.  The  vulva,  the  vagina,  the 
neck  of  the  uterus,  and  the  anus  were  all  in  a  perfectlj' normal  state.  The  aspect 
of  the  ulceration  on  the  thighs  made  me  suppose  tliat  it  was  specific.  On  the 
day  following,  thfe  29th,  the  pus  proceeding  from  the  bubo  was  placed  upon  a 
spatula,  and  laid  in  the  vagina,  care  being  taken  to  carry  it  as  high  as  possible. 
The  patient  was  then  made  to  walk  about  for  an  hour,  without  knowing  that  she 
was  the  object  of  an  experiment.  She  was  taken  back  to  bed;  and  I  then  col- 
lected as  much  as  I  could  of  the  vaginal  mucus,  remarking  to  some  pupils  and 
young  colleagues  who  surrounded  me,  that  none  of  the  pus  introduced  into  the 
vagina  could  be  seen,  and  that  what  I  had  on  my  lancet  was  entirely  similar  to 
the  normal  mucus.  I  inoculated  one  of  the  thighs,  using  the  same  precautions 
in  washing  as  I  did  in  the  former  case.  After  two  days,  the  characteristic  pus- 
tule rose,  and  I  only  destroyed  it  after  forty-eight  hours.  The  vulva,  vagina, 
and  the  neck  of  the  uterus  were  carefully  observed  during  several  days,  but 
nothing  appeared ;  the  disease  restricted  itself  to  the  thigh.  I  must  not  neglect 
to  say,  that  although  there  was  no  sign  of  disease  in  the  interior  of  the  organs 
of  generation,  yet  I  made  on  the  same  day  an  inoculation  with  the  mucus  with 
which  the}'- were  covered,  and  obtained  a  negative  result.'* 

From  these  olbservations  it  results  that  a  female  may  be  the 
vehicle  of  disease  without  being  herself  affected ;  and  that  a 
virulent  pus  may  be  retained  in  contact  with  the  vaginal 
tissues  for  a  certain  time  Avithont  producing  that  diseased 
action  which  it  is  capable  of  indxicing  elsewhere. 

Seat  and  progress  of  the  disease. — Gonorrhoea  or  blennor- 
rhagia  is  an  inflammation,  ordinarily  acute,  of  the  mucous 
membrane  of  the  urethra  or  some  other  parts  of  the  genito- 
urinary tract,  and  accompanied  by  a  muco-purulent  or  purulent 
discharge.  In  the  male  it  comprehends  varieties  according  as 
it  is  located  in  the  urethra,  upon  the  prepuce,  or  glans  penis. 
It  may  be  confined  to  one  of  these  parts  only,  or  occupy  more 
than  one,  or  all,  at  the  same  time. 

Gonorrhoea  of  the  nose,  mouth,  anus,  &c.  have  been  de- 
scribed ;  but  the  existence  of  these  is  open  to  question,  and 


•  Condensed  from  Dr.  Cullerier'a  >vork.  Des  Affections  hkimorrlMuiques,  1861. 
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tliey  are  relatively  of  such  rare  occurrence  that  we  may,  practi- 
cally, altogether  discard  them. 

Differences  of  opinion  are  entertained  as  to  the  exact  seat 
and  extent  of  the  disease  in  the  male  urethra  ;  some  conceiving- 
that  it  commences  exclusively  at  the  fossa  navicularis,  others 
at  a  part  more  posterior ;  while  Astruc  thought  that  it  had  its 
special  seat  in  the  various  glands  and  the  reservoirs.  No  doubt 
some  differences  will  be  found  to  exist  in  different  cases,  alike 
as  to  the  extent  of  the  membrane  involved  and  the  acuteness  of 
the  inflammatory  process. 

The  ordinary  seat,  however,  of  the  disease  is  in  the  more 
superficial  layers  of  the  mucous  membrane,  and  the  inflamma- 
tion affects  the  orifices  of  the  follicles  and  lacunae  in  the 
urethra.  It  commences,  for  the  most  part,  at  the  fossa  navicu- 
laris and  the  neighbouring  mucous  membrane,  and,  as  it 
advances,  spreads  backwards,  by  contiguity  and  continuity  of 
tissue,  to  the  posterior  extremity. 

The  points  at  which  the  inflammation  remains  most  com- 
monly fixed,  and  in  which  it  is  manifested  with  the  greatest 
intensity,  are  the  fossa  navicularis  and  the  vicinity  of  the  bulb. 
The  appearances  noticed  by  Hunter,  Sir  Astley  Cooper,  and 
Eicord,  in  their  dissections  were,  inflammation  of  the  urethra, 
without  breach  of  surface ;  and  these  appearances  were  most 
marked  within  two  inches  of  the  meatus  and  at  the  bulb.  Al- 
though this  is  an  adequate  expression  of  the  seat  and  extent  of 
the  inflammation  in  most  cases,  with  some  it  is  far  otherwise. 

Gonorrhoeal  inflammation  does  not  ordinarily  afiect  the 
whole  of  the  urethral  mucous  surface,  but  in  some  cases,  as 
Wallace  remarks,  it  anay  be  diffused  over  a  wide  surface,  and 
'  may  involve  at  the  same  time  the  Avhole  of  the  urethra,  the 
bladder,  the  testicles,  the  glans,  and  prepuce,  in  the  male; 
and  in  the  female,  the  nymphte,  clitoris,  labia,  vagina,  &c. ;  and 
thus  commencing  at  the  preputial  end  of  the  penis,  in  the  fossa 
navicularis,  it  not  unfrequently  creeps  slowly  on  to  the  pos- 
terior parts  of  the  urethra,  to  the  bladder,  or  to  the  testicles, 
while  it  decreases  or  ceases  entirely  in  the  parts  first  affected.'* 
It  may  be  confined  to  the  mucous  membrane  only,  or  extend  to 
the  tissues  beneath.  Sometimes  it  would  appear  that  the 
inflammation  is  localised  to  some  part  of  the  canal,  inducing 
thickening   and   effusion  into   the   submucous  tissues,  and 


*  Wallace^  Treatise  on  the  Venereal  Disease,  PP.  237. 238, 
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maintaining  for  a  long  period  a  scanty  purulent  or  gleety  dis- 
charge. 

In  the  chronic  stages,  the  niueons  membrane  may  become 
granulated  like  the  palpebral  portion  of  the  conjunctiva  in 
chronic  ophthalmia. 


GONORRHCEA  IN  THE  MaLE. 

Men  are  much  more  liable  to  contract  this  disease  than 
women. 

The  first  attack  is  generally  the  most  severe,  and  a  kind  of 
tolerance  of  the  disease  is  commonly  found  to  follow  repeated 
attacks.  The  symptoms  usually  appear  from  the  second  to 
the  fifth  day  after  exposure ;  sometimes,  though  rarely,  at  later 
dates. 

The  progress  of  the  disease  may  be  conveniently  divided  into 
four  stages. 

I.  The  symptoms  are  at  first  very  slight,  consisting  of  an 
itching  or  tickling  sensation  of  the  meatus ;  this  is  found 
rather  more  florid  than  normal,  and  the  lips  of  the  canal  are 
glued  together  by  a  small  quantity  of  viscid  colourless  secre- 
tion. This  moisture  augments  in  amo^^nt,  but  continues 
scanty,  and  passes  from  the  clear  watery  appearance  to  one  of 
opalinity.  Slight  puffiness  of  the  lips  of  the  meatus  appears  at 
this  time.  There  is  no  ardor  urinse  at  this  stage,  but  only 
such  modifications  of  sensation  as  amount  to  a  trifling  smart- 
ing. 

This  stage  may  last  from  a  few  hours  to  two  or  three  days. 

The  inflammation,  such  as  it  is,  is  both  very  incipient  in 
degree  and  limited  to  the  neighbourhood  of  the  meatus  and 
fossa  navicularis. 

This  is  the  premonitory  stage. 

II.  The  symptoms  gradually  increase  in  intensity  until  a 
highly  inflpmmatory  condition  is  reached.  The  mucous  mem- 
brane of  the  glans  is  swollen  and  inflamed,  and  the  entrance  of 
the  meatus  appears  also  swollen  and  florid.  Sometimes  there 
is  oedema  of  the  prepuce,  slight  in  degree,  or  sufficient  to  cause 
phimosis.  The  discharge  augments  rapidly  in  amount,  loses  its 
opaline  character  of  muco-pus,  and  becomes  a  thick  creamy 
pus  with  a  tinge  of  green.  The  penis  and  course  of  the  urethra 
feel  tender  and  swollen  to  the  touch.  The  slight  smartmg 
increases  to  a  severe  degree  of  scalding  in  passing  the  urine. 
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rhe  patient  voids  it  with  difficulty  in  a  smaller  or  forked 
stream;  oftentimes  it  makes  its  exit  in  jerks,  alternating  witli 
;he  spasms  of  the  muscles  lining  the  urethra.  When  the 
nucous  membrane  about  the  bulb  is  engaged,  the  patient 
suffers  from  pain  and  weight  in  the  perinseum,  which  are  aug- 
mented in  voiding  his  urine. 

At  night,  when  the  sufferer  becomes  warm  in  bed,  he  is 
liable  to  attacks  of  involuntary  erection  and  chordee.  This 
latter  term  is  applied  to  that  arched  or  bent  position  which  the 
penis  assumes  in  erection.  The  explanation  generally  given 
of  this  phenomenon  is  this :  the  urethra,  the  chief  seat  of  the 
inflammation,  runs  along  the  under  surface  of  the  penis.  The 
lymph,  which  is  apt  to  be  effused  around  this  canal,  renders  it 
less  extensible  than  that  portion  of  the  organ  composed  of  the 
corpora  cavernosa.  Hence,  in  a  state  of  erection,  the  corpus 
spongiosum  surrounding  the  urethra,  not  yielding  to  the  dis- 
tension, acts  like  the  string  of  a  bow,  and  chordee  is  produced. 
Mr.  Milton  conceives  the  mechanism  of  chordee  to  be  due  to 
spasm  of  the  muscular  fibres,  described  by  Mr.  Hancock  and 
Professor  Kolliker  as  surrounding  the  whole  course  of  the 
urethra. 

Abscesses  occasionally  form  in  the  areolar  tissue  surrounding 
the  urethra,  either  anteriorly  to  the  scrotum  or  in  the  peri- 
nteum.  It  is  not  uncommon,  also,  for  one  of  the  lacunse  of  the 
urethra  to  inflame,  suppurate,  and  form  a  small  abscess  (lacunar 
abscess). 

This  stage  lasts  from  one  to  three  weeks ;  the  continuance 
or  not  of  I  inflammatory  phenomena  depending  very  much  upon 
the  constitution  of  the  individual,  his  m-ode  of  life,  and  the 
number  of  previous  attacks. 

The  disease,  having  ascended  by  a  rapid  course  to  a  period 
of  maximum  severity,  gradually  subsides  and  loses  its  more 
acute  symptoms. 

III.  This  is  the  stage  of  decline;  the  symptoms  and  dis- 
charge having  run  through  the  same  phases,  in  an  inverse 
order  which  they  did  at  the  outset  of  the  attack.  There  is  a 
marked  diminution  or  entire  cessation  of  scalding  in  passing 
water;  the  penis  is  no  longer  hot,  painful,  or  tender;  the 
involuntary  erections  and  chordee  being  absent  altogether,  or, 
more  commonly,  of  less  frequent  occurrence.  The  discharge 
slowly  diminishes  in  amount,  partaking  less  and  less  of  the 
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characters  of  pure  pus,  and,  before  disappearing,  becoming 
almost  entirely  mucous. 

This  stage  is  both  longer  and  more  uncertain  than  the  pre- 
ceding ones.  It  being  one  of  discharge  without  inflammation 
or  marked  complications,  it  may  be  readily  conceived  that 
either  are  easily  excited  and  prone  to  recur. 

IV.  The  last  stage  does  not  occur  in  all  cases.  It  is  known 
by  the  name  of  blennorrhoea  or  gleet,  and  comprehends  a  slight 
but  chronic  discharge  from  the  urethra,  unattended  by  symp- 
toms of  inflammation. 

It  is  impossible  accurately  to  define  a  line  of  separation  be- 
tween this  and  the  previous  stage,  which  it  generally  follows 
without  interval. 

A  very  scanty  discharge  occurs  eveiy  morning  upon  rising 
from  bed,  and  the  lips  of  the  urethra  appear  gummed  together. 
By  pressure,  perhaps  a  small  amount  of  matter  can  be  expelled. 
The  characters  of  this  discharge  will  vary  according  as  it  is  the 
product  of  a  chronic  inflammation  of  some  part  of  the  mucous 
membrane  alone,  or  mixed  with  the  various  glandular  secre- 
tions. Sometimes  it  is  a  glairy  mucus ;  sometimes  a.  con- 
creted pus,  or  a  prostatic  secretion,  or  a  combination  of  these. 
This  state  is  liable  to  be  increased,  and  attended  with  irrita- 
bility of  the  urethra  or  bladder,  under  the  aggravation  of  some 
such  exciting  causes  as  coitus,  a  debauch,  &c. 

There  are  no  further  symptoms;  but  the  disease  is  apt  to 
prey  upon  the  patient's  mind,  and  so  derange  liis  health  and 
assimilative  powers.  Haunted  by  his  fears  and  morbid  sugges- 
tions as  to  impotence,  he  may  be  deemed  fortunate  if  he  escapes 
the  clutches  of  some  advertising  charlatan. 

Gleet  is  often  the  result  of  an  imperfectly-cm-ed  gonorrhoea ; 
sometimes  it  is  due  to  a  localised  chronic  urethritis  of  the  bulb, 
organic  changes  within  the  urethral  canal,  such  as  strictm-e,  or 
mucous  vegetations,  or  it  is  maintained  by  an  implication  of 
some  one  or  other  of  the  glands  in  a  blennorrlioeal  inflammation. 

From  whatever  source  it  arises,  it  is  liable  to  be  kept  up  by 
certain  bodily  conditions,  congenital  or  acquired,  such  as  a 
general  debility  or  delicacy  of  constitution  ;  a  strumous,  rheu- 
matic, or  gouty  diathesis  ;  or  a  lymphatic  temperament. 

Hunter,  in  his  work  on  The  Venereal  Disease,  speaks  of  gleet 
as  perfectly  innocent  with  respect  to  infection  ;  and  adds  that 
in  the  relapses,  which  so  frequently  occur,  the  virus,  in  his 
opinion  does  not  return.    Nothing  can  be  more  dangerous  than 
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the  practice  which  would  follow  from  such  a  doctrine.  Even  if 
the  purely  gleety  discharge  were  proved  to  be  innocuous,  we 
know  that  it  is  liable  to  a  puriform  change  upon  many  and  ap- 
parently slight  exciting  causes,  and  then  it  would,  without 
doubt,  be  capable  of  inducing  disease  in  another.  So  long  as 
any  discharge  exists,  sexual  congress  is  unsafe. 

Pathology. — While  the  gonorrhoeal  inflammation  attacks  very 
commonly  the  straight  part  of  the  urethra,  and  may  indeed  go 
no  further,  the  gleety  discharge  is  more  frequently  the  product 
of  changes  going  on  at  a  deeper  seat — the  neighbourhood  of 
the  bulb. 

Sir  H.  Thompson  remarks  :  '  Observation  demonstrates  that 
the  two  spots  which  suifer  most  from  gonorrhoeal  inflammation 
are  the  fossa  navicularis  and  the  bulb ;  I  have  had  opportunities 
of  observing  this  two  or  three  times  in  the  dead-house,  on  the 
bodies  of  patients  who  had  been  suffering  from  gonorrhoea 
shortly  before  death.  Unusual  vascularity  is  found  in  the 
latter  situation,  particularly  if  the  affection  have  been  chronic, 
while  the  intermediate  part  appears  comparatively  very  little 
affected.  There  is  a  preparation  in  the  Museum  of  St.  George's 
Hospital  which  exhibits  the  urethra  of  a  patient  who  died 
while  suffering  from  gonorrhoea,  in  which  an  ulcer  exists  (the 
only  one  to  be  seen)  in  the  commencement  of  the  membranous 
portion.'  ^ 

A  well-marked  attack  of  gonorrhoea  in  the  male  may  be 
termed  a  severe  local  disease,  and  rarely  terminates  in  less  than 
three  months  if  no  treatment  has  been  applied. 

The  reaction  of  the  disease  upon  the  system  varies  very  much 
in  different  individuals,  and  in  different  attacks  in  the  same 
person.  In  some  cases,  a  well-marked  pyrexial  state  attends 
the  inflammatory  stage  of  the  complaint.  Generally,  however, 
there  is  a  comparative  if  not  entire  absence  of  constitutional 
symptoms.  There  is  certainly  a  marked  tendency  to  depression 
of  the  general  health  ;  ansemia  is  induced,  and  the  sufferer  has 
a  pallid  and  listless  appearance  of  face.  These  effects  will  be 
more  markedly  evidenced  in  delicate  subjects. 

Varieties  of  the  disease, — A  variety  of  gonorrhoea  has  been  de- 
scribed as  a  '  gonorrhoea  sicca.'  It  must  be  very  rare,  and  it  has 
not  fallen  within  the  observation  of  the  writer.  The  symptoms 
wovild  be  those  of  inflammation,  such  as  heat,  redness,  and 
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swelling  of  the  parts,  Vv^itli  scalding  in  voiding  urine  and  painful 
erections,  but  -witliout  the  discharge  which  forms  so  prominent 
a  character  of  the  ordinary  form  of  gonorrhoea. 

Gonorrhoea  externa,  or  balanitis,  is  an  inflammation  of  the 
surftice  of  the  glans  and  mucous  lining  of  the  pi'epuce,  attended 
with  profuse  discharge.  It  may  arise  from  the  same  causes  as 
the  lu-ethral  form,  and  is  particularly  apt  to  occur  in  persons 
possessing  a  long  prepuce.  A  similarly  diseased  state  may  be 
induced  by  want  of  cleanliness  ;  a  retention  and  decomposition 
of  the  secretion  from  the  preputial  glands ;  and  sometimes  it 
occiirs  as  an  indication  of  disordered  health. 

In  severe  cases,  the  prepuce  may  rapidly  inflame  and  swell, 
with  great  pain  and  febrile  symptoms,  phimosis  being  induced. 
In  chronic  balanitis  with  phimosis,  it  is  frequently  found,  upon 
exposure  of  the  mucous  lining  of  the  prepuce,  that  it  is  rough, 
fleshy,  and  studded  with  granular  prominences. 

Excoriations  and  erosions  of  the  glans  and  prepuce  are  fre- 
quently present,  and  it  is  of  great  importance  to  remember 
that  a  balanitis  with  such  erosions  may  be  the  precursor  of 
general  syphilis. 

Upon  the  glans  penis  an  erosion  or  rawness  is  often  only  a 
primary  sore,  and  induration  of  the  preputial  tissues  may 
appear  subsequent  to  the  healing  and  at  the  base  of  the  ex- 
coriations, so  that  under  such  circumstances  we  must  always 
give  a  very  guarded  diagnosis  and  prognosis. 

The  treatment  of  balanitis  may  be  summed  up  at  once: 
It  consists  of  perfect  cleanliness  with  frequent  injections  of 
warm  water  or  an  astringent  lotion.  Lime-water  is  a  good 
application  when  there  is  much  inflammation.  When  there  is 
much  discharge  without  great  inflammation,  dusting  the  parts 
with  a  mixture  of  finely-powdered  calomel  and  calcined  mag- 
nesia is  a  capital  treatment.  It  can  be  applied  at  night,  and 
removed  by  an  astringent  wash  in  the  morning. 

If  the  excoriations  have  not  healed  in  a  few  days,  a  solution 
of  nitrate  of  silver  (gr.  xx.-jj.  in  the  ounce)  will  generally  answer 
the  purpose.    A  saline  aperient  and  rest  are  often  indicated. 

Before  passing  to  the  general  question  of  the  treatment  of 
the  disease,  we  must  briefly  notice  several  complications  which 
may  occur. 

1.  There  may  be  severe  irritation  or  actual  inflammation  oi 
the  urinary  organs,  sometimes  of  the  deeper  portion  of  the 
urethra,  producing  great  pain  in  the  perinseum,  with  spasm  oi 
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the  external  and  internal  layer  of  muscles,  during  micturition. 
This  may  cause  such  pain  and  difficulty  in  voiding  the  urine  as  to 
occasionally  produce  complete  retention.  Sometimes  the  bladder 
is  affected,  causing  a  constant  desire  to  make  water,  and  pain  in 
doing  so,  which  lasts  for  some  time  afterwards,  together  with 
mucous  deposits  in  the  urine.  Or  there  may  be  symptoms  of 
renal  irritation,  marked  by  pain  in  the  loins,  pyrexia,  vomiting, 
and  bloody,  albuminous,  or  purulent  urine.  This  state,  with  or 
without  symptoms  of  vesical  inflammation,  is  likely  to  be  in- 
duced by  strong  or  untimely  injections,  absence  of  rest,  alcohol, 
and  the  use  of  large  doses  of  copaiba. 

2.  Hcemorrhage  from  the  urethra.  This  is  likely  to  occur 
during  chordee,  or  violent  erections,  from  rupture  of  some  of 
the  distended  vessels.  It  is  rarely  large  in  amount,  and  exer- 
cises a  beneficial  influence  rather  than  otherwise.  In  passing, 
it  may  be  remarked,  that  the  green  hue  of  the  urethral  dis- 
charge is  probably  due  to  altered  heematine  being  mixed  with 
the  pus. 

3.  Inflammation,  leading  to.  suppuration  of  some  of  the 
mucous  follicles  of  the  urethra.  Sometimes  this  is  confined  to 
a  follicle ;  sometimes  an  abscess  forms  both  in  this  and  the 
neighbouring  tissues  subjacent  to  the  mucous  membrane.  The 
swelling  thus  arising  may  greatly  impede  the  flow  of  urine, 
until  it  bursts  either  into  the  urethra,  or  externally. 

4.  Inflammation  of  the  lymphatic  glands — constituting  some 
'form  of  bubo.  Buboes  generally  make  their  appearance  during 
the  second  or  inflammatory  stage.  They  are  of  rare  occurrence, 
except  in  persons  of  delicate  constitution  and  lax  habit,  or  when 
the  patient  has  neglected  to  rest  during  the  disease.  One  or 
more  inguinal  glands  enlarge  and  become  tender,  causing  un- 
easiness in  the  erect  position.  The  areolar  tissue  and  skin 
around  such  glands  become  red  and  inflamed.  If  the  patient 
maintains  the  recumbent  posture,  and  counter-irritation — such 
as  painting  the  part  with  a  strong  solution  of  iodine,  or  a 
blister — be  applied,  an  abscess  is  generally  avoided.  In  strumous, 
lymphatic,  and  debilitated  subjects,  an  abscess  wiU  sometimes 
occur ;  or  one  of  the  glands  will  become  much  and  chronically 
enlarged,  the  superimposed  tissues  slowl}'  inflame,  and  abscess 
with  sinuses  may  follow. 

The  lymphatics  along  the  dorsum  of  the  penis  may  be  affected 
also.  These  vessels  may  be  felt  enlarged ;  but  not  indurated, 
as  in  chancre  ;  the  areolar  tissue  about  them  inflames,  and  the 
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skin  is  generally  engorged  and  red ;  the  pain  and  tenderness  are 
plainly  marked ;  and  sometimes  an  abscess  occurs  at  tlie  root  of 
the  penis.  When  an  involuntary  erection  occurs,  these  inflamed 
lymphatics  may  prevent  the  equable  expansion  of  the  organ, 
and  give  rise  to  a  modified  form  of  cliordee. 

5.  Balanitis  has  been  already  alluded  to. 

6.  Phimosis  and  paraphimosis  may  likewise  ensue. 

The  terms  phimosis  and  paraphimosis  are  applied  to  two  ex- 
actly opposite  conditions  of  the  penis.  In  the  first  it  is  difiicult 
or  impossible  to  retract  the  prepuce  behind  the  glans  penis  so  as 
to  uncover  it ;  while  in  the  second  the  difiiculty  arises  in  re- 
turning the  prepuce  so  as  to  cover  that  part  of  the  organ. 

Cases  of  phimosis  are  referable  to  three  heads  :  1st,  congenital; 
2nd,  accidental,  or  acquired;  3rd,  and  not  imfrequently,  a  com- 
bination of  these  two  causes,  as  when  some  inflammatory  dis- 
ease has  attacked  the  tissues  of  the  prepuce  or  glans,  and  so 
either  diminished  the  calibre  of  a  naturally  narrow  orifice, 
or  increased  the  dimensions  of  the  contained  part. 

The  congenital  form  is  very  common.  In  some  cases  there  is 
not  only  a  narrow  orifice  to  the  prepuce,  but  this  is  associated 
with  adhesions  between  the  opposed  mucous  surfaces  of  the 
glans  and  its  covering.  The  majority  of  cases,  however,  are 
dependent  upon  the  narrow  orifice  only,  but  there  generally 
exists  at  the  same  time  a  redundancy  of  preputial  tissue. 

Although  this  congenital  condition  is  compatible  with  per- 
fect health,  and  may  give  rise  to  no  obvious  inconvenience, 
still,  it  is  a  frequent  source  of  irritation  from  a  retention  of 
the  secretions,  and  must  without  doubt  increase  the  liabilitj^ 
to  disease  from  sexual  intercourse.* 

Most  surgeons  have  witnessed  cases  in  which,  where  this 
congenital  formation  has  not  been  interfered  with,  it  has 
given  rise  to  some  impediment  to  the  discharge  of  urine ;  in  a 
few  rare  cases  tliis  has  been  so  great  that  the  prepuce  has 
become  the  receptacle  for  a  certain  amount  of  urine ;  when 
this  condition  becomes  chronic,  the  preputial  tissues  may  be 
much  hypertrophied  and  distended  from  the  retention  of  urine 
and  the  irritation  which  it  sets  up.  Various  and  manifold 
are  the  symptoms  and  diseases  which  have  been  referred  to 
congenital  phimosis.    Into  these  there  is  no  space  to  enter ; 


*  See  Mr.  Hutchinson's  interesting  statistics  upon  sypliilis  as  nfTectinf;;  tlie 
.Te-ws,  Midical  Tinas  and  Gazette,  December  1, 1855. 


TEEATMENT  OF  PHIMOSIS. 


199 


but  one  may  be  named  as  fairly  substantiated :  it  may  give 
rise  to  atrophy  of  the  glans  from  impeding  its  normal  growth 
and  development. 

Among  the  evils  to  which  an  elongated  or  adherent  prepuce 
may  give  rise,  there  ought  to  be  mentioned  vesical  irritation, 
incontinence,  or  even  retention  of  urine.  In  young  children, 
prolapsus  recti  may  further  complicate  the  symptoms.  The 
suspicion  of  calculus,  of  course,  arises  in  such  cases,  which  are 
not  infrequent  in  the  practice  of  large  hospitals.  The  removal 
of  the  prepuce  by  circumcision,  and  the  careful  separation  of 
the  prepuce  from  the  glans  penis,  will  suffice  to  cure  such  cases. 

Acquired  phimosis  depends  upon  some  inflammatory  or  other 
disease  of  the  prepuce  or  glans — particularly  in  those  who  natu- 
rally possess  a  long  and  nai-row  prepuce.  Such  an  inflammation 
will  give  rise  to  swelling  of  the  glans,  or  thickening  or  contrac- 
tion of  the  prepuce.  Of  these  accidental  causes  we  have,  besides 
balanitis  (whether  idiopathic  or  connected  with  chancres), 
secondary  sores,  vegetations,  &c.,  the  widely-spread  induration 
of  a  chancre,  and  the  contraction  arising  from  the  cicatrisation 
of  these,  more  especially  when  they  have  been  seated  upon  the 
margins  of  the  prepuce. 

In  relation  to  this  subject  may  be  noticed  a  localised  hyper- 
trophy of  the  preputial  tissues  as  a  sequence  of  chancre  of  those 
parts.  This  consists  of  an  ill-defined,  diffused  thickening,  with 
or  without  a  small  amount  of  oedema,  and  is  essentially  chronic. 
Of  course  such  a  state  might  induce  phimosis. 

The  treatment  will  be  operative  or  not,  according  to  the 
cause  and  degree  of  the  affection.  If  the  glans  can  be  uncovered, 
then  the  habit  of  doing  this,  with  attention  to  cleanliness,  will 
often  be  sufficient.  In  the  congenital  form,  the  operation  of 
circumcision  may  be  at  once  performed.  Such  is  not  the  case, 
however,  in  the  forms  depending  upon  accidental  causes.  The 
surface  of  a  wound  is  then  apt  to  be  inoculated  with  the  fluid 
secretions  from  those  temporary  affections  which  have  caused  the 
phimosis.  The  same  caution  applies  to  the  application  of  leeches 
to  the  inflamed  prepuce.  By  rest,  fomentations,  a  saline  purge, 
and  the  repeated  injection  of  tepid  or  cold  astringent  lotions,  or 
the  remedies  necessary  for  the  healing  of  any  ulcer,  the  inflam- 
matory swelling  and,  with  it,  the  phimosis  disappear ;  if  not, 
we  have  recourse  to  operation. 

The  operations  for  phimosis  are  of  two  kinds,  according  as  we 
seek  to  reduce  the  length  of  the  prepuce  at  the  same  time  that 
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we  give  it  a  free  movement  over  the  glans  penis,  or  as  we  simply 
desire  to  effect  the  latter  object. 

Circumcision  is  the  operation  required  in  children,  and  it  is 
best  adapted  for  adults  also  when  the  skin  is  redundant  and  the 
margins  of  the  preputial  opening  are  thickened.  Different  plans 
of  operating  have  been  devised.*  One  of  the  simplest  and  best 
is  the  following : 

The  prepiTce  is  to  be  seized  with  the  fhigers,  or  a  pair  of  for- 
ceps, at  its  orifice,  and  drawn  sufficiently  forwards,  when  an 
assistant  grasps  and  compresses  it  with  a  stout  pair  of  forceps 
immediately  in  fi'ont  of  the  glans.  The  skin  being  thus  put  upon 
the  stretch,  it  is  severed  with  one  stroke  of  a  bistoury  imme- 
diately in  front  of  the  forceps.  The  mucous  lining,  which  will 
be  found  to  be  still  undivided  and  covering  the  glans  penis,  is 
then  to  be  cut  upwards  from  the  orifice,  by  means  of  a  paii*  of 
blunt-pointed  scissors,  or  by  a  bistoury  on  a  director,  and  the 
fra^num  is  to  be  snipped  through  if  necessary.  Any  small 
arteries  are  to  be  tied,  and  the  mucous  and  tegumentary  sur- 
faces are  to  be  connected  with  interrupted  sutures,  five  or  six  of 
which  will  be  necessary.  If  any  adhesions  exist  between  the 
mucous  surfaces  of  the  glans  and  prepuce,  these  are  to  be  divided, 
or  torn  through  by  stripping  the  roll  of  membrane  of  the  latter 
off  the  former.  In  adults  circumcision  is  the  best  method  of 
proceeding,  as  it  leaves  little  or  none  of  that  disfiguration  which 
is  apt  to  follow  the  division  of  the  prepuce  simply. 

When  the  prepiTce  is  of  natural  length  and  appearance,  except 
that  the  orifice  is  painfully  tight,  Sir  W.  Fergusson  recommends, 
that  '  the  point  of  a  director  should  be  pushed  in  front,  between 
the  glans  and  prepuce,  about  half  an  inch  up,  and  then  a  narrow 
sharp-jjointed  bistoury  should  be  thrust  from  within  outwards, 
by  which  means  a  wound  half  an  inch  in  length  will  be  made 
in  the  skin.  The  incision  in  the  mucous  membrane  will  then 
scarcely  appear  so  long  as  that  in  the  skin,  and  it  should  be 
lengthened  with  scissors,  and  then  two,  three,  or  four  stitches 
should  be  introduced  with  a  fine  needle.'  It  is  unnecessary,  as 
well  as  a  cause  of  deformity,  to  divide  the  parts  as  high  as  the 
corona,  as  some  do,  for  half  an  inch  answers  all  pvirposes. 
Instead  of  the  above  plan  it  has  been  recommended  to  make  two, 
three,  or  four  small  cuts  through  the  mucous  membrane  and 
prepuce  at  difii'ereiit  parts  of  its  edge.    This  is  at  least  quite  as 

*  iSeo  tlie  preceding'  essay,  p.  170. 
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painful,  and  certainly  a  less  satisfactory  method  than  that  de- 
scribed. Sir  B.  Brodie  was  in  the  habit  of  recommendir  ^  the  divi- 
sion of  the  prepuce  near  the  freenmn ;  this  operation  he  thought 
was  attended  with  less  subsequent  deformity  than  any  other. 

It  may  be  well  to  add  a  word  or  two  in  the  way  of  caution 
about  these  simple  operations.  1.  Sutures  ought  always  to  be 
employed  to  bring  the  parts  together,  with  the  view  of  expediting 
the  process  of  healing,  and  preventing  the  conti^action  which 
is  apt  to  ensue  when  the  wound  is  left  to  heal  by  granulation. 
2.  When  circumcision  has  been  performed,  the  small  arteries — 
particularly  an}^  in  the  neighbourhood  of  the  frrenum — should 
be  ligatured  at  the  same  time,  because  these  are  apt  to  bleed 
profusely  afterwards,  when  the  patient  gets  warm  in  bed,  &c., 
and  so  consequences  very  unpleasant  tp  him  and  the  surgeon 
may  ensue.  3.  In  cases  where  the  phimosis  has  resulted  from 
disease,  and  where  the  prepuce  is  inflamed,  cedematous,  or  where 
we  have  reason  to  suspect  concealed  chancres,  it  is  well  not  to 
operate,  because  the  wound  will  very  likely  be  inoculated,  and 
take  on  an  unhealthy  action.  The  phimosis  in  such  cases  is  to 
be  overcome  by  local  or  constitutional  treatment.  Of  course,  in 
some  cases  the  division  of  the  prepuce  is  essential  not  only  for 
the  discovery  and  treatment  of  the  diseases  which  it  conceals,  but 
in  order  to  prevent  or  limit  a  destruction  which  may  be  threat- 
ening from  the  pressure  and  constriction  of  the  engorged  prepuce 
and  the  retention  of  foul  discharges  beneath  it. 

The  condition  known  siS  paraphimosis  occurs  thus  :  a  narrowed 
and  difficviltly  retracted  prepuce,  perhaps,  is  drawn  beyond  the 
prominent  edge  of  the  corona  glandis ;  in  a  short  time  the  cir- 
culation becomes  so  impeded  by  the  pi  3ssure  of  the  constricting 
preputial  orifice,  that  tumefaction  ensues,  with  the  effusion  of 
serum  and  lymph,  to  such  an  extent  as  to  bury  the  seat  of 
stricture  in  a  deep  furrow.  The  consequences  will  then  depend 
upon  the  tightness  of  the  stricture,  its  duration,  and  the  amount 
of  inflammatory  swelling.  Ulceration,  or  extensive  sloughing 
may  ensue,  by  which  the  stricture  is  relieved  at  the  expense  of 
much  loss  of  tissue  and  hoirible  pain. 

If  we  look  at  the  penis  so  affected,  we  notice  tha,t  immediately 
behind  the  glans  there  is  a  prominent  roll  or  collar  of  mucous 
membrane,  with  another,  though  less  prominent,  swelling  of  the 
integument  beyond  this,  separated,  the  one  from  the  other,  by 
a  narrow  line  or  furrow.  It  is  at  the  bottom  of  this  furrow  that 
the  constricting  cause  is  seated. 
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This  affection  is  not  uncommon  in  boys. 

The  treatment  will  consist  in  reducing  the  parts  to  their 
normal  position  without  delay.  We  may  apply  ice,  or  direct  a 
stream  of  cold  water  upon  these  so  as  to  constringe  them  as  much 
as  possible. 

As  the  proceeding  for  reduction  is,  in  most  cases,  extremely 
painful,  chloroform  may  be  used.  The  patient  is  to  be  placed 
upon  his  back :  the  glans  penis  is  to  be  well  oiled,  and  covered 
with  a  piece  of  thin  rag.  With  the  fingers  of  the  right  hand 
the  glans  is  to  be  gradually,  but  firmly,  compressed  so  as  to 
diminish  its  size :  at  the  same  time,  with  the  left  hand  encircling 
the  body  of  the  penis,  the  integument  is  stretched  and  drawn 
forwards,  while  the  compressed  glans  is  pushed  backwards 
through  the  narrow  ring. 

Should  this  not  succeed — which  it  generally  will — the  seat  of 
stricture  can  be  divided  by  directing  a  narrow  bistoury  flatwise 
beneath  it,  and  then  turning  the  edge  upwards;  or  by  cutting 
through  the  stricture  upon  the  dorsum  of  the  penis  at  the  bottom 
of  the  furrow.  It  may  be  necessary  to  do  this  in  more  than  one 
place,  and  at  the  same  time  to  evacuate  effused  fluids  by  scari- 
fications and  punctures. 

7.  Chronic  inflammation  of  the  prostate  is  an  occasional  result 
of  gonorrhoea!  or  gleety  inflammation. 

To  Mr.  Adams's  work*  the  reader  is  referred  for  a  very  full 
and  admirable  description  of  it,  as  well-  as  to  an  excellent  article 
by  Mr.  Ledwich.f  See  also  Diseases  of  the  Urinary  Organs, 
Vol.  IV.  p.  914. 

The  inflammation  is  blennorrhceal  in  type,  leading  to  the  dis- 
charge of  a  clear,  transparent,  or  slightly  turbid  viscid  mucus. 

This  discharge  may  be  sufficient  to  stain  the  linen,  and  is  very 
apt  to  escape  during  the  act  of  defsecation.  It  is  not  semen,  as 
it  contains  no  spermatozoa.  The  disease  gives  rise  to  a  sense 
of  weight  in  the  perinseum,  symptoms  of  irritability  about  the 
neck  of  the  bladder,  a  peculiarly  exalted  sensibility  of  the 
prostatic  portion  of  the  urethra  on  passing  instruments,  and  is 
almost  invariably  accomj)anied  by  j)hysical  and  mental  lan- 
guor and  depression  of  spirits,  sometimes  amounting  to  hypo- 
chondriasis. 

The  treatment  will  consist  mainly  in  obtaining  the  patient's 


*  Anatomy  and  Diseases  of  the  Prostate  Gland,  1853. 
t  Dublin  Quarterly  Medical  Journal  for  August  1857. 


HEEPES  PEEPUTIALIS. 


203 


confidence,  and  disabusing  his  mind  of  morbid  fears  as  to 
impotence.  Attention  to  hygiene  is  important ;  sea-air  and 
bathing,  exercise,  the  regulation  of  the  bowels  by  cold-water 
enemata  or  an  occasional  ^dose  of  sulphate  of  magnesia,  the 
use  of  a  full-sized  bougie  or  sound,  and  the  administration  of 
the  remedies  indicated  for  gleet — particularly  turpentine,  the 
muriated  tincture  of  iron,  strychnia,  and  tinctura  lyttse.  If 
these  fail,  Lallemand's  porte-caiistique  may  be  used.  The 
author  has  found  considerable  benefit  in  these  cases  from 
touching  the  prostatic  portion  of  the  urethra  with  dilute 
solution  of  the  perchloride  of  iron.  This  does  not  give  the 
pain,  and  is  free  from  some  of  the  other  inconveniences  attend- 
ing the  use  of  caustic. 

Gonorrhoea  is  not,  ordinarily,  attended  or  followed  by  any 
cutaneous  diseases.  The  writer  has,  however,  noticed  the  ap- 
pearance of  a  papular  erythema  in  many  cases — not  depending 
upon  the  administration  of  balsam  of  copaiba.  The  subjects  of 
it  were  suffering  from  those  dyspeptic  symptoms  so  very  com- 
monly present  in  diseases  of  the  genito-urinary  organs,  and, 
in  the  writer's  opinion,  the  eruption  was  symptomatic  of  the 
gastric  disease.  It  is  characterised  by  dull  red  or  pinkish- 
yellow  spots,  of  various  but  medium  size,  and  sensibly  elevated 
above  the  surface.  The  colour  disappears  under  pressure  of 
the  finger,  and  slowly  reappears  upon  its  removal.  Sometimes 
these  spots  are  mingled  with  the  larger  wheals  of  urticaria. 
The  eruption  is  rather  sudden  in  its  appearance ;  ordinarily 
does  not  last  more  than  a  few  days,  and  leaves  no  copper- 
staining. 

8.  Herpes  preputialis  is  not  an  uncommon  affection,  and  re- 
quires a  few  words  of  comment  here,  on  account  of  the  similarity 
of  its  appearance  to  the  incipient  forms  of  primary  chancre. 

It  is  known  by  the  appearance  of  small  vesicles  upon  the 
internal  or  external  surface  of  the  prepuce. 

The  disease  commences  in  the  form  of  several  red  inflamed 
spots,  upon  which  minute  globose  vesicles  appear.  These  vesi- 
cles are  generally  arranged  in  groups  or  clusters  of  two,  three, 
or  four. 

The  affection  runs  the  ordinary  course  of  herpes,  but  the 
serous  fluid,  instead  of  being  absorbed,  becomes  sero-purulent, 
and  (after  rupture  of  the  vesicle)  desiccates  into  a  thin  scaly 
incrustation,  or  leaves  an  extremely  superficial  erosion.  A 
circle  of  vesicles  sometimes  surrounds  the  orifice  of  the  prepuce. 
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which,  is  then  apt  to  become  fissured  and  abraded.  This  affection 
is  accompanied  by  more  inflammation  when  seated  upon  the 
mucous  membrane  than  upon  the  external  skin,  but  rarely  lasts 
longer  than  four  or  six  days. 

According  to  Dr.  Burgess  a  similar  herpetic  affection  attacks 
females  about  the  pudendum,  appearing  upon  the  external 
aspect  of  the  vulva  or  on  the  mucous  membrane  internally.  This 
may  be  mistaken  for  prurigo. 

The  diagnosis  from  incipient  chancre — not  by  any  means 
always  easy  when  the  period  of  observation  is  very  limited — 
will  be  determined  by  the  number  and  appearance  of  the  vesi- 
cles, their  arrangement  in  groups,  the  non-inoculability  of 
their  fluids,  and  their  speedy  cure  by  simple  remedies,  such  as 
sulphate-of-zinc  lotion  (gr.  iij.-iv.  to  the  ounce),  with  a  little 
lint  for  protection  against  friction. 

9.  Epididymitis,  or  swelled  testicle,  gonorrhoeal  rheumatism, 
and  the  two  forms  of  ophthalmia — one  an  acute  purulent 
conjunctivitis ;  the  other  an  affection  of  the  deeper  fibrous 
textures  of  the  eye,  rheumatoid  in  character,  and  allied  to 
gonorrhoeal  rheumatism — are  treated  of  in  other  essays. 

For  the  sequelse  of  gonorrhoja,  such  as  stricture,  sperma- 
torrhoea, warts,  &c.,  the  reader  is  referred  to  the  essays  on 
Diseases  of  the  Ukinary  Organs,  of  the  Male  Organs,  and 
of  the  Skin. 

The  diagnosis  of  gonorrhoea  is  not  ordinarily  attended  with 
any  difiiculty.  "When  there  is  phimosis,  the  discharge  may  be 
furnished  from  the  urethra,  or  from  chancres  within  the  pre- 
puce, or  both.  We  must  feel  for  any  localised  sore  or  hardness, 
examine  into  the  state  of  the  inguinal  glands,  or  wait  until, 
by  rest  and  soothing  injections,  the  prepuce  can  be  retracted. 

The  diagnosis  between  gonorrhoea,  and  a  primary  syphilitic 
lesion  of  the  urethra  so  deeply  seated  as  to  be  undiscoverable 
upon  forced  dilatation  of  the  meatus,  is  difficult,  if  not  impos- 
sible. But  it  has  not  as  yet  been  proved  that  a  true  Hunterian 
or  infecting  chancre  ever  occurs  at  so  great  a  depth  in  the 
urethra  ;  and  the  diagnosis  between  a  non-infecting  sore  and 
gonorrhoea  would  not  be  important. 

Treatment  of  gonorrhoea.  First  stage.  Abortive  treatment. — 
We  are  met  at  the  outset  by  a  question  as  to  how  far  this  is 
justifiable.  By  one  party  the  practice  is  as  loudly  vaunted,  as 
by  another  it  is  utterly  condemned.  If  truth  ever  rests  in  ex- 
tremes, the  latter  contains  the  largest  measure  of  it :  hwt  the 
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question  really  lies  between  tlie  indiscriminate  use  and  abuse  of 
remedies  to  this  end,  and  their  judicious  application  in  care- 
fully-selected cases.  This  much  may  be  safely  said,  that,  in 
practice,  it  is  rare  to  meet  with  cases  at  a  sufficiently  early  stage 
to  justify  the  use  of  injections. 

When,  however,  the  symptoms  are  such  as  have  been  described 
and  no  more,  the  use  of  astringent  injections  will  no  doubt  often 
abort  the  progress  of  the  disease. 

Considering  the  severity  of  gonorrhoea  as  a  disease,  its  dura- 
tion, the  complications  to  which  it  may  give  rise,  and  the  loss  of 
health  and  strength  which  it  entails,  we  are  justified  in  making 
an  attempt  to  curtail  its  progress  at  the  commencement. 

Spite  of  the  sanction  of  such  names  as  Carmichael  of  Dublin 
and  M.  Diday,  the  writer  objects  to  the  use  of  strong  solutions 
as  injections,  believing  them  to  be  incomparably  more  dangerous 
and  no  more  efficacious  than  weaker  injections.  He  is  in  the 
habit  of  using  these  remedies  of  a  strength  and  nature  as  recom- 
mended by  Mr.  Langston  Parker  {e.g.  solutions  of  nitrate  of 
silver  gr.  j.-ij.  to  oz.  vj. ;  solutions  of  sulphate  of  zinc  gr. 
iv.-viij.  to  oz.  viij.,or  diacetate  of  lead  gr.  xx.  to  oz.  viij.) ;  and, 
as  far  as  his  experience  extends,  he  has  seen  no  cause  to  regret 
their  application.  Unless  the  injection  be  properly  applied  to 
the  diseased  surface  no  good  can  result ;  and  the  surgeon  should 
do  this  himself  at  first,  and  see  that  the  patient  is  properly  in- 
structed in  the  mode.  Glass  syringes,  properly  selected,  or  hard 
india-rubber  ones,  may  be  used.  The  patient  should  have  passed 
his  water  a  short  time  beforehand,  and  be  directed  to  avoid 
doing  so  directly  afterwards.  The  distance  to  which  the  injec- 
tion is  to  penetrate  may  easily  be  regulated  by  compressing  the 
canal  at  the  required  point.  The  injection  should  be  used 
every  three  or  four  hours,  and  the  patient  seen  at  least  once 
daily  by  the  surgeon.  Mr.  Durham  has  lately  invented  a 
syringe,  which  throws  the  injection  outward;  a  continuous 
stream  may  thus  be  kept  up  without  any  danger  of  the  injec- 
tion passing  too  far  along  the  urethra.  Some  surgeons  have 
reported  excellent  results  from  these  continuous  injections, 
which  may  also  be  applied  with  a  common  syringe  if  the 
urethra  be  compressed  in  front  of  the  scrotum.  During  treat- 
ment the  patient  should  be  directed  to  remain  recumbent  as 
long  as  possible,  to  live  upon  a  farinaceous  diet,  and  to  avoid 
meat,  condiments,  coffee,  and  all  stimulants,  particularly  beer. 
If  the  bowels  have  not  been  already  acted  upon,  it  is  right  to 
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begin  with  tliat,  and  to  prescribe  an  antimonial  saline  mixture, 
containing  sulphate  of  magnesia,  potassio-tartrate  of  antimony, 
and  acetate  of  potass,  in  sufficient  doses  to  nauseate  slightly 
and  relax  the  bowels  without  active  purging.  The  patient  is 
better  also  for  drinking  plentifully  of  any  diluents  of  a  muci- 
laginous nature. 

The  discharge  is  augmented  after  the  first  few  hours'  use  of 
the  injection,  and  the  urine  scalds.  By  about  the  second  day 
the  discharge  is  perhaps  slightly  tinged  with  blood.  The 
injections  should  then  be  stopjied ;  but  the  medicine  and 
precautions  as  to  rest  and  diet  requu-e  more  than  ever  to  be 
attended  to. 

From  this  period,  if  the  practice  is  to  prove  successful,  the 
discharge  will  diminish,  and  in  about  three  or  four  days  cease. 
Should  it,  however,  be  diminished,  but  nevertheless  continue, 
and  either  no,  or  very  trifling,  inflammatory  symptoms  be  pre- 
sent and  still  limited  to  the  neighbourhood  of  the  meatus,  the 
patient  may  use  a  weak  solution  of  sulphate  or  acetate  of  zinc. 
Merely  washing  out  the  urethra  frequently  with  tepid  or  cold 
water  is  very  useful,  inasmuch  as  the  contact  of  the  secretion  is 
by  itself  a  cause  for  the  propagation  of  the  diseased  action.  If 
the  smarting  be  such  as  to  render  the  further  use  of  injections 
doubtful,  these  ought  at  once  to  be  relmquished  or  replaced  by 
an  injection  of  sub-nitrate  of  bismuth  with  a  little  extract  of 
opium  and  mucilage.  These  ingredients  act  as  a  local  sedative 
and  mild  astringent,  besides  forming  a  coating  to  the  sensitive 
mucous  membrane. 

It  is  to  be  distinctly  understood,  then,  that  the  stage  to  which 
these  agents  are  applicable  is  always  a  very  limited  one,  and 
varies  somewhat  in  different  cases ;  that  their  use  presupposes 
an  absence  of  inflammatory  symptoms ;  an  absence  of  pain  in 
passing  water,  as  well  as  any  such  swelling  of  the  lips  of  the 
urethra  as  to  cause  pain  or  difficulty  in  inserting  the  nozzle  of 
the  instrument. 

Some  persons  use  at  this  stage  large  doses  of  such  anti-blen- 
norrhagics  as  copaiba  or  cubebs.  This  is  a  practice  of  which  the 
writer  has  failed  to  appreciate  the  utility,  and  which  he  con- 
siders dangerous,  as  in  almost  every  case  a  good  deal  of  de- 
rangement of  the  digestive  system  ensues  from  them,  and,  not 
infrequently,  symptoms  indicative  of  congestion  and  irritation 
of  the  kidneys. 

If,  however,  any  one  thinks  that  he  makes  '  assurance  doubly 
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sure  '  by  their  administration,  let  liim  use  a  preparation  of 
cubebs  which  is  comparatively  exempt  from  these  liabilities  to 
mischief. 

Second,  or  acute  stage. — In  the  first  place,  to  secure  perfect 
rest  in  the  recumbent  posture  is  most  important.  In  practice, 
unfortunately,  this  often  cannot  be  done.  All  exercise  should 
be  avoided  as  far  as  possible.  The  genital  organs  should  be 
properly  supported  in  a  well-fitting  suspensory  bandage. 

The  diet  should  be  scrupulously  low  and  unstimulating,  as  a 
rule  throughout,  to  which  there  are  no  exceptions  at  the 
commencement  of  this  stage.  The  bowels  should  be  well  opened, 
and  during  the  treatment  maintained  in  a  relaxed  state.  Should 
the  inflammatory  symptoms  be  markedly  severe,  and  out  of  pro- 
portion to  the  amount  of  discharge,  and  at  the  same  time 
attended  with  much  spasm  of  the  urethral  muscles,  and  scalding 
in  voiding  urine,  the  application  of  six  or  twelve  leeches  to  the 
perinseum  affords  great  relief,  although  their  use  is  not  neces- 
sary. 

The  patient  should  either  not  wear  pieces  of  lint  over  the 
meatus,  between  the  glans  and  foreskin,  or  very  frequently 
indeed  change  these.  The  contact  of  lint  soaked  with  pus  is 
apt  to  induce  balanitis  and  phimosis,  if  it  have  not  also  an 
injurious  effect  upon  the  urethral  mucous  membrane,  by  im- 
peding the  exit  of  the  discharge. 

Of  the  local  applications,  none  is  better  nor  more  soothing 
than  that  recommended  by  Mr.  Milton,  viz.  the  application  of 
water,  as  hot  as  can  be  borne,  to  the  genital  organs. 

The  patient  should  drink  frequently  barley-water  or  linseed- 
tea,  to  which  some  mucilage  has  been  added.  At  this  period, 
saline  diuretics,  alkaline  in  character,  are  almost  essential.  The 
writer  prefers  a  mixture  of  acetate  of  potass,  tincture  of  hyos- 
cyamus,  and  nitric  ether,  to  which  a  small  amount  of  antimony 
may  be  added  or  not.  As  soon  as  the  scalding  in  micturition, 
swelling  of  the  penis,  and  urgent  symptoms  are  subsiding,  the 
anti-blennorrhagics  may  be  commenced.  Their  administration, 
upon  the  one  hand,  before  the  decline  of  inflammatory  symp- 
toms would  be  most  injurious  and  injudicious ;  but,  upon  the 
other  hand,  we  need  not  wait  until  the  absence  of  them  in  the 
third  stage  is  pronounced.  If  the  balsam  of  copaiba  be  used 
we  need  not  exceed  one  drachm  doses,  three  or  four  times 
daily ;  and  half  that  quantity  may  be  used  at  the  commence- 
ment. 
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One  of  the  most  useful  forms  for  the  administration  of  copaiba 
is  that  in  which  the  balsam  is  combined  with  sulphuric  acid. 
Fifteen  minims  of  dilute  sulphuric  acid  may  be  added  to  half  a 
drachm  of  copaiba  with  some  infusion  of  roses  and  mucilage. 
The  medicine  wiU  act  with  more  certainty  in  this  way,  will  be 
better  tolerated  by  the  stomach,  and  will  not  be  so  disagreeable 
to  the  taste. 

The  administration  of  copaiba  in  any  form  will  occasionally 
be  followed  by  a  rash  upon  the  skin.  This  often  causes  the 
patient  great  uneasiness,  as  he  fancies  that  he  is  affected  with 
secondary  symptoms.  The  rash  appears  suddenly  in  small  red 
patches,  more  or  less  circular,  and  somewhat  resembling  the 
ordinary  nettle-rash  in  character.  It  never  produces  any 
serious  consequences,  and  generally  its  appearance  is  followed 
by  diminution  of  the  discharge  and  other  local  symptoms. 
When  this  rash  makes  its  appearance  the  use  of  the  copaiba  is 
usually  discontinued,  and  a  saline  purgative  ordered.  If  it  be 
desirable  to  remove  the  eruption  speedily,  a  warm  bath  will 
usually  accomplish  the  purpose. 

During  the  inflammatory  stage  injections  are  quite  out  of  the 
question ;  but  if  the  scalding  be  not  very  great,  and  the  lips  of 
the  urethra  not  much  swollen,  there  is  no  objection  to  injecting, 
with  great  gentleness,  a  tepid  solution  of  the  extract  of 
opium,  or,  as  directed  by  Bumstead,  this  with  the  addition  of 
glycerine. 

The  most  efficacious  plan  of  treating  chordee,  when  it  arises, 
embraces  the  following  points :  to  see  that  the  patient  has  a 
well-ventilated  room,  and  is  as  lightly  covered  with  clothes  as  is 
consistent  with  comfort ;  the  avoidance  of  any  supper  or  di'inks 
for  some  hours  before  bedtime,  and  the  use  of  a  hard  mattress ; 
to  direct  the  patient,  on  going  to  bed,  to  bathe  the  parts  with 
very  warm  water,  and  to  continue  to  do  so  until  a  sensation  of 
faintness  is  induced,  if  possible.  Of  the  medicines  directed  to 
the  prevention  of  this  symptom,  the  best  is  camphor  in  a  liquid 
form,  as  directed  by  Mr.  Milton  (one  drachm  of  the  tincture  in 
water  before  going  to  bed,  and  a  repetition  of  the  dose  every 
time  the  patient  Avakes  with  chordee).  Lupulin  may  also  be 
given,  in  ten  or  fifteen  grain  doses,  before  bedtime.  It  is  less 
likely  to  disagree  with  the  patient,  but  is  inferior  as  a  remedy 
to  camphor.  Perhaps  the  most  efficacious  remedy  is,  however, 
a  suppository  containuig  a  grain  of  opium  and  three  grains  of 
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camphor.    This  may  be  made  with  cocoa-nut  butter  and  used 
every  night. 

Third  stage. — The  most  important  part  of  the  treatment  of 
this  stage  consists  in  the  use  of  injections,  at  the  same  time 
that  copaiba,  cubebs,  or  other  remedies  are  administered. 

Very  diiferent  opinions  have  been  expressed  as  to  the  use  of 
injections.  By  some  it  is  thought  that  these  are  a  fruitful 
source  of  stricture.  A  certain  amount  of  truth  appears  to  be 
present  in  this  opinion;  for  of  the  soldiers  treated  in  Her 
Majesty's  army-hospitals,  but  few  suffer  from  stricture ;  while 
among  officers,  who  use  injections  to  a  far  greater  extent, 
stricture  is  not  infrequent.  This  is  only  apparent,  however ;  for 
a  structural  change  in  the  urethral  tunics  is  the  result  of  some 
preceding  inflammatory  process ;  and  the  more  chronic  such 
morbid  process  has  been,  the  more  likely  it  is  that  stricture  will 
result.  So  far  as  injections  are  curative  of  inflammation,  so  far 
will  they  tend  to  prevent  its  occurrence.  When  by  injudicious 
use  they  have  aggravated  or  maintained  the  existing  disease,  or 
when  they  have  produced  a  temporary  freedom  from  discharge, 
and  the  patient  has  been  deceived,  on  this  very  account,  into 
believing  himself  cured  and  has  acted  accordingly,  no  doubt 
they  may  so  far  tend  to  the  production  of  stricture. 

The  writer  firmly  believes  that,  when  used  with  ordinary 
care  and  judgment,  injections  are  among  the  very  best  and  most 
reliable  agents  we  possess  for  the  cure  of  gonorrhoea. 

It  is  to  the  third  stage  of  the  disease  that  they  are  parti- 
cularly applicable ;  and  the  following  affords  a  sketch  of  the 
writer's  plan  of  treatment  of  that  stage. 

The  urgency  of  the  inflammatory  symptoms  passed,  but  the 
entire  absence  of  such  symptoms  not  pronounced,  the  patient 
should  commence  with  an  injection  of  bismuth  and  mucilage 
(bismuth  subnitr.  xx.  gr.  to  j.  oz.),  to  which  a  little  morphia, 
extract  of  opium,  or  belladonna,  has  been  added.  This  may 
be  injected  thrice  daily,  and  the  patient  be  directed  to  cleanse 
the  urethra  also  by  an  occasional  injection  of  cold  water.  After 
a  few  days,  this  injection  is  to  be  exchanged  for  one  of  sulphate  of 
zinc  (j.  gr.  to  j.  oz.),  and  the  strength  of  this  gradually  increased 
to  iv.  grs.  to  j.  oz.  If  the  patient  has  progressed  to  a  certain 
extent  with  this,  but  then  remains  stationary,  a  variety  of 
injections  may  be  tried,  inasmuch  as  change  in  itself  appears 
useful.  The  chloride- of-zine  injection,  as  recommended  by  the 
late  Mr.  Lloyd,  is  an  excellent  one  (j.-ij.  grs.  to  iv.  oz.).  The 
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injection  so  long  in  use  at  tlie  old  Lock  Hospital,  of  sulptate  of 
zinc  and  acetate  of  lead  xxx.  grs.  of  each  to  vj.  oz.,  is  a  very 
good  one.  Alum  and  vegetable  astringents  are  of  inferior  effi- 
cacy. The  writer  does  not  commonly  use  nitrate  of  silver  as  an 
injection  ;  but  if  others  have  been  tried,  a  weak  solution  (j.-ij. 
grs.  to  j.  oz.)  may  be  employed. 

Recently  the  sulpho-carbolate  of  zinc,  in  the  proportion  of  two 
or  three  grains  to  an  ounce  of  distilled  water,  has  been  used,  and 
has  proved  very  efficacious. 

The  next  most  important  local  measure  is  the  occasional  use  of 
bougies.  The  bougies  may,  before  being  introduced,  be  covered 
by  different  kinds  of  ointment  or  by  the  balsam  of  copaiba.  The 
writer  much  prefers  the  wax  or  the  metallic  pliable  instruments 
for  this  purpose.  An  instrument  should  be  selected  of  sufficient 
size  to  adapt  itself  to  the  urethra  without  distending  it ;  and 
such  a  one  should  be  passed  (with  the  utmost  gentleness)  twice 
or  thrice  weekly.  The  writer  has  obtained  excellent  results  from 
this  combined  plan  of  treatment. 

If  scalding  be  present,  the  bougies  should  not  be  used  at  all ; 
if  their  introduction  induces  spasm,  the  attempt  must  be  made 
at  a  later  date,  or  the  instrument  may  be  left,  as  far  as  it  has 
passed,  in  the  hands  of  the  patient  for  a  few  minutes,  when 
it  can  probably  be  carried  on,  without  pain,  by  the  most  trifling 
pressure. 

As  regards  medicines,  the  administration  of  copaiba  or  cubebs 
in  some  form  appears  well  adapted  to  this  stage. 

As  stated  by  Eicord,  both  copaiba  and  cubebs  seem  to  under- 
go some  changes  in  the  digestive  process  which  are  essential  to 
the  development  of  their  curative  properties,  for  injections  of 
these  agents  are  comparatively  useless. 

It  is  in  the  elimination  of  these  agents  by  the  renal  organs 
that  they  arc  brought  in  contact  with  the  urethra  and  effect  a 
cure. 

This  was  proved  by  a  case  in  Ricord's  practice.  A  man,  the  subject  of  gonor- 
rhoea, had  a  fistulous  opening  in  front  of  the  scrotum,  communicating  with  the 
urethra,  through  which  his  m-ine  passed.  lie  could,  however,  close  this  opening 
and  direct  the  stream  over  it  through  the  usual  outlet.  Copaiba  was  administered 
to  this  patient,  and  he  was  directed  to  pass  his  urine  through  the  fistula.  In  the 
course  of  a  few  days  the  '  running '  from  this  part  was  cured,  that  from  the 
anterior  portion  of  the  urethra  remaining.  By  passing  his  urine  through  the 
■whole  canal,  the  anterior  portion  was  also  cured. 

The  writer  has  frequently  appealed  to  the  experience  of  tho 
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patients  tliem  selves  as  to  the  effect  of  different  remedies  ;  and 
the  result  of  his  inquiries  and  personal  experience  has  led  him 
to  think  that,  upon  the  whole,  a  treatment  embracing  the  use 
of  anti-Mennorrhagic  remedies — such  as  copaiba  and  cubebs, 
singly  or  combined — will  be  found  to  yield  the  best  results. 

The  beneficial  effects  of  these  remedies  may  have  been  over- 
rated, but  experience  confirms  their  influence  upon  the  disease. 

The  mistakes  that  are  made  with  reference  to  the  administra- 
tion of  copaiba  are  chiefly  two — viz.  the  use  of  the  remedy 
when  it  manifestly  disagrees  with,  and  is  not  tolerated  by,  the 
system ;  and  its  continuance  beyond  a  certain  time  where  no 
benefit  has  accrued  from  its  use.  If  the  patient's  digestion  be 
much  deranged  by  the  balsam,  then  copaiba  may  be  prescribed 
in  some  other  form, — in  the  shape  of  pills  mixed  with  magnesia, 
or  enveloped  with  a  coating  of  gelatine  (capsules  as  they  are 
termed) .  A  few  days  will  generally  suffice  to  indicate  whether 
the  patient  can  take  the  remedy.  If  his  system  revolts  against 
it,  only  disgust  and  injury  to  health  can  ensue  from  its  continu- 
ance. Cubebs  will  generally  be  found  to  agree  and  answer  well 
in  such  cases.  The  dose  of  the  powder  is  a  drachm  thrice  daily. 
Another  error  consists  in  the  continuance  of  copaiba  or  cubebs, 
Avithout  benefit,  after  about  a  fortnight.  Nothing  is  more 
certain  than  that  none  will  result  from  their  further  use  under 
such  circumstances. 

Sometimes  a  combination  of  cubebs  and  copaiba  will  be  found 
to  agree  with,  and  benefit  the  patient.  The  diet  dui'ing  this  stage 
may  be  of  a  good  plain  description,  without  stimulants,  unless 
specially  indicated.  The  more  the  pa-'^^ient  continues  in  the 
open  air — provided  this  be  without  much  walking — the  better; 
and  the  daily  use  of  a  tepid  or  cold  sponge-bath,  and  friction 
with  hair-gloves  afterwards,  are  useful. 

As  the  health  will  almost  surely  have  been  impaired  by  the 
amount  of  discharge,  loss  of  exercise,  &c,,  it  is  almost  essential 
that  some  preparations  of  steel  be  administered  towards  the 
close  of  the  case.  Such  can  be  combined  with  cubebs,  or  given 
separately.  The  writer  finds  a  combination  of  strychnia  and 
iron  to  be  an  admirable  one.  It  creates  appetite,  improves 
the  digestion,  and  tends  to  keep  the  bowels  regular,  rather  than 
confined. 

Certain  obstacles  to  success  will  be  met  with  in  different 
cases.  These  may  be  classed  under  two  heads  : — 1st,  local 
causes.  Sometimes  the  use  of  injections  appears  injurious.  The 
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patient  suffers  from  pain  along-  tlio  urethra.,  irritability  of  the 
bladder,  and  sense  of  weight  in  the  perinteum.  Injections  must 
then  be  discontinued ;  an  alkaline  diuretic,  with  hyoscyanius, 
and  an  occasional  warm  bath  being  substituted  for  them.  After 
waiting  for  a  short  time,  other  attempts  may  be  made  with  in- 
jections of  a  weaker  kind  ;  and  here  the  use  of  bismuth  is  indi- 
cated. Sometimes  the  use  of  injections  in  any  form  is  injurious. 
The  irritation  caused  by  frequently  inserting  an  instrument 
within  the  meatus ;  the  contact  of  an  astringent  with  the 
mucous  membrane ;  and  the  direction  of  the  patient's  attention 
to  his  disease,— may  all  tend  to  protract  the  disorder  or  ex- 
aggerate the  importance  of  otherwise  trivial  symptoms.  The 
presence  of  stricture,  or  obstruction  of  any  kind,  may  have  to 
be  determined  and  overcome  by  appropriate  treatment.  Some- 
times the  discharge  is  kept  up  by  a  congested  state  of  the  pro- 
static part  of  the  urethra,  and  a  blenorrha.gia  of  that  and  neigh- 
bouring glands.  The  treatment  will  best  consist  of — Canadian 
turpentine  in  ten-grain  doses  two  or  three  times  daily ;  the 
passage  of  a  metallic  sound  greased  with  a  little  oxide-of-zinc 
ointment  (one  dr.  to  one  oz.  of  lard)  ;  and  the  use  of  strychnia 
and  iron.  In  some  cases,  where  the  antiphlogistic  treatment 
and  regimen  have  been  carefully  attended  to,  the  inflammatory 
symptoms  are  of  unusual  duration,  and  appear  to  be  unaffected 
by  remedies.  This  is  particularly  observed  in  clear  complex- 
ioned  persons,  or  those  of  sanguine  or  lymphatic  temperaments. 
In  such  cases  we  must  adopt  an  expectant  plan  of  treatment. 
We  may  give  pil.  saponis  c.  opio  night  and  morning ;  iodide  of 
iron  with  sarsaparilla ;  endeavour  to  establish  a  cojuous  diuresis 
by  making  the  patient  drink  a  tumbler  of  cold  water  three  to 
five  times  daily ;  use  injections  of  opium  or  belladonna  in 
glycerine ;  and  let  the  patient  enjoy  as  much  sunshine  and  fresh 
air  as  practicable. 

The  obstacles  to  success  arising  from  constitutional  causes, 
are  debilitated  states  of  system,  engendered  by  the  disease  itself, 
too  much  medication,  low  living,  and  absence  of  air  and  exercise ; 
as  well  as  those  congenital  or  acquired  states  of  system  which 
place  the  patient  in  the  same  category. 

Too  much  importance  cannot  well  be  given  to  our  efforts  for 
raising  the  standard  of  health  by  every  means  in  our  power. 
How  often  it  happens  that  a  patient's  recovery  is  protracted 
from  over-medication  in  every  way  !  Change  of  air  and  scene ; 
sea-bathing;   a  tonic  regimen  (including  a  glass  or  two  of 
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good  port,  madeira,  or  claret)  ;  tonic  medicines,  particularly 
preparations  of  iron — alike  establish  the  general  health  and  cure 
the  local  disease. 

Blisters  have  been  highly  recommended  by  many,  particularly 
by  Mr.  Milton  ;  but  the  writer's  experience  has  not  led  him  to 
form  a  high  opinion  of  their  eiJicacy.  One  caution  is  worthy  of 
remark,  on  account  of  the  frequency  with  which  the  inquiry  is 
made — smoking  is  injurious.  The  writer  instituted  a  few  com- 
parative observations  upon  this  subject,  and  he  found,  and  the 
patients  themselves  found,  that  smoking  affected  the  disease 
injuriously. 

Fourth  stage.  Gleet. — We  must  remember  that  this  condition 
is  very  apt  to  be  due  to  errors  of  constitution,  such  as  the 
strumous,  rheumatic,  or  gouty  diathesis,  and  modify  our  treat- 
ment accordingly.  The  remarks  made  in  regard  to  the  consti- 
tutional remedies  in  the  third  stage  will  apply  with  more  force 
perhaps  to  this.  The  further  use  of  anti-blenorrhagics  is  need- 
less and  hurtful ;  while  the  administration  of  salts  of  iron  is 
generally  indicated.  A  combination  of  the  tinct.  ferri  muriatis 
with  tinct.  lyttas  is  very  good.  A  return  to  accustomed  exercise 
in  the  open  air  is  to  be  made.  So  that  the  patient  avoids 
fatigue  and  riding,  he  cannot  be  too  much  out  of  doors.  Sea- 
bathing is  generally  beneficial.  We  must  endeavour  to  dis- 
cover what  requires  amendment  or  improvement  in  the  system, 
and  act  accordingly.  Each  case  will  present  a  physiognomy 
of  its  own.  It  is  necessary  to  bear  in  mind  the  tendency  which 
exists  to  a  return  of  inflammation,  or  an  implication  of  other 
organs,  as  the  bladder,  upon  the  recurrence  of  exciti]ig  causes. 

Among  the  local  agents  which  may  be  employed  with  benefit, 
two  are  of  especial  value — viz.  the  occasional  introduction  of  a 
boiigie,  and  injections,  of  which  the  sulphate,  acetate,  or 
chloride  of  zinc  are  the  best.  The  writer  thinks  also  that  the 
application  of  a  small  blister  to  the  perinseum  is  a  useful  measure, 
particularly  if  the  blistered  surface  be  kept  open  by  the  use  of 
an  irritating  ointment. 

G0N0RE,H(EA  IN  THE  EeMALE. 

Gonorrhoea  is  a  much  less  common  affection  in  women  than 
in  men ;  and  when  it  does  occur,  the  disease  is  ordinarily  much 
less  severe,  and  hence  more  rarely  comes  under  treatment. 

A  consideration  of  the  veiy  different  parts  and  structures. 
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and  the  diflferent  pliysiological  functions  of  the  female  generative 
organs  compared  with  those  of  the  male,  will  at  once  suggest  dif- 
ferences in  the  course  and  symptoms  of  this  disease  in  the  female. 
While  the  urethral  mucous  membrane  is  the  ordinary  seat  of 
gonorrhoea  in  the  male  sex,  the  vagina  and  vulva  are  commonly 
affected  in  the  female.  In  the  male  again,  gonorrhoea  is  the 
result  generally  of  contagion ;  in  the  female,  vaginal  and  uterine 
inflammation  and  discharges  are  very  common  from  other 
causes,  and  it  is  impossible  to  say  how  many  cases  in  them  are 
the  result  of  contagion,  or  to  diagnose  between  a  discharge 
the  product  of  gonorrhoeal  inflammation,  or  one  from  other 
causes.  Dr.  West  says,  '  The  microscope  fails  to  furnish  us 
with  a  means  of  distinguishing  between  gonorrhoeal  and  simple 
vaginitis,  and  no  symptom  or  combination  of  symptoms  is 
absolutely  conclusive  on  this  point.'  It  is  imperative  upon  us 
to  remember  that  vaginitis  with  punilent  discharges  is  common 
enough  in  children  and  young  females,  from  various  constitu- 
tional and  local  causes,  because  such  symptoms  often  give  rise 
to  perfectly  unfounded  charges. 

Gonorrhoea  in  the  female  comprehends  varieties,  as  it  is  seated 
in  the  vagina,  vulva,  urethra,  or  uterus. 

In  the  vagina  it  commences  as  an  inflammation  of  the 
mucous  membrane,  with  heat,  redness,  swelling,  and  tenderness  ; 
and  is  attended  with  a  secretion  at  first  of  muco-pus,  afterwards 
of  true  pus.  Any  part  of  the  canal  may  be  affected,  particu- 
larly the  anterior  wall  beneath  the  pubal  arch ;  or  the  whole 
lining  membrane  may  be  involved. 

In  the  vulva  the  earliest  symptoms  are,  sensations  of  heat 
and  pruritus  ;  to  this  a  dry  and  swollen  state  of  the  mucous 
membrane  of  the  vulva  and  nymphse  succeeds.  This  stage  is 
very  short,  and  a  copious  purulent  offensive  secretion  appears. 
The  tumefied  state  of  the  parts  renders  their  separation  very 
painful.  The  various  muciparous  and  sebaceous  follicles  of 
the  vulva  become  involved,  and  pour  out  a  copious  secretion. 
The  vulvo-vaginal  glands,  known  as  Duverney's  or  Cowper's 
glands,  situated  upon  either  side  of  the  entrance  to  the  vagina, 
become  engaged,  and  besides  the  copious  secretion  these  may 
yield,  they  may  become  the  seat  of  abscess.  Mr.  Salmon  has 
called  attention  to  cases  in  which  these  glands  are  alone  affected. 
The  swollen  nymphse  often  protrude  beyond  the  labia. 

The  uterine  fonn  is  commonly  the  result  of  the  spreading  of 
the  inflammation  from  the  vagina.    The  canal  of  the  cervix  is 
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tlie  part  iistially  engaged.  The  os  uteri  is  red  and  patulous, 
hot,  and  tender.  By  pressure  a  very  tenacious  muco-purulent 
discharge  exudes.  Erosions  and  patches  of  excoriation  are 
commonly  present  about  the  os  and  outer  aspect  of  the  cervix. 

Gonorrhoea  of  the  urethra  very  rarely  exists  alone,  but  is 
found  in  common  with  one  or  other  of  the  foregoing  affections. 
The  meatus  is  congested,  and  the  canal  swollen  and  tender ; 
some  discliarge  may  be  made  to  exude  by  pressure  applied  to 
the  under  surface  of  the  urethra  against  the  os  pubis,  provided 
the  patient  has  not  passed  urine  shortly  beforehand.  Scalding 
is  commonly  present.  The  symptoms  are  less  acute  than  in  the 
male,  owing  to  the  shortness  and  want  of  complexity  of  the 
female  urethra ;  the  disease  also  is  less  protracted,  and  does  not 
ordinarily  pass  into  gleet. 

Gom-pKcations. — Inflammation  of  the  inguinal  glands  from 
gonorrhoea  in  the  female  is  rare,  and  almost  limited  to  cases  in 
which  the  urethra  is  affected. 

Vegetations  and  mucous  patches  are  not  at  all  uncommon. 

Sometimes  it  has  happened  that  a  vaginitis  has  induced  in- 
flammation in  the  Fallopian  tubes  as  well  as  in  tiae  cavity  of 
the  uterus.  West  mentions  two  successive  attacks  of  vaginitis 
at  an  interval  of  eighteen  months  in  the  same  patient,  which 
were  followed  by  such  severe  peritonitis  as  to  call  on  each  occa- 
sion for  the  abstraction  of  blood. 

Ovarian  inflammation,  corresponding  to  the  epididymitis  of 
the  male,  occasionally  occurs.  It  has  been  described  by  Hunter, 
Dr.  Tilt,  and  others.  It  is  marked  by  pain,  swelling,  heat  and 
tenderness  on  pressure  in  one  or  other  of  the  iliac  fossse.  There 
is  generally  pyrexia  ;  sometimes  much  nausea ;  and  movements 
of  the  abdominal  muscles  are  painful.  The  treatment  of  this 
complication  will  consist  in  rest  in  the  horizontal  posture ;  the 
application  of  leeches  to  the  tender  part,  followed  by  fomenta- 
tions, and  the  exhibition  of  saline  medicines  with  opiates  to 
relieve  the  pain. 

Gonorrhceal  rheumatism  is  rarely,  if  ever,  met  with  in 
females ;  and  gonorrhceal  ophthalmia  appears  to  be  uncommon 
also. 

The  treatment  will  vary  to  a  certain  extent,  according  to  the 
age  and  character  of  the  patient,  the  sthenic  or  other  type  of 
the  symptoms,  and  the  stage. 

In  the  acute  stage  perfect  rest,  salmes,  low  diet,  emollient 
sedative  solutions,  and  strict  attention  to  cleanliness,  are 
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required.  Leeches  are  not  advisable,  as  the  bites  are  apt  to  be 
inoculated  by  contact  with  the  discharges — inflammation  and 
troublesome  sores  sometimes  ensuing.  As  the  disease  begins 
to  subside,  astringent  injections  may  be  used ;  a  weak  solution 
of  acetate  of  lead,  or  the  liquor  aluminis  compositus  largely 
diluted  with  water.  Sometimes  a  weak  solution  of  nitrate  of 
silver  is  very  beneficial.  These  injections  should  be  used  four 
or  five  times  daily,  in  large  quantities,  and  properly  applied  by 
means  of  one  of  Kennedy's  elastic  bottles.  Pieces  of  lint  steeped 
in  the  lotion  may  also  be  inserted  so  as  to  prevent  contact  and 
friction  of  the  apposed  surfaces.  The  exhibition  of  specifics 
(copaiba  and  cubebs)  in  the  gonorrhoea  of  women  is  perfectly 
futile,  unless  the  urethra  be  affected,  and  even  then  they  seem 
to  be  productive  of  little,  if  any,  benefit. 

As  soon  as  the  inflammatory  symptoms  have  subsided,  the 
same  injections  may  be  used  as  have  been  recommended  in 
cases  of  gonorrhoea  occurring  in  men,  and  they  may  often  be 
used  four  or  five  times  the  strength. 


IIENEY  LEE. 


DISEASES  OF  THE  BREAST. 


— — 

THE  surgeon  who  desires  to  discriminate  accurately  between 
the  different  diseases  of  the  breast,  and  wishes  to  assist 
the  efforts  of  nature  in  their  cure,  must  never  be  u.nmindful  of 
the  physiological  peculiarities  of  that  organ,  and  the  important 
function  which  it  ]oerforms  in  the  animal  economy.  Closely 
associated  through  the  medium  of  the  nervous  system  with  the 
pelvic  procreative  organs,  the  breasts  are  intimately  combined 
with  them  in  the  performance  of  their  healthy  functions,  and 
are  not  less  peculiarly  sensitive  to,  and  speedily  influenced  by, 
their  morbid  states. 

Hence  it  is  necessary  to  preface  this  essay  with  a  few  general 
remarks :  1st,  on  the  anatomy  of  the  gland  at  different  periods 
of  life,  and  under  precise  physiological  conditions;  for  the 
brevity  of  which  the  required  limitation  as  regards  space  must 
be  pleaded  as  an  excuse  :  2dly,  we  shall  refer  to  some  of  the 
more  important  points  in  relation  to  the  diagnosis  of  the 
diseases  :  and  lastly,  to  their  treatment. 

General  Observations. 

Anatomy. — Unlike  most  organs  of  the  body,  this  gland  main- 
tains a  perfectly  rudimentary  state  for  several  years  after  birth, 
until,  like  the  others  belonging  to  the  functions  of  procreation, 
its  development  advances  sympathetically  and  synchronously 
with  the  ovaries  and  uterus,  at  a  certain  definite  climacteric, 
termed  the  age  of  puberty.  Even  in  both  the  sexes  changes  in 
this  organ  then  take  place.  In  the  male,  after  slight  temporary 
excitement,  the  action  subsides,  and  a  state  of  repose  is  main- 
tained by  it  throughout  the  remainder  of  life,  with  rare  excep- 
tions. But  in  the  female  the  rudimentary  organ  of  the  infant 
and  of  the  child  becomes  developed  into  a  gland  at  puberty, 
when  a  state  of  passive  maturity  only  is  attained.   Still  further 
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changes  are  excited  by  the  stimulus  of  conception,  to  convert  it 
into  the  source  of  nourishment  for  the  offspring- ;  when,  in  this 
its  most  perfect  state,  it  becomes  an  active  organ,  a  secreting 
gland.  Yet  this  is  but  a  transient  condition.  For  in  the 
healthy  state  of  the  organ,  it  continues  only  as  long  as  the 
stimulus  to  the  activity  of  its  function  is  aj)plied;  it  imme- 
diately ceases  when  that  is  removed.  It  now  resumes  a  state  of 
repose,  to  be,  nevertheless,  excited  to  a  repetition  of  its  function 
as  the  stimulus  arises.  When,  however,  the  demand  for  its 
functional  activity  is  withheld,  or  the  period  of  life  is  reached 
when  the  functions  of  the  procreative  organs  become  extinct, 
this  gland  also  becomes  wasted,  and  the  process  expressed  by 
the  term  '  involution '  takes  place,  or,  in  other  words,  atrophy 
occurs.  It  must  be  likewise  remembered,  that  at  every  cata- 
menial  period  more  or  less  temporary  sympathetic  actions  are 
excited  in  this  organ. 

In  the  human  subject  the  normal  number  of  the  breasts  is 
two.  Deviations  from  this  very  rarely  occur,  but  one  or  both 
may  be  absent  {amazia) ;  and  cases  of  plurality,  or  excess  of  the 
usual  number  [pleiomazia),  are  recorded.  The  breasts  are 
placed  on  the  antero-lateral  regions  of  the  thorax,  and  occupy 
more  or  less  superficial  extent  in  different  individuals.  Hence 
they  are  termed  pectoral.  They  are  interposed  between  the  in- 
tegument with  the  subcutaneous  fat  and  the  great  pectoral 
muscles,  beneath  the  inferior  and  axillary  border  of  which  a 
portion  of  the  glandular  tissue  often  extends.  They  are  held  in 
their  position  by  fibrous  bands,  which  extend  from  the  integu- 
meixts  to  the  fiiscia  of  the  pectoral  muscle,  between  the  separate 
masses  of  glandular  tissue  ;  these  are  the  suspensory  ligaments 
of  Sir  A.  Cooper. 

Examples  are  recorded  in  which  glands  secreting  milk,  supple- 
mentary to  the  normal  breasts,  have  existed  on  the  thorax,  in 
the  axilla,  on  the  back,  the  abdomen,  and  in  the  groin.  The 
shape  of  the  breast  varies  considerably  at  different  ages,  under 
its  changeable  functional  states,  and  in  different  individuals,  in  j 
relation  to  their  peculiarities  of  nutrition.  Considered  as  a  mass 
of  glandular  tissue,  the  shape  of  the  whole  body  is  hemispherical, 
the  convex  surface  being  in  immediate  relation  with  the  integu- 
ments. The  whole  organ  is  constituted  of  a  variable  number  of 
individual  masses,  each  one  having  its  separate  excretory  duct 
or  lactiferous  tube.  These  are  ajxain  and  a^ain  divisible  into 
the  lobes  and  the  terminal  lobules,  in  which  are  observed  the 
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acini,  composed  of  the  ca3cal  terminations  of  tlie  ducts.  The 
lactiferous  tubes  commence  in  these  cseci,  and  the  minute  ducts 
unite  and  unite  until  a  single  canal  is  formed,  which,  after 
dilating  before  it  reaches  the  nipple  (the  reservoir  of  Sir  A. 
Cooper,  or  sinus  lacteus),  terminates  in  an  open  mouth  there- 
upon. Every  acinus,  lobule,  and  separate  lobe  possesses  a 
delicate  fibrous  envelope,  and  all  are  united  together  by  means 
of  the  ordinary  connective  tissue  vphich  abounds  in  this  organ. 
That  segment  of  the  breast  nearest  to  the  axillary  and  abdo- 
minal regions  of  the  body  is  the  largest.  The  fossa  or  sinus 
between  the  breasts  is  called  the  bosom.  The  nipple  is  that 
division  of  the  gland  to  which  all  the  ducts  converge,  which 
projects  xTpon  its  surface,  and  is  surrounded  by  a  dark  circle  of 
skin  called  the  areola.  It  is  composed  of  a  large  quantity  of 
contractile  fibre-tissue,  as  well  as  connective,  through  which 
the  milk-tubes  pass  to  terminate  in  open  mouths  upon  its  apex, 
between  the  superficial  rugse  of  its  cutis.  Beneath  the  skin  of 
the  areola  numerous  sebaceous  glands  are  usually  distinctly 
visible,  but  not  constantly. 

The  mammary  organ  undergoes  great  changes  at  different 
periods  of  life.  In  infancy,  it  is  but  rudimentary,  and  although 
it  enlarges  and  even  secretes  milk  a  few  days  after  birth,  it  is 
not  until  the  age  of  puberty  that  the  glandular  tissue  is  really 
developed  in  any  quantity.  At  this  time  remarlcable  structural 
changes  occur,  and  in  a  few  months  the  growth  of  the  organ  is 
complete.  But  even  then  it  is  only  perfect  to  a  certain  point. 
After  puberty  we  therefore  recognise  two  conditions :  a  state  of 
inactivity  or  repose,  passive  maturity  ;  and  a  condition  in  which 
the  function  of  the  gland  is  actively  performed,  when  milk  is 
secreted.  At  a  subsequent  period  the  tissue  of  the  gland 
generally  becomes  atrophied,  and  fat  occupies  the  place  of  the 
gland-tissue.  The  ducts,  however,  are  persistent.  Associated 
with  these  different  states  there  are  certain  diseases  requiring 
to  be  specially  noticed.  It  therefore  behoves  the  surgeon  to 
take  cognisance  of  them  in  all  cases  of  disease,  the  nature  of 
which  he  may  be  required  to  discover. 

Whilst  investigating  the  development  and  structure  of  the 
breast,  it  is  essential  to  bear  in  mind  the  two  parts  into  which 
every  secreting  gland  is  divisible  ;  that  is  to  say,  those  structures 
within  which  the  secretion  is  formed,  and  the  tubes  along  which 
it  flows  away ;  or,  in  other  words,  the  secreting  portion  of  the 
organ,  and  the  excretory  ducts.    The  progressive  development 
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of  this  gland  takes  place  very  slowly,  and  is  intimately  associated 
with  certain  definite  periods  in  the  life  of  the  female.  We  shall 
therefore  describe  its  condition  at  birth  and  before  puberty ;  at 
puberty  and  subsequent  to  that  period ;  after  uterine  conception, 
after  parturition,  and  during  lactation.* 

1.  Anatomy  and  diseases  of  the  rudimentary  organ  at  hirth  and 
hefore  puberty. — Before  birth,  soon  afterwards,  and  to  the  age  of 
pubescence,  the  glandular  element  consists  of  the  excretory 
ducts  only,  in  a  more  or  less  rudimentary  state,  imbedded  in  a 
fibrous  stroma.  In  their  earliest  condition  they  are  not  even 
tubular,  but  solid,  and  are  composed  of  an  aggregation  of 
nucleated  cells  terminating  in  clavate  ends.  Each  duct  radiates 
from  the  nipple  towards  the  periphery,  by  gemmation  becomes 
more  and  more  branched,  and,  by  slow  degrees,  a  tube.  Before 
birth  the  nipple  is  represented  by  a  slight  depression.  Here  we 
may  observe  that  in  many  of  the  adenoid  groivths,  to  be  hereafter 
described,  the  structures  resembling  those  above  mentioned  are 
seen,  and  they  are  probably  identical.  Also  that  this  rudimen- 
tary state  of  the  nipple  sometimes  remains  persistent  throughout 
life.  Soon  after  birth,  in  both  sexes,  the  rudimentary  organ 
becomes  swollen  and  tender,  at  which  time  a  little  secretion 
sometimes  escapes  from  the  nipple,  which,  of  coiu'se,  is  extremely 
minute.  A  well-marked  hardness  may  be  felt,  which,  when 
pressed,  causes  pain.  By  the  officious  interference  of  nurses, 
this  excited  organ  is  often  inflamed  when  they  use  rough  and 
frequent  frictions  to  '  rub  away  the  milk.'  If  this  rudimentary 
organ  be  examined  after  death  at  this  moment,  it  shows  re- 
markable vascular  congestion. f 

2.  At  imhcrty,  and  especially  after  the  appearance  of  the  cata- 
menia,  the  secreting  portion  of  the  organ  becomes  developed. 


*  The  reader,  desirous  to  peruse  a  more  detailed  and  minute  description  of  the 
physiological  anatomy  of  the  breast-glaud  than  the  writer  is  permitted  to  intro- 
duce into  this  essay  on  its  diseases,  may  refer  to  The  Anatomy  of  the  Breast,  by 
Sir  Astley  Cooper,  1840 ;  TTchcr  d.  Bau  n.  d.  Entxcicklnng  d.  Milchdrii^e  hei 
heiden  GeschJerhtern,  von  Dr.  Carl  Langer,  Wien,  1851  ;  Mihroskojnsche  Anat., 
oder  Geivehelehre  d.  Mcnsvhcii,  von  Dr.  A.  Kolliker,  b.  ii.  p.  467,  1854 ;  or  the 
translation  of  Kolliker's  Manual  of  Histoluyij,  published  by  the  Sydenham 
Society,  vol.  ii.  p.  272.  Also  an  article  entitled  '  Pathologische  Anat.  d.  Brust- 
driise,  von  Dr.  II.  Meckel,'  in  the  Illustrirtc  Med.  Zeitung,  von  G.  Eiibner,  b.  i. 
1852,  p.  141.    Strieker,  Ilandb.  d.  Lehre  v.  d.  Geiveheii,  Leipzig,  1870. 

t  On  tlio  secretion  of  milk  in  new-born  infants,  see  an  interesting  paper  by 
Natalis  Guillot,  read  before  the  Academy  of  Srinnces  in  Paris  in  October  1858; 
or  a  translation  in  Edinh.  Monthly  Jota:  of  Med.  Science,  February  1854. 
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This  consists  of  the  ca3ci  or  true  terminal  gland-vesicles,  which 
are  first  perfected  at  the  borders  of  the  gland  only,  causing 
when  touched  a  sensation  as  of  minute  granules  subcutaneously 
seated.  These  terminal  vesicles  are  formed  of  a  structureless 
membrane.  They  are  connected  with  the  terminal  branches  of 
the  ducts,  and  are  externally  covered  by  a  network  of  capillaries. 
Their  contents  are  oval  and  flattened  nucleated  cells.  The 
breast  having  reached  a  state  of  passive  maturity  does  not 
appear  to  be  divided  into  individual  masses,  and  the  surface  of 
its  section  is  therefore  perfectly  smooth,  homogeneous,  and  of  an 
opaque  yellowish  white  tint.  But  a  gland  by  which  milk  has 
been  once  secreted  shows  the  separate  masses  of  which  it  is 
composed  much  more  distinctly,  as  the  connective  tissue  unites 
them  together  less  firmly.  The  ducts  in  the  peripheral  portions 
of  the  gland  are  always  in  a  more  advanced  state  of  development 
than  those  in  the  centre,  in  the  virgin  as  well  as  in  the  puer- 
pera.  The  stroma  of  the  breast  consists  of  fibre -tissue  in  large 
proportions.  It  is  chiefly  filamentous  and  wavy ;  but  intermixed 
with  it  is  that  variety  so  abundantly  met  with  in  the  con- 
tractile membranes.  Doubtless  this  tissue  preserves  the  form  of 
the  organ,  as  well  as  assists  in  compression  of  the  milk -tubes. 
Besides  these  tissues  we  see  a  well-defined  fascia  or  membrane 
investing  the  most  minute  divisions  of  the  gland- structure,  its 
lobules  and  lobes.  A  double  outline  is  thus  produced  bounding 
the  cteci. 

In  the  adenoid  growths  developed  in  the  breasts  of  girls  and 
young  maidens,  we  meet  with  structures  identical  with  those 
above  described.  Many  of  those  tumours  are,  indeed,  a,bsolutely 
extra  growths  of  the  tissues  composing  the  breast,  and  in  some 
instances  of  even  single  and  married  women,  the  new  growth 
attains  to  the  perfection  of  the  normal  gland  and  secretes 
milk."''' 

At  puberty  the  development  of  the  breast  advances  rapidly 
in  healthy  girls.  In  males  it  is  often  attended  with  pain,  which 
lasts  but  a  few  days,  and  then  subsides.  Occasionally,  however, 
the  region  becomes  much  swelled,  the  integuments  around  the 
areola  pink  or  red,  with  a  conical  prominence  of  the  nipple 
and  enlargement  of  the  areolar   sebaceous   glands.  When 


*  See  cases  in  Guyh  Hospital  Reports,  1855,  Adenocele,  case  1,  with  a  litho- 
graph, and  case  2.  Since  the  publication  of  those  cases,  the  writer  has  met 
with  others. 
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this  excited  action  has  somewhat  subsided,  a  little  serous  dis- 
charge sometimes  oozes  out  of  the  ducts  on  the  nipple.  Usually 
youths  take  little  notice  of  these  changes ;  but  now  and  then, 
either  from  alarm  at  the  occurrence,  or  from  pain  attending  the 
pressure  of  the  dress  or  manipulation  of  the  part,  the  advice  of 
the  surgeon  is  asked.  The  age  of  the  patient  in  whom  the 
complaint  occurs  is  the  best  aid  in  diagnosis.  The  removal  of 
ever}'  cause  of  in-itation,  the  application  of  moisture,  if  the  part 
be  red,  enjoining  repose,  and  attention  to  the  general  health, 
suffice  to  remedy  the  trouble.  Should  abscess  occur,  it  must  be 
treated  secundum  artem.  Permanent  enlargement  of  this  gland 
is  sometimes  met  with  in  delicate  men,  either  on  one  or  both 
sides.    It  is  termed  gyncecomazia. 

In  the  female  the  progressive  development  of  the  gland 
generally  advances  in  both  breasts  simultaneously,  unassociated 
with  local  or  constitutional  disturbance.  On  the  other  hand, 
some  girls  show  the  anomaly  of  unsymmetrical  development, 
that  is,  one  breast  enlarges  and  reaches  a  considerable  size 
before  the  other  makes  any  advance  towards  development.  The 
age  at  which  this  strange  defect  takes  place,  concomitant  with 
other  phenomena  of  girlhood  life,  should  guide  the  surgeon  to  a 
correct  diagnostication  of  its  nature.  After  reassuring  the 
patient  and  her  friends,  the  rest  may  be  left  to  nature.  Usually 
the  commencement  of  mammary  development  precedes  the 
first  catamenial  period ;  and  if  the  breasts  should  sympathise 
with  any  morbid  state  of  the  ovarian  functions,  suitable  medical 
treatment  is  indicated.  It  is  a  matter  of  considerable  impor- 
tance that,  in  order  to  favour  the  healthy  development  of  the 
breast,  the  pressure  of  the  dress  against  the  growing  organ 
should  be  studiously  avoided. 

The  nipple  and  areola. — The  nipple  is  composed  of  the  ducts 
united  together  by  connective  tissue,  with  blood-vessels,  lym- 
phatics, and  nerves.  Those  are  all  covered  by  skin,  upon  the 
surface  of  which,  and  beneath  the  cuticle,  lies  a  layer  of 
pigment  cells.  To  this  the  colour  of  the  organ,  as  well  as  that 
of  the  areola,  is  due.  The  shade  of  brown  varies  from  a  light 
to  a  darker  hue,  according  to  the  complexion  of  the  individual 
and  the  active  or  passive  state  of  the  gland  itself.  The  connec- 
tive tissue  contains  a  large  quantity  of  the  contractile  fibre, 
which  when  excited  to  contract  by  any  local  irritation,  or  even 
mental  emotion,  produces  a  rigidity  of  the  whole  organ,  which 
has  been  termed  erection.     There  is  not,  however,  a  trace  of 
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true  erectile  tissue  to  be  seen  in  it ;  the  capillary  blood-vessels 
are  numerous  and  looped,  and  tliey  may  become  congested  ;  the 
milk-tubes  may  likewise  be  turgid  and  distended,  as  occurs 
during  lactation;  but  the  prominence  and  rigidity  of  the 
nipple,  occurring  in  the  virgin  or  married  woman,  is  really  only 
attributable  to  the  existence  of  the  contractile  tissue,  a  layer  of 
which  exists  also  beneath  the  cutis  of  the  nipple  and  areola, 
and  produces  the  peculiar  corrugation  of  that  dark  circle  of 
integument.  If  looked  for,  it  will  be  seen  that  the  ctUis  anserina 
of  the  surrounding  integument  usually  accompanies  the  con- 
dition of  the  nipple  above  alluded  to.  Covered  by  the  skin  of 
the  areola  are  the  lacteal  sinuses.  Here  the  ducts  dilate  before 
entering  the  nipple.  Within  that  organ  they  axe  again  con- 
tracted, and  where  they  traverse  the  cutis  each  tube  is  ex- 
tremely fine.  Their  open  mouths  are  protected  between  the 
rugae  of  the  cutis ;  for  the  terminal  boundary  of  the  nipple  is 
somewhat  flattened  and  rugous.  In  these  furrows  small  ulcers 
are  frequently  formed,  and  the  secretions  of  the  minute  follicular 
glands  and  of  the  ducts,  when  allowed  to  accumulate,  cause 
considerable  irritation  and  inconvenience.  The  contractile 
fibres  in  the  apex  of  the  nipple  may  subserve  the  important 
purpose  of  preventing  the  constant  flow  and  escape  of  the  milk 
from  the  ducts.  The  validity  of  this  statement  can  be  tested  by 
examining  the  nipple  when  its  ducts  are  distended  and  the 
outlines  visible  near  its  root  or  beneath  the  areola.  Biit  as 
soon  as  the  warmth  of  the  infant's  mouth  induces  a  relaxed 
state  of  these  fibres,  the  mouths  of  the  ducts  are  no  longer 
compressed,  and  the  milk  flows  freely. 

The  glands  of  the  areola. — Within  the  area  of  the  areola  are 
situated  hair  follicles  and  sebaceous  glands;  the  latter  are 
often  arranged  with  considerable  regularity,  especially  a  circle 
of  them,  smaller  than  the  others,  near  its  periphery.  The 
large  sebaceous  glands  elevate  the  delicate  cutis  of  the  areola, 
beneath  which  there  is  always  an  absence  of  fat.  Hence 
sebaceous  tumours  are  occasionally  developed  in  this  region. 
Hairs  are  rarely  developed,  except  as  age  advances,  or  as  corre- 
lative with  a  somewhat  masculine  development,  or  tendency  to 
hairiness  generally. 

The  nipple  also  becomes  somewhat  further  developed  at 
puberty  in  the  female.  It  forms  with  the  areola  a  conical 
elevation  of  the  skin,  having  a  bluish  or  pinkish  tint ;  but  it 
does  not  project  much  until  ?o  later  period  of  life,  often  never 
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at  all  in  unmarried  women.  The  size  of  this  organ  varies 
exceedingly  in  prolific  women  as  well  as  in  sterile  ;  for,  even  in 
those  who  have  suckled  large  families,  its  size  often  bears  no 
proportion  to  the  use  made  of  it.  In  shape,  too,  it  is  very- 
variable.  Sometimes  it  is  bifid  at  the  extremity,  and  even  two 
nipples  have  been  seen  on  one  breast.  Anomalies  in  number 
and  position  occur  in  both  sexes.  But  the  most  serious  de- 
formities affecting  this  organ  are  those  where  the  development 
of  its  projection  is  arrested  and  it  continues  flat ;  or  when, 
worse  still,  a  depression  or  hollow  only  exists,  in  which  the 
milk -tubes  terminate.  Very  rarely,  a  duct  opens  on  the  areola, 
not  as  the  result  of  disease,  but  as  a  congenital  imperfection. 
Cases  of  precocious  development  of  the  breasts  are  recorded.* 
3.  After  the  complete  establishment  of  puberty ;  after  uterine 
conception;  after  parturition,  and  during  lactation. — The  only 
normal  changes  in  the  female  breast  which  occur  irrespective  of 
conception  are  slight  enlargement,  attended  with  more  or  less 
pain,  according  to  the  susceptibilities  of  individuals,  at  each 
catamenial  period,  and  a  slight  change  in  form  and  consistence 
soon  after  congression  with  the  other  sex.  The  nipple,  areola, 
and  its  glands,  show  great  changes,  as  respects  form  and  colour, 
under  these  circumstances,  as  well  as  after  much  handling  and 
uterine  conception ;  but  it  would  be  foreign  to  our  purpose  to 
enlarge  upon  them. 

The  changes  of  most  importance  affecting  this  organ  are 
excited  by  conception.  Now  it  is  that  its  peculiar  function  to 
secrete  food  for  the  nourishment  of  the  offspring  is  about  to  be 
performed  ;  and  from  month  to  month,  simultaneously  with  the 
development  of  the  foetus,  alterations  in  the  condition  of  the 
breast  are  observable.  These  changes  are  most  easily  watched 
in  women  having  small  glands ;  for  in  such  the  secreting 
portion  of  the  organ  woiild  seem  to  disappear  almost  entirely 
after  the  cessation  of  lactation  ;  whilst  in  those  whose  breasts 
remain  permanently  large  throughout  life  the  structural  changes 
are  not  so  easily  detected.  Nor  does  the  size  of  the  organ  bear 
any  just  proportion  to  the  perfect  performance  of  its  function  ; 
for,  as  a  rule,  large  breasts  do  not  secrete  so  freely  as  small 
ones ;  and  generally,  when  the  milk  is  abundant,  it  is  very  poor 
in  its  nutritious  qualities.    Neither  are  its  dimensions  always 


*  Londm  Journal  of  Medicine,  vol.  i.  p.  85 ;  Gas,  Med.  de  Paris,  1834, 
p.  881. 
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but  it  is  more  common  during-  the  former  period  than  the 
latter.  And,  when  developed  at  weaning,  it  is  usually  excited 
by  an  accidental  circumstance,  e.g.  the  death  of  the  infant,  or 
illness  of  the  mother,  necessitating  the  abrupt  discontinuance  of 
suckling.  In  the  majority  of  instances  it  is  secondary  to  local 
irritation,  especially  ulceration  of  the  nipple,  obstruction  of  a 
milk-duct,  or  a  contusion ;  and,  as  an  occasional  source,  we 
must  notice  a  diseased  state  of  the  axillary  lymphatic  glands. 
Having  stated  that  it  arises,  first,  in  the  inactive  stage  of  the 
organ,  and  secondly,  at  periods  of  its  functional  activity,  we 
may  next  describe  its  effects  in  relation  to  those  different 
conditions. 

During  infancy. — Soon  after  birth,  in  both  sexes,  although 
most  commonly  in  the  male,  the  mammilla  frequently  becomes 
swollen  and  painful,  the  skin  around  slightly  pink,  and  there 
may  be  a  serous  fluid,  or  even  milk,  secreted,  which  oozes  from 
the  ducts.  Nurses  who  indulge  the  propensity  to  interfere  with 
the  processes  of  nature,  by  '  rubbing  away  the  milk,'  too  often 
excite  inflammation,  which  is  indicated  by  the  usual  local  and 
constitutional  signs,  and  sometimes  passes  on  to  suppuration. 
Even  eight  days  after  birth  this  rudimentary  organ  occasionally 
causes  much  pain  from  slight  inflammation  becoming  developed 
around  it,  which  cannot  be  assigned  to  manual  interference. 
And  in  a  female  infant,  three  months  old,  we  have  seen  an 
abscess  in  this  region,  the  exciting  cause  of  which  it  was  not 
possible  to  discover,  except  it  was  constitutional  delicacy.  The 
mother  of  this  infant  stated  that,  unlike  others,  there  was  not  in 
this  one  any  secretion  in  the  breasts  afte.-  birth,  and  that,  con- 
sequently, the  usual  means  '  to  rub  away  the  milk  '  were  not 
employed.  We  need  scarcely  say  that,  as  a  prophylactic  measure, 
every  cause  of  irritation  must  be  carefully  removed  from  the 
excited  organ ;  even  the  friction  of  the  dress  against  it  should 
be  prevented  in  delicate  infants.  With  a  tendency  to  inflam- 
mation, warmth  and  moisture  may  be  maintained  over  the 
affected  part  by  using  the  softest  application,  such  as  moist 
cotton-wool,  or  some  medicated  lotion  may  be  advantageously 
employed,  e.g.  liq.  plumb,  diacet.  dilutus. 

At  puberty. — Associated  with  the  development  of  the  breast 
in  the  female,  inflammation  very  rarely  occurs,  although  the 
gland  often  becomes  exceedingly  painful,  and  the  nipple  and 
areola  of  a  deeper  red.  But  after  puberty,  when  the  organ  is 
developed  but  inactive,  both  acute  and  chronic  inflammation 
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arise  ;  for  -which  it  is  often  diffieiilt  to  assign  a  cause.  Chronic 
abscess  is  certainly  more  common  than  acute.  This  disease 
occurs  in  delicate  strumoiis  girls ;  it  usually  commences  as  a 
hard,  painless,  defined  swelling,  with  sometimes  slight  un- 
easiness. In  this  stage  it  may  be  easily  mistaken  for  a  new 
growth,  until,  as  the  tumefaction  enlarges,  it  becomes  softer 
and  softer,  and  fluctuation  is  detected.  Then  it  is  supposed  to 
be  a  cyst,  as  very  little  pain  has  been  felt,  and  constitutional 
disturbance  has  not  been  excited.  At  last  the  swelling  is 
punctured  and  the  pus  escapes.  In  this  way  the  discovery  of 
the  contents  of  the  cyst  is  frequently  made,  and  all  doubt  as  to 
the  nature  of  the  complaint  is  removed.  Cases  of  this  kind 
deceive  even  the  most  experienced  surgeons.  Operators,  ac- 
knowledged to  be  the  greatest  adepts  at  diagnosis,  have  pro- 
ceeded so  far  even  as  to  commence  an  operation  for  the  removal 
of  a  new  growth  from  the  breast,  which  proved  to  be  but  a 
chronic  abscess ;  and  therefore  the  careful  surgeon  should 
always  suspect  the  existence  of  a  chronic  abscess  until  there  be 
most  unequivocal  indications  that  the  disease  is  of  another  kind. 
In  cases  of  this  class  the  disease  appears  to  depend  chiefly  upon 
Korae  constitutional  defect,  and  therefore  the  rule  as  regards 
treatment  is  to  improve  the  general  health.  It  would  be  idle  to 
enter  at  great  length  into  the  treatment  of  this  malady. 
Bearing  in  mind  the  anatomical  disposition  of  the  organ,  and 
its  relation  to  the  surrounding  structures,  it  demands  no  very 
special  mode  of  treatment.  We  may  therefore  pass  on  to  that 
kind  of  inflammation  and  abscess  so  commonly  developed  in  the 
breast  at  the  time  it  is  an  active  secreting  organ,  or  preparing 
to  become  one. 

During  pregnancy  and  lactation. — Inflammation  rarely  occurs 
whilst  the  breast  passes  throvigh  those  phases  which  render  it  a 
secreting  organ.  At  this  time  it  is  often  very  painful,  and 
there  may  be  slight  vascular  excitement ;  but  inflammation  is 
31  ot  developed  unless  some  injury  chance  to  be  inflicted  by 
sudden  violence  or  continued  compression  exerted  by  the 
clothes. 

It  is,  however,  very  common  during  lactation.  Generally  it 
happens  with  primiparse  ;  and,  in  a  majority  of  cases,  it  is 
determined  by  either  a  defective  development  of  the  nipple  or  a 
morbid  state  of  it.  It  most  frequently  arises  during  the  first 
month  after  childbirth. 

The  examination  of  149  cases  of  inflammation  ending  in 
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abscess  showed  that  in  only  17  women  the  disease  was  not 
associated  with  hictation ;  whilst  in  the  majority,  132,  it  arose 
in  those  who  were  suckling.  In  118  cases,  either  inflammation 
or  abscess  occurred  in  more  than  half  of  those  who  had  ffiven 
birth  to  a  first  or  second  child,  and  nearly  one-third  were 
primiparse.  An  inspection  of  the  nipple  showed  that  in  97 
cases  of  abscess  this  important  part  of  the  gland  was  imperfectly 
developed  in  48^  and  diseased  in  19,.  whilst  it  was  well-formed 
and  healthy  in  30.  Thus  we  find  half  the  cases  associated 
with  defective  nipple ;  and  adding  to  these  the  patients  with 
unhealthy  nipples,  we  hare  more  than  two-thirds  o-f  the  cases 
of  inflammation  and  its  results  complicated  with,  and  probably 
excited  by,  malformations  or  diseases  of  the  aggregation  of  the 
excretory  ducts  constituting  that  organ.  As  to  the  period  after 
parturition  when  inflammation  occurs,  I  found,  in  116  cases, 
that  it  commenced  during  the  first  month  after  parturition  in 
half  of  them,  viz.  58  cases,  and  in  a  large  p^-oportion  of  these 
during  the  first  week.  In  the  other  58  cases,  commencing  after 
the  first  month,  in  11  it  began  during  the  second  month,  in  8 
during  the  third,  in  22  between  the  third  and  eleventh,  and  in 
1 7  between  that  month  and  the  twenty-first.  Now,  as  very  few 
mothers  continise  to  suckle  for  so  long  a  tirme,  it  would  seem 
that  abscess  depends  very  commonly  upon  protracted  lactation, 
and  probably  the  constitutional  exhaustion  excited  thereby. 

The  above  facts  teach  the  following  lessons,  which,  if  fully  ac- 
cepted in  that  light,  may  prove  of  great  importance,  and  save 
much  misery.  They  should  induce  the  surgeon  to  anticipate  the 
probable  result  concurrent  with  the  conditions  described,  and 
they  furnish  a  substantial  basis  upon  which  to.  propose  prophy- 
lactic measures  in  order  to  avert  the  ill  consequences  arising  from 
them.  Thus  it  behoves  the  medical  attendant  upon  a  primipara. 
to  examine  carefully  the  condition  of  the  nipples ;  and  if  there 
be  any  imperfection,  to  employ  means  to  excite  their  develop- 
ment, or,  at  least,  to  prevent  the  gland-tissue  from  becoming  so 
gorged  with  milk  as  to  conduce  to  subsequent  mischief.  Occa- 
sionally diminishing  the  distension  by  removing  small  quantities 
of  milk  with  a  breast-pump  will  prevent  lactic  congestion,  the 
forerunner  of  inflammation  and  its  results.  Also,  it  often 
happens,  when  the  gland-tissue  is  much  congested,  that  the 
orifices  of  the  ducts  in  the  nipple  are  more  than  usually  inverted, 
and  that  relatively  with  a.  more  empty  state  of  the  whole  organ 
the  nipple  becomes  more  prominent.    The  opening  of  one  or 
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laore  of  the  ducts  is  sometimes  obstructed  by  an  accumulation 
of  epithelium,  which  is  indicated,  according  to  Dr.  Ratzenbeek 
of  Prague,  by  a  very  minute  white  projecting-  translucent 
vesicle.  The  milk-congestion  of  that  lobe,  the  duct  of  which  is 
thus  blocked  up,  may  be  relieved  by  the  withdrawal  of  the  cause 
producing  it. 

8emeiology  and  progress  of  inflammation. — The  earliest  devia- 
tion from  a  healthy  state  of  the  gland  is  usually  indicatedby 
more  or  less  induration,  which  involves  one  or  more  of  its  lobes. 
Slight  uneasiness  in  the  act  of  lactation,  or  during  the  movements 
of  the  arm,  ofteij  leads  to  its  discovery,  for  in  this  stage  (the 
first)  the  pain  is  not  acute.  Occasionally,  patients  state  tiiat  a 
sensation  of  chilliness,  or  a  shivering  fit,  preceded  the  discovery 
of  the  'lump,  knot,  or  coring  of  the  milk,'  as  it  is  commonly 
called.  In  this  stage,  the  secreting  portion  of  the  affected  lobe 
is  simply  congested  with  milk,  and  especially  the  more  solid 
portions  of  that  secretion.  The  skin  over  tlie  induration  is  not 
aflPected,  and  gentle  manipidation  of  the  part  is  tolerated  without 
inconvenience.  With  very  variable  rapidity,  in  different  cases, 
the  induration  increases;  more  and  more  of  the  lobes  are 
affected,  until  at  last  the  Avhole  organ  becomes  involved  in  the 
disease.  This  constitutes  lactic  congestion.  It  sometimes  takes 
place  with  but  slight  inconvenience,  caused  at  least  by  pain, 
and  without  exciting  much  constitutional  disturbance.  In 
other  cases,  the  disease  advances  rapidly ;  the  skin  becomes 
red,  swollen,  and  even  cedematous,  usually  over  the  primary 
induration ;  great  suffering  is  caused,  and  severe  constitutional 
excitement  aroused.  As  time  passes  on,  the  length  of  which 
cannot  be  fixed  with  any  uniformity,  suppuration  takes  place, 
and  the  pus  collects  either  in  the  breast,  behind  it,  or  upon  its 
cutaneous  surface. 

Hence  the  division  of  mammary  abscesses  into  three  classes  : 
superficial  or  super- mammary,  intra-glandular,  and  sub-mam- 
mary. Each  kind  is  characterised  by  a  peculiar  train  of 
svmptoms  and  very  marked  local  indications,  which  we  must 
now  describe. 

The  superficial  abscess,  bounded  by  the  cutaneous  surface  of 
the  gland  behind  and  the  integuments  in  front,  generally 
pursues  a  rapid  course,  and  is  not  attended  with  very  severe 
constitutional  disturbance.  In  very  cachectic  women,  however, 
the  action  is  not  limited ;  but  it  extends  along  the  connective 
tissue  around  the  whole  gland,  destroying  it,  and  causing 
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diffused  suppuration,  and,  in  rare  cases,  a  wide- spread  destruc- 
tion of  the  skin.  But  in  those  superficial  collections  of  pus, 
that  fluid  quickly  makes  its  way  towards  the  integuments,  by 
the  natural  process  termed  '  pointing,'  and  the  contents  of  the 
abscess  escape.  The  usual  local  and  constitutional  symptoms 
accompany  the  morbid  action,  which  it  would  be  idle  to  describe 
here.    (See  Inflammation,  vol.  i.) 

Intra-glandular  abscess,  the  result  of  inflammation  affecting 
one  or  several  of  the  component  masses  of  gland-tissue,  is 
attended  by  local  and  constitutional  symptoms  of  much  greater 
severity  than  the  variety  last  described.  The  pus  collects 
within  the  fascia  of  the  organ.  The  local  pain  is  often  agonis- 
ing ;  the  rigid  texture  of  the  gland-tissue,  yielding  slowly, 
compresses  the  inflamed  structures,  and  the  intense  throbbing, 
burning  heat,  and  heavy  weight  complained  of  produce  sufferings 
with  difficulty  mitigated-  The  integuments  slowly  participate 
in  the  morbid  action,  and  the  whole  breast  sometimes  becomes 
double  the  normal  size  before  either  redness  or  swelling  takes 
place  on  the  surface.  At  last,  however,  at  a  spot  usually  over 
the  site  of  the  primary  hardness  and  most  painful  point,  the 
integuments  yield  slightly  to  pressure,  where  there  may  be  also 
slight  redness  and  oedema.  From  this  the  superficial  inflam- 
mation extends,  and,  in  a  few  hours  afterwards,  fluctuation  of 
pus  is  felt.  The  constitutional  symptoms  are  usually  severe. 
After  the  flrst  forty-eight  hours  from  the  discovery  of  the  first 
hard  spot,  acute  pyrexia  is  frequently  developed,  and  accom- 
panied sometimes'  with  cerebral  disturbance  and  excitement. 

Sub-mammary  abscess  is  characterised  by  the  remarkable 
appearance  of  the  whole  organ.  The  breast  seems  to  rest  upon, 
or  to  be  pushed  forward  by,  something  developed  behind  it ; 
and,  when  slight  pressure  is  used  with  the  whole  hand  in  a 
direction  towards  the  thorax,  the  part  feels  as  if  it  were  resting 
upon  an  air-cushion  or  something  elastic.  This  disease  is 
generally  slow  in  its  progress  ;  the  local  pain  attending  its 
development  is  commonly  not  so  severe  as  in  that  last  described, 
the  redness  of  the  integuments  covering  the  breast  is  very  slow 
to  appear,  and  the  nipple  is  often  remarkably  free  from  all 
disturbance.  Constitutional  reaction  is  not  often  excited  until 
a  somewhat  late  period  ;  scarcely  at  all  in  some  patients, 
until  the  fascia  or  the  integuments,  or  perhaps  the  gland  itself, 
become  involved.  The  progress  of  the  pus  through  the  integu- 
ments is  slow,  and  very  often  pointing  takes  place  at  several 
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spots  around  the  periphery  of  the  gland ;  or  the  pus  makes  its 
way  between  the  lobular  masses  of  the  organ,  and  an  opening- 
forms  near  the  areola  towards  its  sterno-clavicular  border,  that 
part  of  the  gland  being  the  thinnest. 

The  treatment  of  ivjlammation  must  be  conducted  upon  general 
-■principles  ;  for  those  which  are  applicable  in  like  conditions  of 
other  tissues  of  the  body  should  be  the  guides  for  the  adminis- 
tration of  remedies  when  that  disease  affects  the  breast. 
However,  a  marked  peculiarity  of  the  organ  aflPected  arises  from 
the  fact  that  it  is  an  active  secreting  gland  in  a  majority  of 
the  cases ;  and  the  disease  is  -often  developed  soon  after  child- 
birth, and  therefore  intimately  associated  with  the  puerperal 
state.  In  these  circumstances,  then,  we  have  additional  elements 
which  require  attention. 

When  merely  a  })art  of  the  gland  is  indurated  and  painful, 
without  redness  of  the  skin,  a  careful  examination  of  the  nipple 
should  be  made  with  the  view  to  detect  any  obstruction  of  a 
duct  or  irritation  about  the  orifice  of  >one.  Should  tiie  gland 
become  much  congested,  mechanical  means  must  be  employed 
to  remove  the  milk.  Suckling  need  not  be  abandoned ;  but 
care  must  be  taken  that  the  gland  tissue  is  really  fairly  emptied 
of  its  secretion.  The  application  of  an  evaporating  lotion,  or  of 
one  containing  liquor  plumbi,  made  warm  before  using  it, 
frequently  gives  relief.  The  arm  of  the  affected  side  ought  not 
to  be  actively  used ;  and  a  bandage  should  be  adjusted  in  such 
a  manner  as  to  prevent  the  weight  of  the  breast  dragging  upon 
ttie  affected  part.  If  the  patient  lie  in  bed,  the  breast  may  be 
supported  on  her  chest,  or  a  pillow  may  be  arranged  between 
the  arm  and  affected  side,  upon  which  it  may  rest — a  method 
which,  in  some  cases,  is  more  agreeable  than  a  bandage.  Care- 
ful attention  must  be  given  to  the  condition  of  the  alimentary 
canal,  and  a  gentle  aperient  is  often  beneficial. 

As  soon  as  the  skin  becomes  red,  the  local  application  of 
warmth  and  moisture  is  indicated.  This  principle  may  be  carried 
out  in  many  ways,  the  details  of  which  it  would  be  idle  to  relate 
here.  The,  abstraction  of  blood,  by  means  of  leeches,  may  be 
useful  at  this  stage ;  they  shovild  be  made  to  bite  at  the  peri- 
phery of  the  breast,  nearest  to  the  site  of  the  inflammation,  in 
jireference  to  the  part  where  the  redness  exists.  The  quantity 
of  blood  drawn  nmst  be  regulated  by  the  state  of  the  general 
health  of  the  patient,  which  commonly  requires  supporting 
rather  than  depressing.    Nevertheless,  in  strong  healthy  young 
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mothers,  where  the  difficulty  arises  from  deformity  of  the  nipple, 
active  local  and  constitutional  measures  are  quite  justifiable,  and 
are  frequently  attended  with  great  benefit.  At  the  bedside,  the 
practitioner  has  in  fact,  first,  to  establish  clearly  the  cause  of 
the  inflammation  ;  secondly,  to  consider  carefully  the  constitu- 
tional condition  of  the  patient ;  and  the  treatment  of  the  case 
must  be  regulated  by  the  indications  afforded.  One  word  of 
caution  in  reference  to  lowering  the  reparative  powers  of  the 
patient.  We  believe  that  the  practice  is  often  carried  too  far, 
and  that  much  greater  advantage  is  gained  by  giving  support 
at  the  time  inflammation  exists,  not  alone  with  the  view  to  its 
resolution,  but  prospectively  upon  the  chance  of  suppuration 
taking  place.  Cases  of  acute  inflammation  of  the  breast  during 
lactation,  have  been  successfully  treated  by  covering  the  whole 
organ  with  collodion. 

Abscess  ;  how  it  is  to  he  opened,  when,  and  where. — The  question 
is  often  asked.  Is  it  advisable  to  open  the  abscess  artificially, 
or  leave  the  pus  to  escape  by  natural  efforts  alone  ?  Should  the 
pus  be  superficial,  the  local  action  circumscribed,  pointing- 
advancing  without  threatening  destruction  of  much  skin,  and 
the  constitutional  disturbance  trivial,  the  contents  of  the  abscess 
may  be  allowed  to  escape  by  the  processes  of  nature.  But  if 
the  skin  turns  purple  beyond  perhaps  an  inch,  and  the  cuticle 
peels  off'  for  a  wider  extent,  the  introduction  of  a  lancet  at  the 
centre  of  the  purple  spot  becomes  necessary  to  prevent  further 
extension  of  the  mischief  and  gangrene  of  a  large  area  of  the 
cutis.  The  opening  in  an  abscess  of  this  kind  should  be  free ; 
a  mere  puncture  will  not  suffice.  It  should  be  sufficiently  large 
to  allow  the  pus  to  escape  readily ;  pressure  to  hasten  its  exit 
must  be  studiously  avoided,  that  the  walls  of  the  abscess  may 
collapse  naturally  ;  and  the  breast  should  be  carefully  supported 
with  a  bandage. 

Abscess  confined  within  the  fascial  envelope  of  the  breast  and 
between  its  component  masses  should  not  be  interfered  with 
too  soon,  unless  the  constitutional  disturbance  excited  by  the 
retained  pus  in  its  efforts  to  make  its  way  to  the  surface  be 
uncommonly  severe.  When,  however,  the  skin  becomes  red 
and  oedematous,  a  spot,  softer  and  more  yielding  than  the 
surrounding  parts,  may  be  generally  detected.  Very  commonly 
this  is  discovered  over  the  site  of  the  i^rimary  hardness.  Now, 
if  the  local  pain  be  severe,  the  constitutional  disturbance  ex- 
cessive, and  the  patient  much  exhausted  by  the  tedious  progress 
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of  the  complaint,  the  introduction  of  a  bistoury  at  the  soft  spot 
before  mentioned  affords  ahnost  instantaneous  relief  by  dimin- 
ishing the  tension  of  the  inflamed,  tissues,  which  was  induced 
by  the  pressure  of  the  fluid. 

In  cases  of  sub-mammary  abscess  the  pus  makes  its  way  to 
the  surface  very  slowly ;  the  constitutional  symptoms  are  not 
generally  so  severe  as  in  the  last-described  variety ;  and  it  is  in 
most  cases  desirable  to  seek  the  spot,  from  time  to  time,  at 
Avhich  nature  is  effecting  an  opening  for  the  escape  of  the  pus. 
This  most  commonly  happens  somewhere  around  the  periphery 
of  the  gland  ;  rarely  the  pus  burrows  through  it,  in  which  case 
pointing  takes  place  over  that  part  of  the  breast  where  the 
gland-tissue  is  thinnest,  e.g.  in  the  quarter  between  the  nipple 
and  the  sterno-clavicular  articulation.  In  order  that  the  pus 
may  escape  most  freely,  an  opening  at  the  lower  border  of  the 
gland  is  considered  preferable  to  one  in  any  other  part ;  but  it 
may  be  as  well  to  state  that  in  this  kind  of  abscess  the  disease 
is  seldom  cured  after  making  one  opening  only.  These  are  the 
cases  in  which  numerous  apertures  are  often  formed ;  fistula? 
and  sinuses,  traversing  in  several  directions,  burrow  behind  the 
gland  and  between  its  compact  masses,  producing  an  amount 
of  suffering,  and  depression  of  the  system  generally,  very 
difiicult  to  obviate.  When  the  pus  points,  ordinary  rules  sufiice 
to  guide  the  surgeon  in  the  treatment  of  the  case. 

Other  metJiods  of  emptying  abscesses  are  employed  by  surgeons. 
Some  prefer  to  remove  the  pus  by  means  of  a  trocar  and  canula, 
making  at  the  same  time  a  somewhat  valvular  puncture  ;  and 
when  all  the  pus  has  flowed,  the  sac  is  washed  out  with  tepid 
water.  The  canula  is  then  removed,  and  the  whole  organ 
strapped  up  in  order  to  keep  the  walls  of  the  abscess  in  contact. 
This  method  is  reported  as  successful  in  effecting  that  which  may 
be  termed  the  primary  cure  of  abscess.  Others,  after  emptying 
chronic  abscesses,  inject  solutions  of  iodine ;  and  a  vulcanised 
india-rubber  drainage-tube,  introduced  into  the  cavity  of  the 
abscess,  is  said  to  hasten  cicatrisation.  These  methods  of 
treatment  are  not,  however,  generally  available  in  acute 
abscesses,  but  may  be  employed  in  those  of  slow  formation  and 
unconnected  with  lactation. 

Treatment  after  an  abscess  is  open. — For  a  few  days  it  may  be 
well,  in  some  cases,  to  apply  warmth  and  moisture  to  the  surface 
of  the  breast  generally  ;  but  we  have  not  found  any  advanta  ge 
to  be  gained  by  encouraging  suppuration,  as  the  long  con- 
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tinnance  of  poulticing  ustially  does.  On  the  contrary,  we  prefer 
to  cover  the  opening  lightly  with  a  small  piece  of  Avet  lint  or 
cotton-wool,  over  which  very  thin  gutta-percha  is  laid,  to 
prevent  rapid  evaporation,  immediately  after  the  flow  of  pus 
has  ceased ;  and  then  to  support  the  part  carefully  with  a 
suitable  bandage.  The  diet  of  the  patient  should  be  nourish- 
ing, not  too  stimulating,  although  there  is  no  objection,  if  the 
patient  be  low,  to  allow  some  miJd  stimulant  to  be  taken. 
Under  similar  conditions,  tonics  must  be  likewise  administered. 

Consecutive  abscesses  not  unfrequently  occur.  This  circum- 
stance usually  happens  in  those  instances  of  general  congestion 
of  the  Avhole  organ  before  described.  As  a  sequela  of  abscesses, 
sinuses  sometimes  remain  a  long  time,  being  very  difficult  to 
heal.  Stimulating  injections,  strapping  up  the  breast  with 
plaster,  and  applying  a  bandage  methodically  (p.  235),  and,  as 
a  last  resource,  cutting  them  open, — are  means  towards  effect- 
ing cicatrisation. 

Milk  fistulse  will  not  usually  heal  until  the  secretion  of  the 
gland  is  arrested. 

Chronic  induration  of  the  gland-tissue  may  affect  the  whole  of 
the  gland,  or  only  portions  of  it.  The  degree  of  hardness  thus 
produced  is  sometimes  sufficient  to  excite  the  alarm  of  the 
patient  and  the  anxiety  of  the  surgeon.  A  minute  examination 
of  the  gland-structure  thus  diseased  shows  that  those  tissues  of 
the  organ  in  which  secretion  takes  place,  that  is  to  say,  the 
caecal  terminations  of  the  ducts,  are  the  parts  principally  in- 
volved in  the  morbid  action.  During  the  inactive  condition  of 
the  breast,  when  its  tissues  are  soft  and  yielding,  although 
somewhat  firm  to  the  touch,  the  csecal  terminations  of  the 
ducts  are  scarcely  recognisable  in  the  field  of  the  microscope. 
Here  and  there,  perhaps,  a  trace  of  them  may  be  discovered  by 
small  accumulations  of  epithelium.  But  when  the  breast-tissue 
is  indurated,  the  csecal  terminations  of  the  ducts  are  gorged 
with  epithelium,  the  acini  become  perfectly  distinct,  and  a 
somewhat  excited  state  of  the  organ  seems  to  be  the  cause  of 
the  development. 

This  morbid  state  is  seen  in  breasts  of  all  shapes  and  sizes  ; 
the  large,  heavy,  pendulous  variety  is  thus  affected  as  well  as 
the  small,  atrophied,  disc-shaped  organ.  When  manipulating 
the  first  variety,  the  gland  seems  to  be  distinctly  circumscribed, 
and  it  feels  just  like  a  great  ball  under  the  integuments ;  in 
the  last,  the  fingers  may  be  insinuated  beneath  its  borders,  and 
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the  whole  mass  feels  like  a  quoit  covered  with  skin.  When  a 
single  mass  of  gland-tissue  is  aifected,  oi-  perhaps  two  or  three 
neighbouring  masses  together,  or  in  different  parts  of  the  same 
organ,  the  indurations  resemble  tumours  formed  by  a  new 
growth,  and  they  are  frequently  mistaken  for  adenoceles  or 
cancer.  The  induration  is  most  distinctly  felt  when  it  is 
pressed  between  the  finger  and  thumb,  or  the  breast  is  grasped 
from  side  to  side  and  raised  from  the  pectoral  muscle.  When 
pressed  flatly  against  the  chest,  it  is  imperceptible  as  a  hard 
mass.  In  most  cases  complaint  is  made  of  severe  pain,  and  in 
some  nervous  fexcita.ble  women  the  suffering  occasioned  is 
described  as  agonising.  The  slightest  touch  is  scarcely  endu- 
rable, and  any  pressure  upon  the  induration  produces  an  imme- 
diate outcry  of  distress,  of  which  the  countenance  of  the  patient 
is  also  an  index.  The  cheeks  are  often  suffused  with  a  bright- 
red  blush  as  well  as  the  throat  and  neck,  although  occasionally 
the  effect  of  the  sudden  pain  is  to  produce  the  very  opposite 
result,  when  the  cheeks  become  pallid,  the  pulse  small,  and  a 
sensation  of  faintness,  nausea,  and  even  syncope  may  occur. 
But  the  pain  is  not  confined  to  the  affected  breast.  Patients 
complain  of  iis  wide-spread  distribution,  and  some  state  that  it 
shoots  up  the  neck,  others  behind  to  the  back  and  especially 
the  blade-bone,  and  often  down  the  arm.  The  surgeon  too 
will  discover  that  the  slightest  pressure  over  the  intercostal 
foramina,  whence  the  mammary  gland  nerves  escape  from  the 
chest,  either  the  middle  or  anterior  branches,  induces  acute 
pain,  and  that  sometimes  even  a  single  branch  is  alone  affected, 
whilst  all  the  rest  are  not.  And  it  may  be  observed  that  the 
filaments  of  the  painful  branch  are  distributed  to  the  indurated 
part  of  the  breast.  The  pain  is  commonly  paroxysmal,  lasting 
various  periods  of  time,  and  recurring  without  any  assignable 
cause.  It  will  sometimes  even  cease  to  be  felt  in  the  breast 
first  affected  and  pass  to  the  other ;  again  change ;  and  thus 
alternate  from  side  to  side.  There  is  not  a  trace  of  inflamma- 
tion in  the  integuments.  The  breasts  of  unmarried  women 
between  twenty-five  and  forty  years  of  age  are  most  commonly 
affected;  and  of  the  married,  sterile  women  are  much  more 
subject  to  this  affection  than  prolific.  General  functional 
disturbance  of  the  generative  organs  usually  accomjianies  this 
state  of  the  breast,  sometimes  indeed  precedes  it.  The  oppo- 
site derangements — amenorrhoea,  menorrhagia,  dysmenorrhoea, 
and  commonly  profuse  leucorrhoea — are  the  manifestations. 
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The  genera]  health  is  also  much  disturbed,  the  rest  broken,  and 
the  nervous  system  highly  excited. 

The  diagnostication  is  aided  by  the  history  of  the  case  ;  i.e. 
by  the  age  of  the  patient,  her  social  condition,  constitutional 
health,  and  functional  derangement  of  the  generative  organs. 
Manipulation,  methodically  employed,  also  assists  materially. 
If  the  nervous  filaments  be  sought  for  and  pressed  upon,  the 
pain  induced  is  almost  pathognomonic  of  the  disease.  When 
the  hand  is  passed  gently  over  tlie  gland,  nothing  indicating 
the  existence  of  a  new  growth  is  felt,  which  always  happens 
when  one  exists  ;  the  induration  is  very  distinct  if  compressed 
between  the  fingers  and  thumb,  but  imperceptible  with  the 
hand  flatly  placed  upon  the  part. 

The  constitutional  treatment  consists  in  the  employment  of 
every  measure  calculated  to  improve  the  bodily  health :  thus, 
mild  aperients,  alteratives,  various  kinds  of  tonics,  the  mineral 
acids,  iron,  quinine,  and  in  some  cases  sedatives,  exert  a  very 
beneficial  influence.  As  a  topical  application,  the  liquor  plumbi 
diacetatis  dil.^  an  evaporating  lotion,  or  even  one  slightly 
stimulating,  may  be  employed.  When  the  pain  has  not  been 
severe,  we  have  known  instances  in  which  the  induration  was 
dispelled  after  strapping  the  whole  organ  with  plaster,  having 
first  covered  it  with  ceratum  hydrargyri  comp.,  or  strapping 
with  emplastrum  belladonnse  alone.  All  direct  local  pressure 
should  be  carefully  removed ;  and  if  the  breast  be  pendulous, 
it  should  not  be  allowed  to  hang'  loosely  without  some  support. 

Effusions  of  blood  caused  hy  contusions. — Injuries  of  this  kind 
produce  swellings  of  greater  or  less  magnitude  in  the  breast.  If 
the  blood  be  extravasated  within  the  fascia  of  the  gland,  the 
skin  does  not  always  show  ecchymosis.  But  the  history  of  the 
case  will  generally  aid  in  the  correct  diagnosti-cation  of  the 
disease. 

Of  course  such  a  swelling  may  show  itself  at  any  age  after 
the  development  of  the  organ,  and  in  whatever  state  it  maybe  ; 
therefore  some  difficulty  may  not  improbably  arise  in  dis- 
tinguishing between  a  tmnour  formed  by  extravasated  amilk  and 
one  by  blood,  but  g-alactocele  is  not  often  associated  with 
violence  well  known  to  have  been  inflicted,  whereas  the  blood- 
swelling  always  is.  The  first  is  painless  usually;  the  last  is 
accompanied  with  considerable  pain.  Inflammation  and  suj^pu- 
ratioii  take  place  in  theie  blood  tumours  rarely ;  they  generally 
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diminish  slowly,  and  at  last  disperse.  A  slightly  stimulating 
lotion  applied  to  the  part  hastens  absorption  of  the  blood. 

Ecchymoses  occasionally  appear  in  the  integuments  over  the 
breast  in  association  with  amenorrhcea ;  and  discharges  from 
the  nipple  of  a  blood  colour  escape,  under  similar  circumstances, 
which  must  be  carefully  kept  distinct  from  those  which  occa- 
sionally accompany  carcinoma  of  the  gland. 

Hypercesthesia. — Under  the  term  more  commonly  in  use,  '  irri- 
table mamma,'  is  understood  an  exalted  state  of  sensation  in 
the  skin  covering  the  breast,  as  well  as  of  the  gland  itself. 

The  suffering  which  patients  undergo  is  sometimes  most 
intense.  The  very  thought  of  a  person  touching  the  part  adds  to 
the  torture,  and  even  the  gentle  contact  of  the  dress  can 
be  scarcely  tolerated.  The  aflFected  breast  is  usiially  larger 
than  when  in  a  healthy  state  ;  it  is  firm,  conical,  projecting  ; 
the  skin  is  generally  red,  from  its  blood-vessels  being  congested  ; 
the  nipple  is  prominent  and  appears  swollen.  This  state  of  the 
breast  is  very  variable  from  day  to  day,  the  pain  beijag  some- 
times confined  to  one  gland  only,  at  other  times  occurring  in 
both,  and  occasionally  alternating  between  one  and  the  other.  It 
will  also  suddenly  cease,,  and  return  again  as  unexpectedly  and 
without  any  assignable  cause.  Nor  is  the  pain  confined  to  the 
breast ;  it  extends  to  the  spine,  neck,  shoulders,  arms,  and  hips. 
Young  girls  are  more  frequently  thus  afflicted  than  females 
above  the  age  of  twenty-five.  Generally  this  affection  is 
associated  with  an  utterly  disordered  state  of  every  function,  a 
nervous  excitable  temperament,  and  especially  derangement  of 
the  catamenial  discharge,  dysmenorrhreal,  amenorrhoeal,  or  the 
contrary.  This  condition  is  doubtless  excited  by  sympathy 
with  the  pelvic  generative  organs,  and  may  probably  be  excited 
by  indulgence  in  depraved  habits.  Its  treatment  consists  in 
enforcing  strictly  hygienic  measures — all  the  excretions  must  be 
restored  to  a  normal  state,  from  which  they  generally  widely 
depart — and  the  application  of  some  soothing  lotion  at  the 
moment  of  the  more  acute  paroxysms  of  pain. 


Functional  Disorders. 

Abnormal  secretion  of  milk. — This  anomaly  relates  to  the  age 
of  the  woman,  and  to  a  condition  uuassociated  with  pi^egnancy. 
Cases  are  recorded  in  which  the  breasts  of  old  women  have 
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secreted  milk  others  in  which  the  secretion  was  formed  at  a 
very  early  agef  (eight  years)  ;  and  of  some  women,  reputed 
virgins,  whose  breasts  secreted  a  troublesome  amount  of  milk.j 

Agalactia,  or  want  of  lactic  secretion,  depends  upon  an  or- 
ganic imperfection  of  the  gland,  as  already  stated  (p.  218),  and 
occasionally  upon  constitutional  causes.  This  secretion  may 
be  excited  by  the  application  of  the  leaves  of  the  castor-oil 
plant  to  the  breast, §  as  well  as  by  warmth  and  moisture,  and 
the  stimulus  of  the  act  of  suckling. 

Galactorrlioea. — This  term  expresses  an  excessive  secretion 
of  milk,  which  is  constantly  flowing  away;  as  well  as  the  con- 
tinuance of  the  secretion  after  weaning,  either  at  the  conclusion 
of  a  proper  peiiod  or  as  the  result  of  a  sudden  removal  of  the 
suckling. 

These  conditions  usually  affect  delicate  females,  and  are 
associated  with  some  derangement  of  the  catamenial  function. 
Measui-es  to  improve  the  general  health  must  be  enforced,  and 
such  medicines  as  give  tone  and  power  to  the  system  should  be 
administered.  An  application  of  the  extract  of  belladonna  over 
the  breast,  or  even  strapping  it  with  adhesive  plaster,  will  in 
some  cases  be  useful.  We  have  seen  the  preparations  of  iodine 
and  of  iron,  given  separately  or  in  combination,  exert  a  beneficial 
effect  in  these  cases.  Dr.  Laycock  recommends  hemlock,  used 
as  a  poultice,  and  given  internally  with  opium  in  pills. 

Congestion  with  milk. — The  gland  sometimes  becomes  ex- 
cessively congested  with  its  own  secretion.  This  seems  to 
depend  on  the  more  solid  constituents  of  the  milk  being  formed 
without  the  serous.  For  the  more  fluid  portion  aj)pears  to  be 
an  important  agent,  not  only  in  diluting  the  nutritious  element, 
but  in  favouring  its  ready  escape. 


*  Abridgment  of  Phil.  Trans,  vol.  iii.  p.  80 ;  Diemerbrock,  Anat.  corp. 
Human. ;  Eiberi,  RaecoUa  delle  Opere  Minori,  2  vols.  8vo,  Turin,  1851 ;  Living- 
stone, Missionary  Travels,  8,-c.,  in  South  Africa,  p.  126. 

t  Baudelocque,  Art  (T Accouchement,  torn.  i.  p.  188. 

X  Ribeii,  op.  cit.  ;  Heister,  Ohs.  cclxxiii.  p.  325 ;  John  Dix,  in  Med.  Times 
and  Gaz.  p.  89,  Jan.  1350;  Braitliwaite,  lietrospect,  vol.  xviii.  p.  376;  Cases  in 
Jjondon  Journal  of  Medicine,  vol.  i.  p.  85. 

§  The  Lancet,  Sept.  1850;  Edinh.  Monthly  Journ.  of  Med.  Science,  Oct. 
1850;  London  Journ.  of  Med.  vol.  ii.  p.  951. 
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It  is  probable  that  the  sensation  experienced  soon  after  the 
infant  is  placed  to  the  breast,  called  '  the  draught,'  is  produced, 
by  more  blood  being  distributed  to  the  gland,  and  a  rapid  de- 
velopment of  serum  taking  place.  In  cases  of  the  kind  under 
consideration  the  breast  assumes  enormous  proportions.  It 
becomes  of  stony  hardness.  The  skin  is  str-etched,  not  much 
changed  in  colour  at  first ;  the  nipple  seems  to  be  drawn  in, 
but  is  rather  imbedded  in  the  skin,  which  is  raised  up  around 
it,  and  flattened ;  the  local  pain  is  not  severe ;  and  although 
the  mind  is  much  disturbed  by  apprehensions  regarding  the 
nature  of  the  disease  and  its  ultimate  results,  the  constitutional 
effects  are  not  nearly  so  severe  as,  a  jniori,  might  be  expected. 
The  progress  of  the  disease  is  excessively  slow.  Generally  it 
terminates  in  inflammation  and  abscess.  We  may  here  observe 
that  the  morbid  affection  is  usually  confined  to  one  breast,  and 
that  the  function  of  the  other  one  is  performed  in  the  most 
healthy  manner.  Also,  that  we  have  seen  cases  in  which  the 
gland,  after  regaining  a  healthy  condition,  was  competent  to 
the  performance  of  its  function  at  a  subsequent  parturition. 
The  disease  for  which  this  one  is  most  likely  to  be  mistaken  is 
carcinoma.  But  that  disease  is  so  excessively  rarely  developed 
during  suckling,  that  the  bare  suspicion  of  it  may  be  at  once 
banished ;  especially  if  undoubted  evidence  can  be  obtained 
that  there  was  no  tumour  in  the  breast  before  the  birth  of  the 
child.  The  plain  fact  that  the  morbid  state  of  the  gland  is 
immediately  associated  with  the  activity  of  the  oi-gan  is,  when 
accepted  as  negative  evidence,  almost  pathognomonic  of  the 
nature  of  the  diseased  action.  The  treatment  consists  in 
strapping  the  whole  breast  with  adhesive  plaster,  in  the  appli- 
cation of  an  ointment  of  iodide  of  potassium,  iodide  of  lead,  or 
the  tincture  of  iodine,  and  in  improving  the  general  health. 

Special  Diseases.    Division  II. 
New  Growths,  forming  Tumours,  the  Elements  of  which  more  or 

LESS  RESEMBLE  THOSE  COMPOSING  THE  GlAND. 

Adenoma. — This  term  is  employed  to  indicate  a  kind  of 
new  growth,  the  tissues  of  which  closely  resemble  those  of  the 
breast-gland  itself.  It  is  synonymous  with  the  following  desig- 
nations :  'Chronic  mammary  tumour,'  Sir  A.  Cooper;  'Pan- 
creatic sarcoma/  Abernethy;  '  Tumeur  adenoide,'  Yelpeau ; 
*  Corps  fibreux,'  Cruveilhier  ;  '  Hypertrophie  partielle,'  Lebert ; 
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'  Mammaiy  glandular  tumour,'  Paget ;  '  Hydatid  disease  of  the 
breast,'  Sir  A.  Cooper ;  '  Carcinoma  hydatides,'  Sir  C.  Bell ; 
'  Sero-cystic  sarcoma,'  Sir  B.  Brodie  ;  '  Cysto-sarcoma,'  Miiller  ; 
'  Tuberous  cystic  tumour,'  Csesar  Hawkins  ;  '  Proliferous  cysts,' 
Paget.  Such  a  variety  of  names  is  sufficient  to  indicate  the 
extreme  diversity  of  outward  form  seen  in  these  growths. 
Following  their  structural  arrangements,  we  may  make  such  a 
natural  division  of  them  as  to  include  in  three  principal  groups 
all  the  varieties  met  with  in  practice. 

The  accompanying  woodcut  demonstrates  the  relation  of 
such  growths  with  the  mammary  gland. 

Fig.  330. 


Adenoma  of  mammary  gland  ;  the  breast  and  the  new  growth  dissected  to  sliow  their 
relations  to  one  another.  Eemoved  from  a  single  woman,  »t.  26.  Six  years' 
growth.  Guy's  Hospital  Museum,  2292*.  a.  Site  of  nipple,  h.  Breast  gland,  c. 
Suspensory  bands  between  skin  and  growth,  d.  Sew  growth  surrounded  by  its 
fibrous  envelope,    e.  Several  small  cysts  with  mucous  contents. 

In  the  first  group  the  growths  are  compact,  dense,  firm,  fibrous, 
lobulated,  and  invested  by  their  own  fibrous  capsule.  The 
varieties  in  this  group  consist  of  new  growths,  in  which  the 
observer  may  detect  ducts,  sinuses,  and  even  the  secretion 
peculiar  to  this  gland ;  of  others,  very  succulent,  in  which 
ducts  are  traceable  in  progress  of  development ;  and  of  those 
not  succulent,  very  fibrotis,  crisp,  dense,  minutely  lobulated  and 
possessing  the  cseeal  terminations  of  the  ducts  only.  The 
surface  of  a  section  of  the  tumours  in  this  group  shows  a  very 
variable  arrangement  of  the  elementary  structures.  In  some  it 
is  quite  smooth,  divided  into  larger  or  smaller  lobes,  and  com- 
pactly united  together  by  connective  tissue ;  in  others  it  is 
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broken  up  by  fissures  running  in  all  directions  and  without  any 
definite  order ;  whilst  in  others,  the  surface  is  as  irregular  as  it 
is  possible  to  conceiv^e,  and  appears  as  if  the  minute  lobules 
would  drop  oS  from  the  general  mass. 

In  the  second  group  are  cystoid*  formations  ha,ving  growths 
Avithin  them  which  appear  to  spring  from  their  walls,  are  float- 
ing and  pedunculated,  or  sessile,  and  have  very  little  connective 
tissue  between  thesm.  These  intra-capsular  growths  are  often 
bathed  in  fluid.  Variety  appears  in  this  group  by  the  tumours 
being  composed  of  large  lobed,  pedunculated  masses,  not  con- 
nected together,  although  each  lobe  consists  of  lobules  contain- 
ing acini  and  the  csecal  terminations  of  the  ducts,  together 
with  connective  tissue.  In  other  specimens  the  small  lobulated 
inasses  are  attached  to  membranous  septa  from  which  they  are 
pendent ;  and  in  others  sessile  masses  are  dispersed  upon  the 
wall  of  a  large  membranous  capsule  which  contains  the  charac- 
teristic serum.  This  fluid  is  usually  of  a  pale  yellow  tint, 
tenacious,  adheres  to  the  fingers,  and  draws  out  in  threads. 
Any  deviation  from  this  colour  is  due  to  the  admixture  of 
colouring  matter  from  the  blood. 

In  the  third  group  we  arrange  those  cystoid  formations  re- 
ferable to  the  dilatation  of  the  ducts  or  sinuses,  and  connected 
with  them,  which  contain  growths  apparently  springing  from 
their  walls  and  composed  of  tissues  resembling  those  of  the  gland. 
Sir  B.  Brodie  first  described  them,  and  they  are  very  rare 
{Lectures  on  Pathologtj  and  Surgery,  Lect.  vii.).  A  drawing  of  a 
Very  remarkable  specimen  of  this  disease  is  published  by  Dr.  H. 
Meckel  in  the  Illustrirte  Med.  Zeitung,  1852,  b.  i.  It  is  the 
finest  one  delineated. 

Adenoceles  usually  commence  as  a  hard  nodule  upon  the 
cutaneous  surface  of  the  breast,  in  its  substance,  at  its  border, 

*  These  so-called  cysts  resemble  much  rather  the  arrangement  of  the 
capsuliiv  lig.imeuts  of  joints  attached  around  the  articular  ends  of  the  long 
bones  than  genuine  cysts.  It  would  be  much  more  easy  to  comprehend  the 
nature  of  both  true  cysts  and  of  these  envelopes  of  the  new  growths,  if  the 
word  '  cyst '  was  exclusively  restricted  to  a  circumscribed  cell  or  cavity  bounded 
on  all  sides  by  a  continuous  membrane.  In  these  adenoid  growths,  for  the 
most  part,  it  is  the  envelope  or  capsule  of  the  new  growth  detached  from  its 
surface  by  the  accumulation  of  fluid  simply,  which  constitutes  the  so-called 
cyst.  As  this  fluid  is  either  absorbed  or  not  secreted,  the  growtli  seems  to 
encroach  upon,  or  fill  up  and  obliterate  the  cyst;  but  without  tlie  growth  in- 
creasing, if  the  fluid  disappears,  the  capsule  becomes  compressed  upon  the 
surface  of  the  new  growth,  and  is  more  or  less  adherent  to  it. 
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or  behind  it.  In  some  instances  their  mobility  and  isolation 
from  the  organ  are  aids  towards  diagnostication  ;  but  when  they 
are  imbedded  in  the  gland,  or  developed  behind  it,  these  features 
are  not  recognisable.  When  the  new  growth  has  reached  a 
considerable  size,  the  true  breast  is  frequently  atrophied. 
Earely  both  the  right  and  left  breast  have  tumours  developed 
in  them,  and  it  is  uncommon  to  meet  with  two  or  more  in  the 
same  organ.  'We  have  been  unable  to  prove  that  one  breast  is 
more  liable  to  this  affection  than  the  other.  A  patient  was, 
however,  under  my  observation,  in  whose  breasts  numerous 
tumours  were  developed,  varying  in  size  from  half  an  inch  in 


Fig.  331. 


The  woodcut  represents  a  fine  example  of  the  combination  of  the  solid  and  cystiform 
growths  developed  in  the  breast  of  a  middle-aged  woman.  The  whole  tumour 
was  very  large,  and  was  removed  by  the  late  Mr.  Aston  Key.  The  wasted 
mammary  gland  overlies  the  growth  on  its  left,  and  the  nipple  and  ducts  are 
indicated  by  the  letters  a,  b.  At  the  right  of  the  tumour  the  integuments  had 
ulcerated,  and  the  letter  c  points  to  the  growth  projecting  slightly  through  the 
hole  in  them.  The  drawing  and  preparation  are  in  the  museum  at  Guy's 
Hospital— No.  402"  ;  2294. 

diameter  to  two  or  three  inches.  The  rapidity  of  their  growth 
varies  greatly  in  different  patients.  Those  possessing  a  cystoid 
character  increase  more  rapidly,  as  a  riile,  than  the  dense,  com- 
pact, fibrous  structures.  In  several  museums  enormous  masses 
of  all  kinds  are  preserved,  which  weigh  many  pounds.  The 
integuments  usually  accommodate  themselves  to  the  stretching 
VOL.  v.  s 
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to  which  they  are  subjected  without  ulceration  taking  place, 
although  in  some  few  instances  we  have  seen  them  become 
gradually  thinner  and  thinner  over  a  single  cyst,  and  ulcerate. 
This  allows  the  escape  of  the  serum,  after  which  a  hole  continues 
in  the  skin,  the  features  of  which  are  distinctive  of  the  disease 
beneath.  The  edges  of  the  ulcer  are  thin  and  lie  flat  upon  the 
intra-capsular  growths,  neither  inverted  nor  everted ;  they  are 
not  even  adherent  to  it,  but  can  be  raised  from  it  with  facility. 
In  one  instance,  and  where  the  tumour  was  not  large,  the  in- 
teguments sloughed,  after  which  the  whole  mass  projected 
through  the  opening  in  the  skin  and  formed  a  red  fungating 
growth,  which  assumed  the  aspect  of  cancer.  As  a  rule,  the 
more  dense  and  fibrous  kinds  grow  slowly.  I  lately  removed 
one  of  twenty-five  years'  growth  which  was  only  about  four 
inches  in  diameter.  When  in  the  gland  of  a  young  girl,  their 
rate  of  progress  seems  commonly  to  be  from  about  half  an  inch 
to  one  inch  in  twelve  months.  Such,  at  least,  is  the  nearest 
estimation  I  can  form,  after  watching  them  in  patients  who 
would  not  submit  to  their  removal.  Having  attained  a  moderate 
size,  their  growth  sometimes  ceases.  Those  tumours  associated 
with  cysts  always  grow  the  fastest.  One  notable  exception  to 
this  we  have  observed.  It  occurred  in  a  maiden  of  twenty-three 
years  old,  from  whom  Mr.  Nathaniel  Ward  removed  a  tumour 
of  two  pounds  weight,  which  had  grown  in  about  eight  weeks, 
according  to  the  statement  of  the  patient.  It  was  chiefly  com- 
posed of  succulent  fibre-tissue  and  the  epithelium  of  the  mam- 
mary gland-ducts  and  cseci. 

Sudden  and  rapid  increase  in  size  occasionally  happens  in 
these  cases,  accompanied  with  more  or  less  redness  and  vascular 
congestion  of  the  cutaneous  covering.  This  change  is  due  to 
two  causes  operating  upon  the  tissues  of  the  new  growth.  One 
is  inflammation,  passing  on  to  destruction  or  necrosis  of  its 
central  portions  ;  the  other  depends  upon  intra-capsular  hsemor- 
rhage.  A  case  of  this  kind  is  reported  by  Mr.  Bryant.*  In 
another  case,t  under  the  care  of  Mr.  Kellock  and  the  writer,  a 
sudden  enlargement  of  the  tumour  was  observed  a  few  days  before 
parturition.  The  growth  was  of  several  years'  development ;  and 
when  removed  a  large  cyst  was  found  in  it  containing  a  mix- 
tm-e  of  milk  and  serum. 

Growths  of  the  firm,  fibrous  kind  are  frequently  developed 
behind  the  true  gland,  which  is  atrophied.    The  accompanying 


Trans.  Path.  Soc.  vol.  xii.  p.  222. 


t  Ibid.  vol.  ix.  p.  386. 
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woodcut  displays  the  arrangement  of  the  tumour  thus  disposed. 
It  was  formed  behind  the  wasted  breast  of  a  single  woman, 
forty-three  years  old,  and  had  been  observed  about  three  months. 
The  removal  of  this  tumour  was  effected  fifteen  years  since,  and 
the  patient  is  at  this  time  quite  well. 

These  tumours  are  developed  at  any  age,  about  puberty  or 
subsequently.  Sometimes  they  form  simultaneously  with  the 
development  of  the  gland,  rarely  with  the  changes  taking  place 
during  pregnancy,  but  most"  frequently  at  the  stage  of  passive 
maturity  of  the  breast.  Thus,  of  any  large  number  of  cases,  the 
third  decade  of  life,  which  includes  the  ages  between  twenty  and 

Fig.  332. 


A  section  of  the  tumour  is  represented,  enclosed  in  a  well-marked  envelope.  Overlying 
it,  and  also  on  its  left  side,  is  the  atrophied  breast,  and  at  the  top  the  nipple  is 
seen,  with  two  bristles  projecting  from  the  mouths  of  the  duets.  A  coloured 
drawing  and  the  preparation  are  now  in  the  museum  at  Guy's  Hospital.  Drawing 
404* :  preparation  2299'". 

thirty  years,  offers  the  majority  of  examples.  But  care  must  be 
taken  to  note  the  age  of  each  individual  at  which  the  tumour  was 
first  observed,  and  not  that  at  the  moment  of  examination.  The 
writer  found  the  proportions  to  be  as  follows,  in  125  cases,  from 
birth  to  fifty  years  old.  During  the  first  ten  years  there  was  not  a 
case  ;  from  ten  years  to  thirty,  90  cases  ;  from  thirty  to  fifty,  35. 
In  a  very  large  majority  of  the  cases,  the  women  were  single 
when  the  tumour  was  first  noticed  ;  and  when  married  women 
were  the  sufferers,  the  majority  had  been  prolific.   The  patients 
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were  genei'ally  remarkably  teal  thy.  Very  little  inconvenience  is 
caused  by  the  gro-\\-th  in  its  early  stage  ;  indeed,  very  often  the 
patient  is  only  made  aware  of  its  existence  by  accidentally 
touching  it.  In  a  very  few  cases  the  discovery  of  the  '  lump  ' 
was  preceded  by  a  contusion.  Just  before  the  catamenial  period 
a  little  pain  may  be  felt ;  but  that,  perhaps,  does  not  exceed  the 
lasual  irritability  of  the  organ  prior  to  its  recurrence.  Even 
when  of  great  magnitude  and  their  bulk  intolerable,  the  free- 
dom from  pain  is  remarkable.  It  is  right,  however,  to  state  that 
in  a  few  cases  we  have  known  the  patient  to  complain  of  severe 
pain ;  and  that,  in  one  instance,  with  this  accompaniment,  a 
filament  of  a  nerve  was  traced  into  the  new  growth.  The  general 
health  of  the  sufferer  is  nnatfected  in  the  first  instance  ;  but  at 
last  the  bulk  of  the  growth,  and  the  mental  anguish  induced 
by  anticipation  of  its  results  or  necessity  for  an  operation,  prey 
upon  the  constitutional  vigour  of  the  patient,  and  it  becomes 
imi^aired,  whilst,  at  the  same  time,  the  facial  aspect  is  indica- 
tive of  depression  and  anxiety. 

Of  recurrence  and  alternation  of  these  growths  after  removal. — 
The  growths  classed  together  in  the  first  group  very  rarely 
re-appear  after  excision.  We  have  never  seen  a  recurrence  in  a 
patient  in  whom  the  tumour  was  developed  before  thirty  years 
of  age.  But  in  older  women,  and  especially  when  the  tumour 
resembles  those  constituting  the  second  group,  recurrence  is  not 
infrequent,  particularly  if  the  entire  mammary  gland  has  not 
been  carefully  removed  with  the  tumour.  The  truth  is,  that 
the  more  closely  the  tissues  of  these  growths  resemble  the 
elements  of  the  fibro-plastic  formations,  the  greater  Avill  be  the 
probability  of  their  re-appearance  locally,  and,  we  may  also  add, 
in  one  or  other  of  the  internal  organs.  An  interesting  feature 
of  those  cases  in  which  the  mammar}- growth  has  been  repeated, 
consists  in  the  varieties  of  the  first  and  second  groups  alternat- 
ing with  each  other.  For  example,  the  first  growth  may  be 
solid,  firm,  fibrous,  and  its  section  resembling  the  cut  surface  of 
the  mammary  gland  ;  but  the  second  tumour  shall  have  the 
cystoid  formation  ;  whilst  a  third  may  assume  all  the  character- 
istics of  the  first.  And  often,  in  different  portions  of  the 
same  tumour,  these  growths  are  found  associated  together, 
invested  by  a  common  envelope.  Do  we  not  in  these  loosely 
constructed  growths  recognise  the  propriety  of  applying  the 
term  '  capsule '  to  the  fibrous  membrane  surrounding  the 
adenoid  growth,  rather  than  adhering  to  the  word  '  cyst,'  which 
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carries  one  away  from  the  relations  really  subsisting-  between 
the  capsule  and  the  new  growth  within  it?  * 

Diagnosis. — The  age  of  the  patient  and  her  healthy  aspect ; 
the  shape  of  the  breast,  the  locality  of  the  growth,  in  many 
instances,  its  firmness,  mobility,  and  freedom  from  pain,  ex- 
cept perhaps  after  pressure, — are  the  chief  points  from  which' 
aid  is  derived  in  correctly  diagnosticating  the  fibrous  compact 
Tarieties  of  adenocele,  developed  in  the  breast  of  maidens  before 
thirty  years  of  age.  After  this  period,  the  cystoid  varieties 
most  commonly  prevail.  These  tumours  are  characterised  by 
their  nodulated  and  lobulated  surface,  in  which  irregularity  of 
course  the  integuments  participate,  so  that  the  uniform  round- 
ness of  the  surface  of  the  breast  is  marred.  The  elevations  and 
depressions  correspond  with  the  collections  of  fluid  and  masses 
of  solid  new  growth.  Often  when  the  finger  is  pressed  over  the 
most  prominent,  the  fluid  can  be  displaced,  and  the  indented 
surface  of  the  intra-capsular  growth  detected  by  sight  as  well 
as  by  touch,  A  combination  of  these  capsules  with  their  solid 
contents,  in  larger  or  smaller  masses,  together  with  perfectly 
solid  growths,  can  be  diagnosticated  by  manipulation.  In  some 
cases  the  bold  relief  of  the  tumou^r  upon  the  thorax,  and  its 
striking  projection  against  the  integuments,  as  if  it  were  ready 
to  burst  through  them,  is  highly  characteinstic,  especially  in 
marking  the  important  distinction  between  an  independent  new 
growth  developed  in  the  organ  and  those  new  formations  which, 
infiltrating  the  tissues  of  the  gland,  do  not  essentially  interfere 
with  its  normal  outline. 

The  prognosis  of  this  tumour  is  for  th"^  most  part  favourable. 
When  the  growth  belongs  to  the  first  group,  it  is  always  so. 
But  when  the  fibro-plastic  elementary  tissues  appear,  the  sur- 
geon must  bear  in  mind  the  statements  before  made,  and 
pronounce  with  caution. 

The  treatment  consists  in  removing  the  tumour  by  excision. 
We  have  never  seen  the  slightest  advantage  gained  by  local 
applications,  nor  are  we  disposed  to  admit  that  a  genuine  new 
growth  of  the  nature  before  described  is  ever  absorbed.  Iso- 
lated and  circumscribed  lobules  of  the  true  gland,  which  from 
their  hardness  and  mobility  closely  resemble  these  new  growths, 
certainly  disappear  when  the  healthy  condition  of  the  gland  is 

*  Brevity  being  compulsory,  the  reader  is  referred  to  a  paper  on  adenocele. in 
Guy's  Hospital  Heports,  1855,  in  -whicli  a  large  number  of  cases  is  reported  by 
the  writer. 
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restored ;  but  is  a  genuine  new  growth  ever  absorbed  ?  We 
believe  not. 

On  small  tumours  the  operation  is  very  simple.  The  integu- 
ments should  be  stretched  over  the  growth  tightly,  and  the 
point  of  the  scalpel  inserted  sufficiently  deep  to  penetrate  its 
anterior  surface  to  the  depth  of  about  a  quarter  of  an  inch. 
The  capsule  is  thus  cut  by  drawing  the  edge  of  the  scaljjel 
through  it.  Its  handle  is  next  made  use  of  to  detach  the  con- 
nections between  the  capsule  and  the  growth,  and  where  the 
fibrous  tissue  enters  between  its  component  lobes  the  blade  is 
iTsed.  After  this  manner  it  is  easily  enucleated,  without  cut- 
ting the  breast-gland  itself.  When  the  adenocele  is  covered  an- 
teriorly by  the  gland-tissue,  the  operator  must  make  an  incision 
through  that  structure,  and  open  the  capsule  as  before  described. 
The  edges  of  the  wound  are  to  be  kept  in  close  apposition  with 
plaster.  This  proceeding  should  be  adopted  in  the  majority  of 
patients  under  thirty  years  of  age.  As  a  rule,  however  large 
the  growth,  the  gland  should  be  sought  out  and  preserved,  if 
practicable,  in  young  child-bearing  women.*  After  thirty-five, 
unless  in  exceptional  cases,  we  deem  it  preferable  to  remove  the 
entire  breast  with  the  growth. 

Dud-cysts. — Perfectly  closed  cysts,  and  others  so  called,  but 
having  an  opening  communicating  with  a  duct,  which  in  some 
instances  is  so  large  that  the  swelling  assumes  rather  the  cha- 
racter of  a  dilatation  or  bulsrinof  of  the  walls  of  the  tube,  are 
frequently  met  with  in  the  breast.  Their  contents  more  or 
less  closely  resemble  the  mucoid  secretion  found  in  dilated  ducts. 
Hence  their  assumed  origin  and  the  term  by  which  they  are 
designated,  duct-cysts,  retention-cysts;  or,  from  the  nature  of 
their  contents,  mucoiis  cysts. 

The  wall  of  the  cyst  is  usually  thin,  firmly  united  to  the  sur- 
rounding parts,  and  consists  of  fibre-tissue.  Its  interior  is 
smooth,  and  covered  with  squamous  epithelium.  The  contents 
are  either  a  thick  tenacious  mucus  of  a  dull  green,  yellowish,  or 
brownish  tint,  and  slimy,  greasy  consistence,  which  renders 
water  turbid,  but  does  not  readily  mix  with  it ;  or,  if  the  cyst  be 

*  The  reader  is  referred  to  Mr.  Stanley's  case,  preparation  No.  208,  in  the 
Pathological  Museum  at  the  Royal  College  of  Surgeons  ;  the  report  of  the  case 
ill  Guy's  Hospital  Reports,  1841,  p.  203  ;  and  its  subsequent  history  in  the 
volume  for  1855,  p.  144,  case  v.  Also  another  case,  with  a  milk  cyst,  p.  130, 
case  i.,  in  the  same  book.    This  last-mentioned  patient  is  now  well. 
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large,  the  fluid  is  more  serous,  with  an  admixture  of  blood, 
causing  its  colour  to  assume  a  dark  red,  brown,  or  blackish  hue. 
Laminse  of  chloresterine  often  float  in  the  fluid.  Sometimes  only 
a  single  cyst  forms  in  one  breast ;  in  other  cases  cysts  abound 
in  one  or  both.  Indeed,  one  rarely  fails  to  find  some  of  them 
of  minute  size,  if  the  gla.nd  of  a  woman  of  middle  age  and  who 
has  suckled  several  children  be  examined  after  death.  Of  course, 
examples  of  this  kind  give  no  trouble ;  but  when  the  tumour 
reaches  one  or  two  inches  in  diameter,  and  produces  a  hard, 
fluctuating  swelling  in  the  breast  and  a  blood-coloured  fluid 
oozes  from  the  nipple,  considerable  alarm  becomes  excited.  Such 
swellings  are  developed  in  any  part  of  the  breast.  Most  com- 
monly, however,  when  large  they  are  placed  superficially,  near 
the  areola,  and  in  the  neighbourhood  of  the  larger  ducts.  When 
numerous  and  minute,  the  posterior  and  peripheral  regions  of 
the  gland  seem  to  be  the  parts  usually  selected  for  their  develop- 
ment. 

This  disease  is  always  met  with  in  the  passive  state  of  the 
gland,  and  in  adults  who  have  reached  or  passed  the  middle 
period  of  life.  It  occa.sionally  occurs  in  single  women,  but 
most  commonly  in  those  who  have  been  mothers  and  suckled 
children  ;  although  married  but  sterile  women  are  not  exempted. 
In  different  cases  and  at  various  stages  of  the  growth,  the  ac- 
companying pain  difi'ers  much.  In  some,  this  morbid  condition 
is  painless.  When  the  cyst  is  very  large — a  condition  which 
however,  rarely  happens — the  fluctuation  of  its  fluid  contents 
is  very  distinct ;  and  when  small  and  numerous,  the  same  may 
be  detected  in  the  separate  cysts,  although  they  often  feel  so  very 
hard  as  to  deceive  the  careless  observer.  By  gentle  compression 
of  the  cyst  the  fluid  sometimes  escapes  from  the  nipple,  which 
occurrence  may  almost  be  accepted  as  pathognomonic  of  this 
disease,  and  especially,  too,  if  the  cyst  can  be  thus  entirely 
emptied.  But  should  a  solid  substance  be  felt  after  the  escape 
of  the  fluid,  the  probability  is  that  some  other  disease  exists, 
associated  with  the  cyst.  As  the  cyst  enlarges,  the  integuments 
covering  it  become  thinner  and  thinner,  until  the  coloured  fluid 
it  contains  produces  discoloration  of  the  skin.  Such  altered 
colour  of  the  tegumentary  texture,  from  that  circumstance  alone, 
is  a  notable  fact,  and  one  which  must  not  be  confused  with  the 
colour  depending  upon  congestion  of  its  blood-vessels,  or  infil- 
tration by  inflammatory  or  other  products.  The  tint  of  the 
overlying  skin  is  either  pink,  red,  purple,  or  brown.    At  length 
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tilceration  of  the  skin  takes  place,  if  the  disease  be  allowed  to 
take  its  course,  and  the  fluid  contents  of  the  cyst  escape.  In 
some  cases  the  opening  heals  ;  but,  as  the  wall  of  the  cyst 
remains,  it  soon  becomes  again  distended  with  an  accumulation 
of  fluid.  We  have  known  this  operation  to  be  repeated  over 
and  over  again,  occupying  a  period  of  several  years,  and  merely 
giving  rise  to  trouble  and  annoyance. 

This  disease  being  of  purely  local  origin  and  usually  occur- 
ring at  a  period  of  life  when  the  organ  is  no  longer  required,  two 
methods  of  treatment  are  offered  for  selection.    The  palliative 
ti'eatment  consists  either  in  emptying  tbe  cyst  by  compression, 
when  its  contents  flow  freely  from  the  nipple,  or  by  making  use 
of  a  trocar  and  canula  for  the  same  purpose.    When  several 
cysts  exist,  a  radical  cure  can  only  be  effected  by  the  removal 
of  the  entire  breast.    If  only  one  cyst,  incision  and  exciting 
inflammation  of  its  walls  will  cure  it.  All  external  local  applica- 
tions are  unavailing  for  the  cure  of  the  disease  ;  but  if  a  single 
closed  cyst  exist,  it  may  be  emptied,  and  a  drachm  or  less  of 
the  tincture  of  iodine  injected  and  allowed  to  remain  there. 
Obliteration  of  the  cavity  sometimes  follows  this  treatment. 
When  the  disease  originates  as  above  described,  to  the  exclu- 
sion of  every  other,  the  prognosis  is  favourable ;  but  it  cannot 
be  denied  that  a  great  tendency  to  the  development  of  these 
cysts  exists  in  association  with  carcinoma.    In  certain  cases, 
therefore,  a  guarded  prognosis    is  desirable.  Preparations 
illustrating  this  disease  are  to  be  seen  in  the  College  Museum, 
Nos.  2742,  2744 ;  and  in  Guy's  Museum,  Nos.  2290",  2290«^  and 
2290'°. 

Galactocele — a  milky  tumour,  or  a  swelling  caused  by  rupture 
of  the  milk-tubes  and  escape  of  their  contents  into  the  surround- 
ing connective  tissue,  or  dilatation  of  a  lacteal  duct  or  its  sinus 
from  obstruction — is  rather  a  rare  disease,  and  always  developed 
during  the  active  state  of  the  organ.  If  it  occur  at  an  early 
period  of  lactation,  and  in  consequence  of  rupture  of  a  large 
duct  or  one  of  the  sinuses,  fluctuation  is  perceptible  in  the 
tumour,  which  forms  quickly  and  increases  rapidly  and  distinctly 
during  every  time  the  infant  sucks.  On  the  other  hand,  should 
the  extravasation  proceed  slowly,  but  little  observation  is  taken 
of  it ;  and  having  attained  variable  dimensions,  the  tumour 
sometimes  remains  without  alteration  for  some  time. 

These  cases  being  rare,  the  following  instance  is  here  introduced.    A  very 
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health  J' -looking  married  woman  was  twenty-two  years  old  when  her  first 
child  was  born.  Soon  afterwards  a  tumour  formed  in  the  left  breast,  which 
after  five  months'  duration  was  punctured,  and  serum  escaped.  She  did  not 
suckle  with  that  breast.  She  gave  birth  to  six  more  children,  and  at  each  partu- 
rition the  tumour  increased  in  size,  but  diminished  as  soon  as  lactation  ceased. 
She  came  tome  with  a  tumour  of  thirteen  years'  duration.  It  was  soft,  globular, 
and  somewhat  nodulated.  An  incision  was  made  into  it,  when  ten  ounces  0/ 
thick  cream  flowed  away.    The  wound  quickly  closed  by  granulation. 

The  serous  portions  of  the  milk  being  absoi'bed  slowly,  the 
more  solid,  fatty  constituents  remain,  causing  the  swelling  to 
decrease  and  to  become  firmer.  It  may  at  last  feel  quite  hard, 
the  cyst-wall  becoming  rigid  and  crisp,  which  depends  upon 
the  deposition  of  earthy  salts.  In  this  stage  a  difficulty  may 
arise  in  distinguishing  the  precise  nature  of  the  tumour.  The 
swelling,  during  its  formation  and  subsequent  progress,  is  un- 
attended with  pain  ;  the  colour  of  the  overlying  integuments 
is  unchanged,  and  the  general  health  is  not  affected. 

The  diagnostication  of  the  swelling  is  made,  when  first  formed, 
by  calling  to  mind  the  condition  of  the  organ  at  the  moment  of 
its  development ;  its  sudden  formation  during  suckling,  and  the 
changes  produced  in  it  concurrently  with  that  act ;  the  fluctua- 
tion ;  the  unaltered  colour  of  the  integuments  ;  and  the  freedom 
from  constitutional  disturbance.  At  a  later  period,  the  surgeon 
must  be  guided  by  the  history  of  the  case,  its  negative  indica- 
tions, his  experience  of  other  tumours  in  the  breast,  and  by 
manipulation. 

The  treatment  consists  in  incising  the  integuments  and  the 
cyst,  allowing  the  free  escape  of  its  contents,  and  exciting  the 
wound  to  heal  by  granulation. 

A  preparation  shoAving  the  lactiferous  tubes  dilated  and 
filled  with  milk  is  preserved  in  the  College  Museum,  No.  2741  ; 
and  others,  showing  a  cyst  which  contained  milk,  in  Guy's 
Museum,  No.  2290^3,  one  a  mass  of  casein,  2299^0,  and  2290«o. 

8ero-cysts  are  characterised  by  the  nature  of  their  contents, 
the  globular  outline  of  their  form,  the  simplicity  of  their  struc- 
ture, and  their  harmless  influence.  The  cysts  so  commonly 
found  associated  with  the  new  growths  termed  adenocele  are 
designedly  excluded  from  this  category,  as  their  contents  are 
peculiar  and  characteristic. 

The  fluid  of  the  true  sero-cyst  is  limpid,  and  nearly  colourless, 
or  very  pale  yellow,  or  light  brown,  and  sometimes  just  tinted 
with  the  colouring  matter  of  the  blood.    It  is  clear,  occasionally 
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very  slightly  turbid,  and  never  tenacious.  It  shows  an  alkaline 
reaction.  Neither  the  application  of  heat,  unless  the  fluid  be 
very  alkaline,  nor  the  admixture  of  nitric  acid,  cause  an}'  coagu- 
lation, although  a  very  slight  flocculent  precipitate  may  subside 
as  the  liquor  cools.  The  cyst-wall  is  very  thin,  composed  of 
■fibre  tissue,  firmly  attached  to  the  surrounding  parts  and  lined 
Avith  squamous  epithelium.  It  is  always  perfectly  closed,  and 
never  communicates  with  a  duct.  Usually  a  single  cyst  only  is 
found.  Its  existence  is  discovered  by  the  patient,  whose  atten- 
tion is  drawn  to  a  painful  spot,  perhaps,  where  the  finger  detects 
a  small  hard  '  lump.'  This  discovery  may  have  been  made 
some  time  after  the  receipt  of  a  contusion  in  the  region,  which 
merely  produced  temporary  pain,  and  was  subsequently  forgotten. 
Other  cases  have  occurred,  for  which  the  patient  was  totally 
unable  to  assign  any  local  cause.  As  the  fluid  slowly  accumulates 
the  tumour  progressively  enlarges,  and  if  seated  superficially, 
elevates  the  skin,  producing,  therefore,  unusual  fulness  of  the 
aff"ected  organ.  If  it  be  near  the  nipple,  that  organ  is  some- 
times pushed  aside  ;  and  if  the  maiden  state  of  it  exists,  it  may 
be  flattened  out  and  lost  to  touch,  although  traceable  by  sight. 
It  is  never  really  retracted.  The  skin  at  last  becomes  much 
stretched  over  the  tumour,  without  showing  any  other  marked 
structural  change,  <ind  by  a  careful  adjustment  of  a  strong  light, 
the  surface  of  the  swelling  appears  translucent.  Fluctuation 
is  now  distinct,  together  with  the  characteristic  vibration  of 
a  circumscribed  collection  of  fluid  when  gently  and  suddenly 
tapped  with  the  finger.  By  degrees,  the  pressure  of  the  fliiid 
acting  upon  the  skin,  its  vessels  become  congested,  and  some- 
times its  capillaries  dilated ;  but  there  is  little  really  inflamma- 
tory action  until  the  last  moment.  Then  ulceration  takes  place 
at  a  very  small  spot,  the  fluid  flows  out,  the  cyst  collapses,  and 
a  serous  scarcely-coloured  discharge  continues  to  escape.  That 
aperture  sometimes  closes,  and  never  re-opens  ;  in  other  cases, 
the  processes  above  described  are  all  repeated.  These  cysts  are 
developed  at  a  somewhat  earlier  age  than  those  termed  '  duct- 
cysts  '—between  forty  and  fifty.  They  are  generally  painless  ; 
but  in  nervous  irritable  women  they  are  sometimes  described  as 
being  painful.  The  general  health  is  undisturbed,  and  the 
Catamenial  function  normal. 

The  treatment  consists  in  emptying  the  cj^st  with  a  trocar 
and  canula,  after  which  an  embrocation  may  be  applied  over 
the  part,  consisting  of  hydrochlorate  of  ammonia,  spirits  of 
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wine,  and  camphor  mixture.  Sir  B.  Brodie  states  *  that  he 
has  cured  cases,  probably  of  this  kind,  by  the  mere  application 
of  a  lotion  composed  as  follows  :  5°  Sp.  camph.  sp.  tenuior.,  ana. 
fl.  oz.  iijss.  ;  liq.  plumb,  diacet.  fl.  oz.  j.  This  must  be  applied 
on  a  piece  of  flannel,  once  folded,  over  the  site  of  the  tumour, 
renewing  it  six  or  eight  times  in  the  day  and  night,  until  the 
skin  becomes  inflamed ;  then  desisting  for  two  or  three  days, 
and  again  using  it.  Tie  adds  that  '  three  or  four  weeks,'  and 
in  some  cases  '  some  months,'  elapse  before  this  treatment  is 
successful  in  effecting  a  cure.  In  eighteen  cases  which  I  have 
myself  treated,  a  single  puncture,  as  above  described,  was 
sufficient  to  produce  a  cure. 

Lipoma  and  excess  of  fat. — Masses  of  adipose  tissue  are  occa- 
sionally developed  on  the  breast,  within  it,  and  sometimes 
behind  it.  As  age  advances,  fat  is  frequently  generated  in  the 
place  of  the  gland-tissue,  so  that  what  appears  to  be  a  largely 
developed  organ,  really  consists  of  fat-tissue  only,  tlii'ough 
which  a  few  ducts  radiate  from  the  nipple. 

But  in  early  life,  tumours  composed  of  fat  (true  lipoma) 
have  been  removed  from  the  breast. f 

Mr.  Roper,  of  Croydon,  sent  to  the  ISIuseum  at  Guy's  Hospital  several 
pounds  of  fat  (preparation  2300^°)  which  had  been  growing  in  the  site  of  the 
mammary  gland  for  fifty-eight  years.  A  tumour  was  first  noticed  by  the 
woman  in  her  thirtieth  year.  She  died  at  the  age  of  eighty-seven  years, 
having  been  merely  troubled  with  the  bulk  of  this  pendulous  tumour,  which 
measured  twenty-three  inches  around  its  largest  circumference.  In  its  centre 
there  was  an  irregularly-shaped  piece  of  bone.  The  same  collection  contains 
a  portrait  of  the  patient  and  tumour  taken  during  life. 

At  an  early  age,  and  in  persons  disposed  to  obesity,  these 
organs  become  enormously  loaded  with  fat. 

Vascular  growths,  very  rarely  met  with  pure,  are  generally 
associated  with  carcinoma.  That  is  to  say,  the  new  growth 
contains  a  large  number  of  vessels,  and  bleeds  freely  when 
wounded.   The  case  published  in  the  Medico-GMrurgical  Trans- 


*  Lectures  illustrative  of  various  subjects  in  Pathology  and  Surgery,  8vo,  1846, 
Lect.  vii.  p.  156. 

t  Remarkable  cases  of  lipoma  are  recorded,  as  follows :  Sir  A.  Cooper  re- 
moved more  than  fourteen  pounds  of  fat,  Illustratiuns  of  the  Diseases  of  the  Breast, 
p.  67 ;  and  another  case,  p.  68.  Sir  B.  Brodie  relates  a  case  in  Lectures  on 
Pathology  and  Surgery,  p.  271.  Warren  excised  eight  pounds  of  fat,  On 
Tumours,  p.  228. 
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actions  (vol.  xxx.),  which  is  reported  by  Mr.  Image,  may  be 
referred  to.  There  is  also  a  case  related  in  the  American 
Journal  of  Medical  Science,  'No.  xxxv. 

Neuromata  are  developed  on  the  cutaneous  nerve-filaments, 
as  well  as  probably  on  those  within  the  breast.  Their  presence 
is  recognised  by  the  usual  indications,  which  require  no  special 
mention  here. 

Enchonclroma  and  osteoid  groivths. — New  growths  of  tissues 
resembling  those  ,  constituting  special  systems  of  the  body 
are  very  rarely  found  in  the  breast.  Thus  it  is  extremely 
uncommon  to  meet  with  tumours  composed  of  either  cartilage 
or  bone. 

Sir  Astley  Cooper  relates  the  case  of  a  woman,  tliirty-two  years  old,  who 
had  observed  a  tumour  in  her  breast  for  fourteen  years.  When  removed,  the 
o-rowth  consisted  of  two  portions  :  '  the  larger  portion  of  it  had  the  appearance 
of  that  cartilage  which  supplies  the  place  of  bone  in  the  young  subject ;  the 
remaining  part  was  ossified.'  Also  Prof.  J.  Mliller  writes,*  in  reference  to  four 
cases  of  enchondronia :  'In  all  of  these  four  cases  the  parts  affected  were 
glandular  structures,  namely,  in  one  instance  the  parotid  gland,  in  another  the 
mammary  gland,  and  in  the  remaining  two  the  testicle '  (Dr.  West's  trans, 
p.  102). 

In  old  books  we  find  reports  of  cases  in  which  bony  masses 
or  concretions  have  been  found.  In  old  women,  and  in  cases  of 
extreme  atrophy  of  the  breast,  the  arteries  are  not  uncommonly 
converted  into  bony  tubes :  see  preparations  in  the  Museum  of 
the  Royal  College  of  Surgeons,  2811,  2812,  and  one  in  Guy's  Hos- 
pital Museum.  Of  earthy  concretions  there  are  several  prepara- 
tions in  the  Museum  of  the  College  [Path.  Gat.  vol.  iv.  p.  342.) 

Special  Diseases.    Division  III. 

New  Growths  composed  of  Elements  foreign  to  the  normal  Tissues  ok 

THE  Body. 

Hydatid  cysts. — Cysts  containing  entozoa  are  occasionally  met 
with  in  the  breast. 

Two  cases  have  been  seen  by  the  writer.  One  of  them 
occurred  in  a  woman  fifty-one  years  old  ;  the  other  was  twenty- 
nine  at  the  time  of  the  operation  for  the  removal  of  the  disease. 
Both  were  patients  in  the  hospital.    In  the  elder  of  the  two 


•  XJeher  d.  feinern  Bau  n.  d.  Formeti  d.  krankhaftcn  GescMcidste ;  fol.  Berlin, 
1838. 
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the  swelling  in  the  breast  had  existed  eleven  years ;  in  the 
other  one  six  years.  They  both  enjoyed  very  good  health. 
The  tumours  measured  about  three  inches  in  diameter ;  they 
were  distinctly  circumscribed,  firm,  painful  when  pressed,  and 
fluctuation  was  very  distinct.  In  one  case  Mr.  B.  Cooper 
removed  the  whole  breast,  together  with  the  tumour ;  in  the 
other,  Mr.  Cooper  Porster  removed  the  cyst  and  its  contents 
only.  The  large  sac  containing  numerous  globular  hydatids 
was  very  characteristic,  and  with  the  aid  of  the  microscope  the 
tentacles  of  echinococcus  hominis  were  apparent  in  both  in- 
stances. We  are  unable  to  distinguish  between  these  cysts 
containing  entozoa  and  others  filled  with  serum  or  even  pus ; 
but  the  length  of  time  which  the  tumours  have  existed,  their 
slow  increase,  and  painless  nature,  together  with  the  negative 
evidence  to  be  acquired  by  sight,  touch,  and  the  history  of  the 
case,  should  dispose  the  surgeon  to  open  the  cyst  freely  before 
cutting  off  the  whole  breast. 

Fihro-jylastic  growths. — Under  this  term  we  include  a  class  of 
new  formations,  the  elements  of  which  are  nucleated  cells  of  a 
fusiform  or  oval  shape.  The  tumour  increases  rapidly,  and  be- 
comes much  identified  with  the  breast,  although  the  gland-tissue 
is  not  infiltrated  with  the  new  elementary  structures  ;  the  integu- 
ments ulcerate,  and  allow  a  fungating,  sprouting  growth  to  burst 
through  the  opening.  This  disease  is  not  very  commonly  deve- 
loped in  the  breast.  Sometimes  it  is  associated  with  adenoid 
growths,  and  springs  up  in  the  gland  of  rather  youthful  women, 
who  seem  to  be  in  the  enjoyment  of  lemarkably  good  health. 
Judging  from  the  cases  which  have  fallen  under  the  observation 
of  the  writer,  the  recurrence  of  the  growth  is  almost  certain  to 
ensue  after  removal,  and  the  probability  of  the  viscera  of  either 
the  thorax  or  abdomen  containing  identical  growths  is  almost 
equally  great.  It  chiefly  differs  from  the  adenoid  tissues  in 
being  developed  at  a  rather  later  period  of  life,  in  the  rapidity 
of  its  development,  and  by  assuming  externally  some  of  the 
appearances  of  carcinoma.  In  truth  it  has  not  perhaps  suf- 
ficiently characteristic  external  indications  to  enable  a  sm-geon 
to  distinguish  between  it  and  cai-cinoma  during  its  growth,  but 
its  elementary  constituents  differ  widely  from  those  of  carcinoma. 
When  not  interfered  with,  the  tumour  often  attains  enormous 
proportions,  and  sometimes  the  centre  softens  down,  or  the 
whole  mass  sloughs.    It  is  more  vascular  and  succulent  than 
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carcinoma,  and  when  ulcerated  often  bleeds  profusely.  The 
glands  of  the  lymphatic  system  of  the  breast  are  not  involved 
in  the  disease,  even  at  the  latest  period.  In  our  experience 
the  removal  of  the  growth  has  only  been  attended  with 
temporary  advantage,  yet  we  do  not  hesitate  to  sanction  this 
step,  as  it  is  the  only  one  by  which  the  patient  has  a  chance  of 
being  saved  from  acute  local  suffering  and  a  speedy  death. 

Colloid  growth. — -This  new  formation,  termed  by  Prof.  Miiller 
'eollonema'  and  'carcinoma  alveolare,'  is  very  rarely  found  in 
tumours  of  the  mammary  gland.  In  outward  appearance,  the 
new  growth  termed  by  Virchow  '  myxoma'  closely  resembles  this 
one.  Most  specimens  of  the  disease  have  been  taken  from  other 
parts  of  the  body.  We  have  seen  but  two  examples  on  living 
persons,  and  there  was  nothing  suflB.ciently  characteristic  then 
to  lead  to  its  identification.  But  it  is  quite  the  contrary  when 
a  section  of  such  a  growth  is  examined.  There  is  not  one  so 
marked,  so  distinct,  so  easily  recognisable.  The  transparent 
jelly-like  substance  is  arranged  in  compartments,  the  walls  of 
which  are  formed  of  a  delicate  fibre-tissue.  In  the  specimens 
we  have  seen  the  colour  has  differed,  but  that  has  merely 
been  owing  to  the  admixture  of  the  colouring  matter  of  the 
blood.  Very  little  change  takes  place  in  the  appearance  of  the 
section  after  immersion  in  dilute  rectified  spirits  of  wine,  but 
the  jelly  oozes  out  slightly  and  projects  from  the  alveoli, 
forming  a  delicate  flocculent  surface.  There  seems  to  be  a 
tendency  to  local  recurrence  in  these  growths,  and  therefore  the 
whole  of  the  affected  organ  should  be  removed  ;  especially,  too, 
as  preparations  show  that  isolated  centres  of  the  growth  are 
disseminated  freely  around  the  principal  mass. 

Carcinoma,  a  disease  generally  known  by  the  term  'cancer,'  is 
more  commonly  developed  in  the  breast  than  any  other  growth. 
It  is  found  under  three  very  distinct  forms.  First,  the  infiltrating 
kind ;  secondly,  the  tuberous  ;  thirdly,  the  cystiform,  or  asso- 
ciated with  a  cyst  or  cysts. 

In  the  first  variety,  the  normal  tissues  of  the  breast,  whether  in 
a  healthy  condition  of  passive  maturity  or  more  or  less  atrophied, 
appear  to  be  infiltrated  with  a  fluid  and  nucleated  cells.  If  the 
diseased  organ  be  examined  at  this  stage,  its  appearance,  to  the 
unassisted  eye,  differs  but  slightly  from  that  of  a  gland  affected 
with  chronic  induration  ;  that  is  to  say,  it  is  hard,  condensed, 
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incompressible,  and  sometimes  rather  granular  on  the  surface 
of  the  section.  When  the  part  is  examined  bj  the  aid  of  the 
microscope,  the  nucleated  cells,  identical  with  those  found  in 
tumours  generally  acknowledged  to  be  cancer,  are  easily  seen 
in  the  fluid  oozing  from  the  tissues.  In  thin  sections  of  such  a 
diseased  breast,  these  nucleated  cells  are  found  to  be  arranged 
in  small  groups,  between  the  fibres  or  stroma  of  the  organ.  This 
stage  of  cancer  has  often  deceived  superficial  observers  ;  for 
cases  of  this  kind  have  been  recorded  in  which,  after  the  removal 
of  a  tumour  not  recognised  to  be  cancer,  that  disease  has 
subsequently  developed  and  killed  the  patient.  The  entire 
gland,  or  a  single  lobe,  may  be  thus  infiltrated.  After  the 
lapse  of  time,  the  diseased  tissues  lose  their  identity,  and  they 
become  harder,  compact,  and  of  a  uniform  grayish  tint.  They 
no  longer  maintain  any  resemblance  to  the  section  of  a  mam- 
mary gland,  although,  perhaps,  a  few  ducts  may  be  indistinctly^ 
traced.  The  next  marked  change  is  that  which  is  chiefly 
characterised  by  the  contraction  of  the  growth.  The  tumour  is 
now  as  hard  as  a  stone.  It  may  be  crushed  by  pressure, 
scarcely  torn.  The  surrounding  textures,  not  those  of  the 
breast  only,  are  drawn  towards  it,  for  it  seems  to  have  formed 
a  sort  of  nucleus  or  centre,  dragging  all  the  neighbouring  parts 
together.  Upon  the  cut  surface  of  such  a  tumour  the  remains 
of  the  ducts  are  often  traceable,  forming  a  finely  reticulated 
figure.  This  is  carcinoma  scirrhosum,  or  the  scirrhous  cancer, 
or  stone  cancer  of  old  writers  and  the  public ;  carcinoma  fibrosum 
of  more  recent  authors. 

The  changes  before  described,  which  take  place  in  the 
infiltrating  variety  of  cancer,  may  often  be  observed  in  the 
difierent  masses  of  the  same  gland  after  its  removal.  Thus  in 
one  part  where  the  tumour  has  existed  the  longest  time,  and 
over  which  the  integuments  are  dimpled  or  puckered,  the  gland- 
structure  will  be  found  to  be  entirely  destroyed,  and  just  a  trace 
of  ducts  perceptible.  In  this  part  the  active  growth  of  the 
disease  would  appear  to  have  become  arrested,  its  progress 
terminated.  We  often  meet  with  cases  in  which  the  entire 
gland,  having  been  at  one  time  so  infiltrated  (in  which  case  the 
disease  usually  commences  in  the  centre  of  the  organ),  subsides 
into  a  mere  hard  nodule,  and  gives  little  trouble,  if  any  at  all. 
In  another  part,  the  gland-tissue  has  lost  its  characteristic 
features.  The  ducts  are  traceable  into  it,  however,  and  it  may 
still  retain  an  indistinct  lobulation.    All  the  interstitial  fat  has 
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disappeared.  Tlie  disease  has  here  been  growing  a  compara- 
tively short  time,  and  in  sections  of  such  a  tumour  the  elementary 
structures  of  carcinoma  are  well  seen.  At  another  part,  the 
section  of  the  gland-tissue  appears  to  be  merely  indurated,  its 
lobulation  is  marked,  and  small  lobules  of  fat  are  still  inter- 
spersed. The  condition  of  this  portion  is  the  result  of  quite  a 
recent  change.  It  is  due  to  the  earliest  stage  of  infiltration, 
and  the  elements  of  cancer-growths  exist  there.  Thus  these  three 
stages  of  infiltrating  carcinoma  may  be  clearly  demonstrated 
in  diflPerent  regions  of  the  same  breast,  as  well  as  in  three 
separate  glands  removed  from  three  distinct  individuals.  We 
have  not  space  to  give  here  a  description  of  the  minute  anatomy 
of  these  growths  at  the  three  stages  above  described ;  but  it 
should  be  stated  that  their  elementary  structures,  invisible 
without  the  aid  of  a  microscope,  are  quite  as  characteristic  as 
the  appearances  to  the  ordinary  vision. 

The  tuberous  variety  of  carcinoma  forms  a  distinct  tuber  or 
circumscribed  mass  in  the  breast,  quite  within  its  fascial  en- 
velope.   Its  synonyms  are  numerous.    Thus,  if  soft  and  brain- 
lilce,  C.  medullare  or  cerebriform  ;  if  firm  and  solid,  solanoid  ; 
if  jelly-like,  gelatiniform  ;  when  black,  it  is  called  melanic  or 
melanosis.    Having  ulcerated  through  the  integuments,  it  is 
called  fungoid  ;  and  if  profuse  haemorrhage  supervene,  the  term 
fungus  hsematodes  has  been  employed  to  mark  the  fact.  But 
the  single  feature  which  most  distinctly  characterises  this  form 
of  carcinoma  is  its  isolation  from  the  gland-tissues  by  means  of 
a  more  or  less  well-defined  membranous  cajisule.     Thus  the 
tissues  of  the  breast  itself  are  pushed  aside  by  the  encroachment 
of  the  new  growth,  and,  as  they  are  not  at  first  absorbed,  the 
dimensions  of  the  affected  organ,  in  comparison  with  the  healthy 
one,  accord  with  the  progressively  increasing  develojiment  of 
new  tissue.    Contraction,  a  feature  so  characteristic  of  infiltrs- 
ting  cancer,  does  not  occur  in  this  variety.     Therefore  the 
progress  of  tuberous  cancer  more  or  less  rapidly  advances,  in 
the  majority  of  cases,  to  the  formation  of  a  tumour  of  consider- 
able dimensions.    Distinct  and  separate  nuclei  of  tubers  are 
occasionally  developed  in  different  parts  of  the  same  breast. 
By  degrees  they  coalesce,  and  form  one  large  growth.  Again, 
the  tissues  of  a  single  tuber  will  occasionally  burst  through 
their  envelope,  as  it  were,  and  form  a  very  large  lobulated  mass, 
which  separates  the  breast  into  several  divisions. 

The  cystiform  vai-iety  of  carcinoma,  or  a  growth  of  cancer- 
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tissue  associated  witli  a  collection  of  fluid  circumscribed  by  a 
fibrous  capsule  or  cyst,  scarcely  possesses  sufficient  individuality 
to  allow  of  its  admission  as  a  distinct  species,  though  its  form  is 
distinct.  The  solid  growth  belongs  usually  to  the  tuberous 
form,  and  the  collection  of  fluid  which  always  bathes  a  larger 
or  smaller  portion  of  its  surface  is  really  but  an  accidental 
formation.  In  morbid  structures  of  this  nature,  the  cyst  seems 
to  have  attracted  the  notice  of  anatomists  in  a  more  marked 
degree  than  the  solid  growth.  Thus  we  continually  meet  with 
the  expression,  '  the  growth  from  the  cyst-wall,'  whereas,  when 
cases  of  this  description  are  watched  during  the  growth  of  the 
disease,  the  collection  of  fluid  is  often  progressively  formed  upon 
the  surface  of  a  solid  tumour.  In  such  a  case,  the  cyst  which 
circumscribes  the  fluid  is  a  secondary  formation,  and  the  solid 
growth  was  the  cause  of  its  development  in  the  following 
manner.  All  surgeons  must  have  observed  the  quantity  of 
serous  fluid  poured  out  from  tubers  of  cancer  over  which  the 
integuments  have  ulcerated.  This  serum  flows  away,  in  the 
absence  of  anything  to  allow  of  its  accumx^lation.  But  let  the 
fluid  ooze  from  a  growth  of  cancer  surrounded  by  a  fibrous 
envelope,  and  it  will  collect,  when  in  excess,  between  the 
envelope  and  the  growth,  and,  separating  the  capsule  further 
and  further,  a  larger  and  larger  cyst  will  be  developed.  Now, 
if  such  a  tumour  be  removed,  and  the  walls  of  the  cyst  cut  open 
opposite  to  the  growth,  the  membranous  structure  falls  collapsed, 
and  a  solid  substance  seems  to  bud  forth  from  its  tissues.  But 
make  such  a  single  section  of  the  tumour  as  shall  divide  the 
capsule  and  gTOwth  into  symmetrical  halves,  then  the  relations 
of  the  solid  growth  to  the  envelope  of  the  fluid  will  be  visible. 
The  observer  will  notice  that  he  has  before  him  the  section  of  a 
solid  growth  of  cancer,  limited  by  a  more  or  less  distinct  mem- 
brane, and  united  with  the  surrounding  tissues  of  the  breast. 
The  '  cyst '  will  now  appear  in  a  different  relation.  It  may  be 
traced  in  continuation  with  the  fibrous  envelope  of  the  tumour, 
which  is,  however,  more  delicate  than  it,  but  clearly  identical. 
The  surface  of  the  growth,  bathed  by  the  serum,  has  not  this 
envelope ;  for  it  has  been  separated  from  it  by  the  continual 
oozing  which  has  taken  place,  at  the  same  time  becoming 
thicker.  Thus  the  only  peculiarity  possessed  by  such  a  growth 
of  cancer  is  the  addition  to  some  part  of  its  surface  of  an 
accumulation  of  serum  in  a  fibrous  capsule.  The  serum  is 
generally  deeply  tinged  of  a  brown  tint.    It  is  often  quite  clear. 
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AffPr  standing  a  few  hours  in  a  test-tube,  blood-discs  are  pre- 
After  standing  ^^^^^.^^^  ^^^^  ^ 

or  coagulation  takes  place.  After  the  seru.n  has 
l"  n  r  moved  through  a  canula,  it  generally  rap.dly  collects 
Wn  This  variety  of  cancer  long  ago  attracted  the  attention 
^f  ur^^eons,  and  several  writers  have  alluded  to^  such  cases 
under  the  title  of  'bloody  cysts  in  cancrous  breasts 

Z  when  carcinoma  is  most  commonly  developed.-The  fifth 
A        ^\f9  is  that  in  which  carcinoma  is  most  frequently 
tlVlifthe  Wst ;  that  is,from  the  40th  to  the  50th year. 
Before  20  years  of  age  the  writer  has  never  seen  a  case  * 

Tl  e  table  below  shows  the  proportion  of  cases  at  vaj.ous 
:r  Most  of  the  cases  were  under  the  observation  of  the 
wrSr-  they  have  not  been  in  any  way  selected  by  him,  and 
great  care  was  taken  to  note  the  age  at  which  the  disease  was 
first  observed 


Ao-efrom20to    30  years 
„     30  „    40  „ 
„     40  „ 
„     50  „ 
00 


5J 


70  „ 
80  „ 
90  „ 


50 
60 
70 
80 
90 
100 


19 
100 

193 
97 
34 
6 
7 
2 

458 


T^vpn  taking  into  the  calculation  the  disproportion  of  individuals 
1  a^v  definite  periods,  the  numerical  proportion  here 

:tnlws^l^t  -  excess  of  cases  belongs  to  the  fifth  decade; 
for  only  '36  less  than  half  the  total  number  appear  m  those  ten 
years,  or  rather  more  than  two-fifths  against  all  the  cases  at 

""^'LTot^i^iuizonai  mdrition  of  persons  afflicted  with  carcinoma 
varies  at  the  development  of  the  disease,  between  the  appear- 
Inces'of  robust  health  and  general  cachexia.  _  In  some  cases 
m  its  nroo-ress,  or  even  in  the  last  stages,  its  ravages  upon 
tt  general  health  are  not  very  apparent.  Some  writers  assert 
IZ^  if  careful  inquiries  be  made,  it  will  be  in  most  cases  ascer- 
tefned  that  the  state  of  the  general  health  has  been  below  the 

.  Mr  Lvford  (Lancet,  vol.  xii.  p.  332)  and  Mr.  B.  B  Cooper  (L.cUa-es  on 
e  183n  eacl  record  a  case ;  tlie  former  at  eight  years  of  age,  the 

S  'liiteen.^  iTtl  Museum  of  St.  Bartholomew's  Hospital,  the  prepara- 
tion ser.  xxxiv.  4,  was  removed  from  a  girl  aged  sixteen  years. 
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average  healthy  standard  for  some  time  previous  to  the  discovery 
of  the  disease.  But,  after  the  most  careful  researches  in  re- 
ference to  this  most  important  point,  the  vpriter  has  been  unable 
to  arrive  at  any  definite  results.  The  statement  may  certainly  be 
made,  without  fear  of  contradiction,  that  all  circumstances 
tending  to  depress  the  vital  powers  are  very  commonly  asso- 
ciated with  the  development  of  cancer.  Thus  severe  mental 
distress,  losses  of  blood,  poverty,  intemjoerance,  are  commonly 
marked  features  in  the  history  of  the  lives  of  individuals  afflicted 
with  this  disease.  Still,  who  would  be  bold  enough  to  assert, 
I  after  much  experience  of  the  vicissitudes  of  social  life,  or  of  the 
i  habits  of  the  people,  that  these  are  predisposing  causes  to  its 
development  ?  Surely,  if  they  were,  the  disease  would  be  even 
much  more  common  than  it  is. 

To  the  cessation  of  the  catamenial  function  it  is  usual  to  refer 
some  baneful  influence,  and  thus  to  associate  cancer  with  this 
natural  result.    But,  after  careful  inquiry,  it  is  found  that,  of 
any  given  number  of  cases,  in  a  large  majority  of  the  women 
the  function  is  persistent  at  the  moment  of  the  development  of 
the  disease.    Thus,  abstracting  this  fact  from  a  hundred  cases, 
j  not  selected,  but  as  they  chanced  to  come  under  observation, 
!  we  found  that  the  catamenia  were  persistent  in  70,  and  that  the 
function  had  ceased  in  80  only.    Again,  the  table  of  various 
I  ages  (p.  274)  shows  that  the  largest  number  of  cases  occur 
between  thirty  and  fifty  years,  during  which  period  this  function 
is  active,  admitting  its  cessation  about  the  forty-fifth  year  as  an 
:  average. 

Unmarried  women  are  said  to  be  more  prone  to  cancer  of  the 
breast  than  the  married,  and  sterile  women  rather  than  prolific. 
The  following  facts,  derived  from  an  examination  of  a  hundred 
cases,  prove  the  fallacy  of  such  assertions.  Thus,  of  100  females 
i  suffering  with  cancer,  86  were  married,  14  were  single.  Of  the 
86  married  women  73  were  prolific,  4  had  aborted,  and  9  were 
sterile.  As  regards  lactation,  the  writer  has  failed  in  estab- 
I  lishing  any  marked  relation  between  the  imperfect  performance 
I  of  this  function  and  the  subsequent  development  of  cancer.  It 
lis  a  notable  fact,  especially  in  relation  to  diagnosis,  that  cancer 
lis  very  rarely  developed  during  pregnancy  or  suckling. 

The  primary  development  is  usually  observed  in  the  substance 
of  the  breast,  upon  its  surface  or  at  its  periphery.  The  patient 
jvery  frequently  accidentally  discovers  the  hardness  first  by  the 
Itouch,  neither  pain  nor  uneasiness  in  the  part  having  been 
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experienced.  When  the  growth  is  seated  at  the  margins  of  the 
gland,  or  upon  its  surface,  it  is  frequently  very  movable,  cir- 
cumscribed, and  distinct.  If,  however,  lobular  infiltration  exists, 
the  tumour  seems  to  form  an  integral  portion  of  the  breast,  and 
its  isolation  from  the  surrounding  structures  is  impracticable. 
Diseased  gland-tissue  and  healthy  seem  to  be  inseparably 
blended  together.  Often,  if  the  infiltration  involves  the  central 
portion  of  the  breast,  the  whole  organ  feels  merely  indurated, 
and  is  perhaps  unaltered  in  shape.  At  this  early  stage  there  is 
usually  very  slight  change  in  form.  Unless  the  patient  be  very 
thin,  there  is  no  visible  sign  of  the  tumour.  We  assume,  at  this 
time,  that  its  dimensions  do  not  exceed  two  inches  in  diameter. 
The  progress  of  the  infiltrating  variety  of  the  disease  may  be 
wholly  confined  to  the  breast  throughout  the  remainder  of  the 
life  of  the  patient.  In  such  a  case  the  gland-tissue  having  been 
destroyed  by  the  new  growth,  contraction  takes  place ;  and 
the  disease,  where  first  observed,  subsides  into  a  mere  rigid 
inert  mass. 

Fig.  .333. 


Progressive  infiltration  of  the  whole  gland  is  represented  in  the  woodcut,  with  the 
infiltration  extending  between  the  ducts,  and  by  their  side  to  the  integuments. 
The  nipple  is  not  retracted  because  infiltrated.  From  a  drawing  in  the  museum 
at  Guy's  Hospital,  No.  413'". 

If  the  growth  be  of  the  tuberous  variety,  a  circumscribed 
swelling  is  discovered  in  the  breast,  which  at  first  increases 
slowly.    But  here  there  is  always  a  visible  sign  of  something 
new  being  superadded  to  the  bulk  of  the  gland,  so  that  in  pro- 
portion to  the  size  of  the  growth  the  affected  breast  is  just  so  i 
much  in  excess  of  the  dimensions  of  the  sound  one.    This  i 
marked  disproportion  in  the  comparative  sizes  of  the  two  glands,  , 
in  relation  to  the  quantity  of  new  growth  in  the  one  diseased,  is  ( 


CAECmOMA. 


277 


much  more  noticeable  in  tuberous  cancer  than  in  infiltrating. 
In  the  early  stage,  too,  the  pain  in  the  part  is  more  marked. 

Occasionally,  at  the  commencement  of  the  disease,  the  truly 
infiltrating  form  may  occur,  and  during  its  progress  pass  into  the 
tuberous.  But  we  do  not  meet  with  the  opposite  condition,  at 
least  as  regards  the  gland-tissue.  It  frequently  happens  that, 
during  the  growth  of  a  tumour  or  circumscribed  mass  of  cancer, 
a  cyst  is  formed  upon  its  surface.  At  least  a  collection  of  serous 
fluid  and  blood,  in  relation  with  the  growth,  is  frequently  desig- 
nated a  cyst.  In  such  a  case  the  fluctuation  of  the  fluid  is 
usually  distinct.  Another  change  results  from  the  centre  of 
the  new  growth  softening.    Whether  this  process  arises  from 

Fig,  334. 


The  woodcut  shows  a  section,  of  a  growth  of  this  kind,  which,  softening  down  in  the 
centre,  leaves  a  hollow.  The  borders  of  the  grow  h  are  seen,  and  pieces  of  glas,s 
(6)  passed  through  the  sinuses  or  fistulse  in  the  skin  communicating  with  the 
cavity  (c).  [a)  Nipple  and  duets  with  bristles  introduced,  Prom  a  drawing 
in  the  museum  at  Guy's  Hospital. 

inflammation  or  the  immediate  death  of  the  tissues,  we  cannot 
here  discuss  ;  but  the  fact  is  important  on  account  of  the  altera- 
tion it  produces  in  the  palpable  signs  of  the  tumour.  After 
feeling  solid,  perhaps  rather  elastic,  fluctuation  is  detected,  and 
the  surgeon  hopes  the  case  may  prove  to  be  one  of  chronic 
abscess.  Even  the  visible  signs  which  subsequently  arise  may 
favour  the  delusion  ;  for  the  skin,  becoming  thin  and  red,  almost 
assumes  the  ordinary  appearance  of  the  '  pointing '  of  pus. 
The  integuments  ulcerate  slowly.  Several  openings  sometimes 
form  consecutively.  But  the  discharge  is  never  genuine  pus. 
It  is  curdy  or  flaky,  blood-tinged,  it  emits  a  foetid,  perhaps  an 
offensive  odour,  and  a  healthy  process  is  not  excited.    At  last, 
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the  tumour  being  removed,  a  section  tlirough  its  centre  shows 
the  new  growth,  with  a  cavity  in  its  interior ;  the  walls  of  the 
hollow  being  formed  of  cancer-tissue,  usually  varying  from  a 
quarter  of  an  inch  to  three-quarters  in  thickness.  The  fistulous 
openings  in  the  skin  lead  to  sinuses  communicating  with  the 
interior  of  this  growth. 

As  a  rare  form  of  the  disease,  we  must  mention  that  one  in 
which  innumerable  tubercles  are  disseminated  throughout  the 
substance  of  the  gland ;  and  which,  by  slowly  growing,  form 
larger  and  larger  tubers,  until  they  coalesce  into  a  single  mass. 

Hitherto  we  have  only  described  the  development  of  cancer 
in  relation  to  the  breast.  But  in  the  progress  of  the  disease  all 
the  surrounding  structures  become  involved.  Hence  there  are 
certain  stages  of  this  fearful  malady  which  it  is  necessary 
absolutely  to  describe  briefly  before  alluding  to  its  treatment. 

In  both  kinds  of  carcinoma,  infiltrating  and  tuberous,  the 
integuments  become  involved  in  the  disease,  but  in  very  dif- 
ferent conditions  and  degrees.  In  the  former,  the  fat  between 
the  gland  and  the  skin  becomes  absorbed,  and  the  new  growth 
extends  along  the  fibrous  septa,  infiltrating  those  structures ; 
and  when  it  has  reached  the  skin,  it  spreads  in  that  envelope 
far  and  wide.  The  adhesion  between  the  skin  and  the  anterior 
surface  of  the  breast  is  very  clearly  indicated  by  dimpling  or 
puckering  of  the  integuments  over  the  tumour,  and  the  loss  of 
the  natural  freedom  of  movement  of  the  skin  upon  the  gland. 
Very  superficial  ulceration  next  takes  place  in  that  part  of  the 
skin  which  has  been  for  some  time  of  a  dull  red  or  purplish 
tint.  The  ulceration  extends  deeper  and  deeper,  wider  and 
wider,  sometimes  leaving  a  large  portion  of  the  breast  in  a 
healthy  state,  whilst  it  creeps  onwards  in  the  surrounding  in- 
teguments only.  Occasionally  with  merely  redness  of  the  skin, 
sometimes  even  with  scarcely  a  blush,  and  in  rare  eases  with 
an  absence  of  red  altogether,  the  infiltration  of  the  integuments 
advances,  contraction  of  the  infiltrated  tissues  takes  place,  and 
the  whole  surface  of  one  side  of  the  chest  or  of  both  sides  is 
converted  into  a  horny,  rigid,  unyielding  envelope,  which  entails 
most  acute  suffering.  Such  is  the  cancer  like  a  cuirass  {en 
cnirasse)  of  the  French  writei's. 

In  another  case,  after  the  skin  has  become  once  infiltrated, 
minute  and  isolated  centres  of  cancer  sj^ring  up  in  the  neigh- 
bouring integuments,  and  as  they  grow,  the  skin  ulcerates,  and 
several  detached  cutaneous  ulcers  are  developed. 
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The  tuberous  variety  increases  with  more  or  less  rapidity, 
elevating  the  skin,  which  becomes  thin,  its  vessels  congested, 
and  therefore  often  of  a  brilliant  hue,  shining,  and  tense.  This 
appearance  sometimes  closely  resembles  that  of  a  pointing 
abscess ;  but  it  may  be  distinguished  from  it  by  its  slow  pro- 
gress, the  little  pain  accompanying  the  disease,  a  more  sharply 
circumscribed  redness,  and  the  absence  of  that  gently  varying 
shade  of  tint  from  the  centre  to  the  periphery  of  the  coloured 
surface,  so  characteristic  of  inflammation.  As  regards,  how- 
ever, intensity  of  colour,  there  is  no  disease  which  in  this 
respect  at  all  approaches  the  brilliant  red  of  some  varieties  of 
tubers  of  carcinoma  developed  in  the  skin.  The  progress  of 
this  vai'iety  differs  remarkably  in  different  cases.  The  changes 
which  occur  are  chiefly  due  either  to  morbid  processes  taking 
place  in  the  new  growth,  and  destroying  it,  or  to  the  vitality  of 
the  growth  being  maintained  when  the  disease  progresses. 
Thus,  two  most  opposite  conditions  result.  In  one,  after  the 
integuments  have  ulcerated,  nearly  the  whole  growth  sloughs 
out ;  in  the  other,  the  tumour  continues  to  grow,  and  a  large 
fungating  mass  is  formed,  which  reaches  prodigious  dimensions 
in  some  cases.  Accompanying  this  fungous  cancer  there  is 
generally  a  profuse  serous  secretion,  sometimes  almost  clear, 
but  emitting  a  sickening  nauseating  odour ;  at  other  times  a 
sanious,  purulent  discharge,  mixed  with  the  debris  of  the  growth, 
the  effluvium  from  which  is  intolerably  offensive.  Profuse 
haemorrhages  commonly  take  place  from  such  growths,  from 
which  circumstance  William  Hey  attempted  to  establish  a 
special  variety  of  cancer. 

The  above  remarks  apply  to  the  most  common  varieties  of 
cancer  affecting  the  breast.  Varieties  both  in  appearance,  mode 
of  increase,  rapidity  and  slowness  of  growth,  from  infiltration 
of  neighbouring  tissues,  and  from  accumulations  of  serum  and 
blood  enclosed  in  cysts,  often  occur ;  into  a  description  of 
which  the  limits  assigned  to  this  essay  do  not  permit  us  to 
enter. 

Retraction  of  the  nipple  occurs  in  the  infiltrating  variety  of 
carcinoma ;  it  does  not  in  the  tuberous.  It  is  always  most 
marked  when  the  infiltration  is  central ;  and  sometimes  the 
nipple  may  be  drawn  in  and  towards  the  ha,rdness  when  lobular 
infiltration  only  exists.  This  state  of  the  nipple  then  is 
pathognomonic  only  of  the  variety  of  the  disease,  and  of  the 
stage  at  which  it  has  arrived.    It  should  never  be  regarded  as 
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conclusive  evidence  of  the  nature  of  the  disease,  but  merely  as 
an  accidental  occurrence. 

The  nipple  sometimes  projects  considerably  after  having  been 
deeply  retracted.  That  organ  is  then  infiltrated  with  carcinoma. 
When  thus  diseased,  the  section,  as  represented  in  the  wood- 
cut, shows  a  remarkable  prominence  of  the  nipple. 


Fig.  335. 


Infiltrating  carcinoma  of  the  breast  and  nipple.  The  uppermost  figm-e  shows  a  pro- 
jecting nipple  though  apparently  embedded  in  the  adjacent  tissues.  The  .section 
shows  a  mass  of  carcinoma  surrounded  by  fat,  and  the  outgrowing  nipple  also 
infill  rated.  Patient  aged  forty-five,  growth,  one  year.  Drawing  in  Guy's  Hospital 
Museum,  409'8. 

The  lymphatic  glands  in  the  axilla,  above  the  clavicle,  and 
even  those  at  the  side  of  neck,  become  infiltrated  with  cancer 
as  the  disease  advances.  Usually,  however,  the  growth  in  the 
breast  has  been  observed  some  months  before  they  are  affected, 
and  generally  the  integuments  are  more  or  less  implicated 
before  they  are  deeply  involved.  Sometimes  the  disease,  first 
noticed  in  the  breast,  seems  to  remain  quiescent,  and  the 
axillary  growth  advances  rapidly.  As  the  morbid  condition  of 
the  axillary  glands  advances,  the  upper  extremity  becomes 
cedematous,  serous  eftusion  into  the  pleura  of  the  same  side 
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takes  place,  and  the  sufferer  dies  without  the  primary  local 
disease  causing  much  trouble. 

The  causes  of  cancer,  and  hereditary  influence,  if  there  be 
any,  relating  to  its  generation,  are  points  belonging  to  the 
natural  history  of  the  disease,  which  have  been  already  described 
in  the  essay  on  Cancer. 

The  treatment  of  cancer  of  the  breast  may  be  carried  out 
upon  two  principles.  The  surgeon  has  therefore  to  decide 
whether  the  growth  shall  be  allowed  to  pursue  its  course  under 
a  palliative  plan  of  treatment,  or  whether  the  tumour  and 
diseased  organ  shall  be  taken  off  from  the  body  by  a  cutting 
operation,  or  some  other  method. 

There  are  those  who  refuse  to  admit  the  efficacy  of  removing 
a  growth  of  cancer  under  any  circumstances,  and  there  are 
others  who  would  take  it  away  in  every  case.  A  surgeon  who 
would  adopt  either  the  one  proceeding  or  the  other  exclusively 
must,  we  think,  err  in  the  treatment  of  this  class  of  cases.  The 
fact  is,  we  believe,  that,  in  a  great  number  of  persons,  life  may 
be  prolonged,  local  suffering  may  be  prevented,  and  much 
mental  anxiety  is  sure  to  be  avoided,  by  a  careful  and  judicious 
selection  of  those  cases  in  which  the  removal  of  the  primary 
growth  can  be  easily  effected,  and  in  which  the  constitutional 
powers  of  the  patient  render  a  surgical  operation  admissible. 

We  may  here  add,  in  a  very  few  words,  that  in  every  case  of 
the  kind  the  state  of  the  patient's  general  health  is  of  primary 
importance.  If  that  be  impaired,  the  doubtful  issue  of  an 
operation  would  deter  most  surgeons  from  recommending  a 
proceeding  under  the  influence  of  which  the  sufferer  might 
sink ;  but  when,  as  often  happens,  the  constitution  seems  to  be 
unaffected,  surely  that  which  the  surgeon  knows  to  be  a  sign,  a 
source,  an  origin  of  impending  misery,  may  be  taken  away  with 
a  fair  hope  of  advantage.  In  order  to  point  out  the  cases  in 
which  the  removal  of  the  cancer  is  neither  desirable  nor  admis- 
sible, we  may  refer  the  reader  to  the  lecture  of  Sir  Benjamin 
Brodie,*  and  to  the  essay  on  Cancer. 

We  consider  the  operation  of  removing  the  tumour,  together 
with  the  breast,  always  admissible  when  the  health  of  the 
patient  appears  to  be  favourable  to  recover}'-  from  that  operation, 
when  the  disease  involves  the  tissues  of  the  breast  only,  and 
when  the  axillary  lymphatic  glands  are  not  involved. 


*  Lectures  on  various  subjects  in  Pathology  and  Surgery. 
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We  believe  it  may  be  tindertalceii  with  advantage  when  the 
disease  has  extended  to  the  skin  without  infiltratino-  the  cuta- 
neous  tissue  to  a  wide  extent,  when  ulceration  has  taken  place, 
and.  even  when  the  axillary  lymphatic  glands  are  distinctly 
perceptible  and  somewhat  enlarged.  As  a  general  rule,  it  may 
be  stated,  that  the  more  limited  the  local  disease  is  at  the  time 
of  the  operation,  the  better  the  chance  of  a  satisfactory  result  as 
regards  the  region,  and  that  if  the  general  health  of  the  patient 
be  well  attended  to,  after  the  wound  has  healed,  some  prospect 
appears  of  considerably  ameliorating  the  condition  of  a  sufferer 
affected  by  this  disease. 

We  cannot  here  discuss  the  advantages  or  disadvantages  of  a 
cutting  operation,  as  compared  with  the  removal  of  the  tumour 
by  other  methods.  Both  means  have  their  advocates  ;  both 
plans  may  be  adopted  in  special  cases.  The  one  is  expeditious, 
attended  with  little  suffering,  certain  of  removing  the  whole  of 
the  diseased  organ.  The  treatment  by  caustics  is  tedious, 
attended  generally  with  excruciating  pain,  and  very  uncertain 
in  its  operation. 

In  comparing  the  results  of  the  two  methods  upon  the  con- 
stitutional progress  or  local  relapse  of  the  disease,  there  is  not 
sufficient  evidence  in  favour  of  one  over  the  other.  Both  are 
commonly  followed  by  a  development  of  cancer  either  in  the 
region  first  affected  and  its  vicinity,  or  new  centres  of  growth 
become  established  in  distant  parts. 

The  treatment  of  ulcerated  cancer  consists  in  following  out 
the  principles  applicable  to  all  sloughing  open  surfaces ;  thus, 
all  those  applications  which  tend  to  cleanse  the  surface  are 
especially  serviceable.  Lotions  composed  of  solutions  of  the 
chloride  of  zinc,  permanganate  of  potash,  ter-cliloride  of  carbon, 
or  chloride  of  potash,  are  very  useful ;  with  which  sedatives,  as 
morphia,  solutions  of  opium,  or  belladonna,  may  be  combined  to 
soothe  the  pain.  Some  substances,  applied  in  the  form  of  powder, 
as  equal  parts  of  chloi-ide  of  zinc  and  oxide  of  zinc,  or  the 
former  mixed  with  some  farinaceous  powder  or  gum,  serve  very 
well  to  induce  a  more  rapid  sloughing  of  the  new  growth,  and 
a  more  tolerable  state  of  the  ulcerated  surface.  By  persisting 
in  these  applications,  the  wound  occasionally  even  closes,  and 
a  tolerably  healthy  cicatrisation  of  the  normal  tissues  is  the 
result. 

The  hEEmorrhages  attending  these  ulcerated  and  sloughing 
surfaces  may  be  controlled  by  cold,  by  the  application  of  astrin- 
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gent  powders  or  lotions,  and  other  common  styptics.  When 
practicable,  the  slough  from  under  which  the  bleeding  usually 
takes  place  should  be  removed,  in  order  that  the  styptic  may 
reach  the  open  vessel. 

The  oedematous  condition  of  the  tissues  of  the  upper  extremity 
which  in  some  cases  ensues  upon  infiltration  of  the  axillary 
lymphatic  glands,  is  a  source  of  great  suffering,  which  it  is  very 
diflScult  to  ameliorate.  Local  means  generally  avail  little.  The 
elevation  of  the  arm  assists  the  return  of  the  serum,  and  sub- 
cutaneous punctures  are  beneficial. 

When  a  second,  a  third,  or  even  a  fourth  or  more  growths 
appear,  their  removal  is  quite  justifiable,  provided  the  constitu- 
tional powers  of  the  patient  be  good,  and  the  local  disorder 
threatens  to  become  a  source  of  prolonged  misery  and  suffering. 

The  mortality  depending  upon  causes  referable  to  the  opera- 
tion of  amputation  of  the  breast  is  extremely  small :  the  pro- 
portion in  cases  treated  in  Guy's  Hospital  being  about  six  per 
cent. ;  whilst  in  private  practice  it  has  not  amounted  to  any- 
thing like  that  figure. 

The  limits  of  this  essay  preclude  even  touching  upon  the 
many  points  of  great  interest  in  the  natural  history  of  cancer ; 
but  the  reader  may  supply  the  deficiency  by  turning  to  that  on 
Cancer,  in  which  the  whole  subject  of  the  disease  is  fully 
treated  of.  But  I  cannot  conclude  without  urging  the  ex- 
pediency of  removing  the  first  growth  of  cancer  in  select  cases. 
I  do  so  upon  the  firm  conviction,  based  lapon  experience,  that 
by  so  acting  life  may  be  prolonged ;  a  certain  amount  of 
immunity  from  bodily  suffering  and  mental  distress  may  be 
insured ;  the  chance  of  freedom  from  all  local  sufi'ering  is 
given ;  and  that,  when  unhajjpily  the  recurrence  of  the  disease 
gives  rise  to  ulceration,  the  duration  of  that  distressing  state  is 
shortened. 

Special  Diseases.    Division  IV. 

Diseases  of  the  Nu'ple  and  Areola ;  the  Sinuses;  the 
Sebaceous  Glands. 

Deficiency  of  the  nipple. — This  deformity  results  from  an 
arrest  of  its  development,  or  is  produced  by  disease.  When, 
however,  a  breast  exists,  there  is  always  a  trace  of  a  nipple 
and  areola.  There  may  not  be  the  slightest  elevation ;  even  a 
depression  may  occupy  the  site  of  the  mammilla  ;  but  the  milk- 
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tubes  terminate  between  the  rugsi  on  a  small  spot  of  skin.  The 
nipple  is  often  destroyed  by  disease.  Thus  gangrene  occasionally 
attacks  it,  and  the  whole  organ  falls  off.  Also,  a  nipple  once 
well  formed  may  be  drawn  inwards  or  retracted,  and  so  deeply 
that  its  extremity  is  entirely  lost  to  view.  But  in  every 
case  in  which  a  surgeon  observes  this  condition,  especially 
if  associated  with  disease,  he  should  be  scru.pulously  careful  to 
ascertain  if  the  deformed  organ  was  ever  perfectly  developed. 

A  bifid  nipple  is  sometimes  seen ;  and  occasionally  it  is  ill- 
shaped,  being  clavate,  pendulous,  and  covered  with  small 
tubercles.  Hypertrophy  of  its  tissues  occurs  but  rarely. 
There  are  cases  on  record  in  which  several  nipples  have  been 
developed  on  one  breast  [pleiomastia). 

Inflammation  often  attacks  the  nipple.  It  is  especially  prone 
to  this  condition  during  the  first  occasion  of  suckling,  and  with 
some  women  at  the  commencement  of  every  lactation.  The 
most  frequent  result  of  that  morbid  condition  is  the  production 
of  superficial  ulceration  -upon  its  surface.  Small  ulcers  are 
formed  between  the  rugse,  on  its  apex  and  sides,  and  sometimes 
they  encircle  its  base,  even  extending-  upon  the  areola.  The 
abraded  surfaces  are  exquisitely  painful,  and  they  often  bleed 
freely.  Much  constitutional  disturbance,  mental  distress,  and 
acute  local  suffering  are  excited  by  these  superficial  ulcers, 
which  are  commonly  termed  '  cracks,'  '  fissures,'  or  '  chaps.'  It 
is  asserted  that  these  ulcers  are  frequently  engendered  by  the 
morbid  state  of  the  mucous  membrane  of  the  infant's  mouth. 
We  have  not,  however,  been  able  to  obtain  sufficient  evidence 
of  the  validity  of  the  statement.  As  regards  treatment ; — the 
most  essential  point  towards  remedying  these  troubles  consists 
in  frequent  ablutions  with  warm  water,  in  abstaining  from  the 
application  of  irritating  lotions  and  ointments,  but,  protecting 
the  part  with  moist  cotton-wool  and  gutta-percha  tissue.  A  dif- 
ficulty in  most  cases  arises  from  the  necessity  of  suckling  the 
infant.  Various  '  shields  '  are  constructed,  therefore,  to  j)rotect 
the  organ  from  the  pressure  and  dragging  caused  by  the  lips 
and  tongue  of  the  infant.  The  application  of  soothing  sub- 
stances is  preferable  to  those  which  produce  pain,  and  therefore 
a  little  glycerine,  collodion,  or  almond-oil  is  beneficial.  As- 
tringent, stimulating,  and  narcotic  applications  are  not  always 
admissible,  on  account  of  the  suffering  they  entail  upon  the 
mother,  and  the  risk  of  injuring  the  infant.  Substances  in  dry 
impalpable  powder  are  beneficial.    Thus,  the  oxide  of  zinc. 
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carbonate  of  magnesia,  lycopodinm,  prepared  chalk,  may  be 
tied  up  in  very  fine  muslin,  and  the  nipple  dusted  with  the 
particles  which  pass  between  the  threads.  Abscesses,  sloughing, 
herpetic  or  eczematous  eruptions  affecting  the  nipple,  require 
no  special  mode  of  treatment. 

Hypercesthesia  of  the  7iipple. — We  have  seen  a  curious  con- 
dition of  the  nipple,  but  only  once,  to  which  the  term  hyperses- 
thesia  seems  the  most  applicable.  The  organ  became,  upon 
exposure,  rigid,  its  follicles  very  distinct,  its  base  red,  and  its 
point  bloodless  and  hence  quite  white.  It  was  on  the  person 
of  a  middle-aged,  married,  but  sterile  woman,  who  described 
the  pain  as  most  acute. 

Inflammation  and  abscesses,  together  with  various  cutaneous 
eruptions,  are  developed  in  the  tissues  of  the  areola.  Abscess 
often  forms  in  the  portion  of  the  gland  immediately  beneath  it. 
The  point  of  chief  importance  to  remember,  in  connection 
therewith,  is  that  the  lacteal  sinuses  are  placed  here,  and  that 
great  care  is  requisite  to  avoid  cutting  them  transversely  if  a 
bistoury  is  required  to  be  used.  It  is  always  desirable  to  allow 
pus  to  point  very  prominently  when  it  is  formed  beneath  the 
areola ;  and  if  an  incision  be  made,  its  direction  should  always 
pursue  a  straight  line  radiating  from  the  nipple.  The  effect  of 
departure  from  these  directions  may  be  the  division  of  a  duct ; 
the  consequence  of  which  will  be  that,  a  fistulous  opening 
being  established,  the  milk  will  flow  freely  every  time  the 
woman  suckles,  for  it  rarely  heals  until  after  weaning. 

Within  the  area  of  the  nipple  and  areola  new  growths  are 
occasionally   developed.     Pendulous,    ^utaneous   formations ; 
follicular  tumours,  or  cysts,  containing  sebaceous  secretion ; 
vascular  growths  of  true  erectile   tissue ;   epithelioma  and 
infiltrating  carcinoma,  have  all  been  met  with  in  various 
j     degrees  of  frequency :  but  as  they  require  to  be  treated  upon 
j     the  same  principles  as  when  found  in  other  parts,  it  would  be 
[     idle  to  dwell  upon  them  here. 

Special  Diseases.    Division  V. 

Diseases  of  the  Male  Mammilla. 

The  affections  of  the  male  organ  relate  to  its  conditions  in  a 
perfectly  rudimentary  state,  and  when  there  is  a  gland  developed ; 
for  we  have  seen  and  dissected  as  perfect  a  passive  glandular 
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structure  taken  from  a  man  as  was  ever  formed  in  a  young  girl. 
Soon  after  birth  the  organ  becomes  tumid,  and  a  secretion 
forms  within  the  ducts.  If  left  to  nature,  no  difficulty  arises. 
Should  inflammation  happen,  which  visually  arises  from  the 
officiousness  of  nurses,  it  must  be  treated  as  before  described. 

At  puberty  the  gland  usually  enlarges,  becomes  painful  for  a 
few  days,  and  then  slowly  decreases  until  nothing  but  the 
nipple  is  perce.ptible.  But  if  the  part  be  irritated,  inflammation 
running  on  to  the  formation  of  abscess  will  be  excited.  In 
rather  delicate  men  the  gland  is  sometimes  largely  developed, — 
hypertrophy.  This  may  occur  on  one  side  only,  or  on  both 
sides.  The  circumstance  generally  excites  annoyance,  but  no 
ill  result ;  although  the  curious  may  see  in  pathological 
museums  breasts  of  this  kind  which  have  been  removed  and 
labelled  'scirrhus.'  When  these  breasts  are  painful,  the 
improvement  of  the  general  health  is  indicated,  and  all  local 
pressure  must  be  avoided. 

The  male  is  subject  to  deformities  arising  from  excess  of 
mammillae :  thus  we  have  seen  a  man  with  four  nijjples.  We 
have  met  with  a  man  who  had  one  only,  on  the  right  side.  The 
defect  was  associated  with  absence  of  the  lowermost  fibres  of 
the  left  pectoral  muscle. 

The  diseases  of  this  organ  in  the  male  are  of  the  same  kind 
as  those  in  the  female,  already  described.  But  disease  very 
rarely  attacks  this  part  in  a  man.  We  have  seen  a  sebaceous 
cyst  developed  close  to  the  nipple  and  elevating  it,  and  so 
closely  resembling  the  bluish-red  tint  of  a  tuber  of  cancer  just 
about  to  ulcerate  as  to  excite  grave  apprehension ;  but  it  was 
excised  with  the  happiest  result.  Not  long  since,  Mr.  Prescott 
Hewett*  removed  a  cyst  and  intra-cystic  growth  from  a  man's 
breast. 

Carcinoma  is  the  new  growth  most  commonly  developed  in 
the  male  breast.  It  occurs  genei-ally  between  forty  and  fifty 
years  of  age,  either  in  the  infiltrating  or  tuberous  form ; 
generally,  however,  in  the  former,  extending  slowl}^  and 
affecting  the  integuments  in  its  progress.  Its  treatment  is 
similar  to  that  adopted  in  the  case  of  a  like  disease  in  the 
female. 

JOHN  BIEKETT. 


•  Lancet,  vol.  i  18G4. 
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THE  thyroid  gland,  one  of  the  vascular  bodies  without  ducts, 
consists  of  two  laterallobes,  connected  by  an  isthmus,  which 
crosses  in  front  of  the  three  upper  rings  of  the  trachea.  HyrtJ 
affirms  that  he  has  met  with  instances  of  complete  congenital 
absence  of  the  isthmus  ;  and  in  aged  subjects  it  is  sometimes 
so  far  absorbed  as  to  be  scarcely  distinguishable,  the  two  halves 
of  the  gland  appearing  to  be  united  only  by  areolar  tissue.  The 
proportion  of  the  gland  to  the  entire  body  diminishes  with  age. 
In  new-born  infants  it  is  1 : 300  ;  at  the  end  of  the  first  month 
it  is  ]  :  1200  ;  in  adults  it  falls  to  1 : 1800.*  It  is  supplied  by 
four,  and  sometimes  by  five,  large  arteries,  branches  of  the 
carotid  and  subclavian  trunks ;  the  fifth  artery,  when  it  exists, 
lying  in  the  mesial  line  of  the  trachea.  The  organ  lies,  more- 
over, in  close  contiguity  to  the  great  vessels  and  nerves  of  the 
neck. 

Tew  surgeons  believe  that  the  entire  thyroid  gland  has  ever 
been  successfully  extirpated,  although  cases  are  so  related  by 
Desault,  Roux,  Gooch,  Vogel,  Theden,  Hedenus,  and  others. 

Dr.  Hedenus  speaks  of  six  successful  cases  of  removal.  The 
operation,  as  recorded  by  himself,  is  as  follows  : — An  incision 
was  made  from  the  os  hyoides  to  the  top  of  the  sternum,  and  the 
skin  reflected  from  each  side  to  the  extent  of  two  inches.  The 
sterno-hyoid  and  thyroid  muscles,  which  were  adherent  to  the 
tumour,  were  cut  through  in  consequence  of  the  hsemorrhage 
following  an  attempt  made  to  reflect  them.  He  next  separated 
the  swelling  above  and  below  from  the  sterno-cleido-mastoid  and 
omohyoid  muscles,  and  also  from  the  jugular  vein  and  carotid 
artery  (to  which  it  was  closely  adherent),  until  he  freed  it  as  far 
as  the  point  where  the  thyroid  arteries  originate.    He  then  tied 


*  Hyrtl,  Toiw(j.  Anat.  b.  i.  p.  357. 
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the  superior  and  inferior  thyroid  arteries  close  to  the  tumour, 
and,  on  account  of  the  free  anatomosis,  applied  to  each  vessel 
two  ligatures,  and  divided  it  in  the  interspace.  The  more 
deeply  the  dissection  noAv  extended,  the  more  hazardous  did  it 
appear.  Every  four  or  five  lines  he  was  obliged  to  tie  two  or 
three  arteries ;  a  proceeding  which  was  effected  with  great  diffi- 
culty. After  most  cautiously  dissecting  to  the  base  of  the  tumour, 
■which  was  attached  to  the  thyroid  cartilage  and  the  three  upper 
rings  of  the  trachea,  he  met  with  so  many  arteries,  for  the  most 
jjart  as  large  as  the  radial  or  ulnar,  that  in  order  to  prevent 
further  loss  of  blood,  he  decided  to  tie  the  base  of  the  tumour, 
and  to  cut  away  all  beyond  the  ligature.  He  accordingly  first 
passed  a  needle,  armed  with  ligatures,  through  the  base  of  the 
tumour,  and  tied  the  ends  ;  and  nest  passed  another  ligature 
round  the  entire  base,  and  removed  as  much  as  he  thought 
I)roper.  Some  local  applications,  of  no  importance,  were  applied. 
During  convalescence  hteinorrhage  occurred,  which  was  arrested 
b}-  sj)rinkling  the  wound  with  gum-arabic.  On  the  eight  day 
the  ligatures  came  away.  The  patient  ultimately  recovered, 
and  left  the  hospital  well !  *  These  proceedings  are  scai'cely 
considered  admissible  in  modern  surgery. 

The  most  frequent  affection  of  the  thyroid  body  is  chronic 
enlargement,  or  hypertrophy,  to  which  the  term  '  bronchocele ' 
is  commonly  applied.  But  under  this  head  are  included  several 
morbid  changes,  all  allied  to  one  another  in  being  developments 
of  the  natural  component  tissues  of  the  organ. 

A  simple  bronchocele  consists  in  a  uniform  enlargement  of 
the  thyroid  body  in  all  its  parts.  The  texture  of  the  gland  is 
healthy,  except  that  it  is  coarser  than  that  of  a  thyroid  gland  of 
ordinary  size.  Very  frequently  numerous  cysts  of  one  or  two 
lines  in  diameter  are  found  filled  with  a  viscid  fluid,  or  some, 
fewer  in  number  and  of  larger  size,  partitioned  and  filled  with  a 
thin  watery  or  bloody  fluid,  and  scattered  irregularly  through 
its  substance.  As  the  enlargement  proceeds,  it  may  surround 
and  compress  the  trachea  and  lower  part  of  the  larynx.  A  case 
is  recorded  by  the  late  Mr.  Howship,  in  which  the  jugular  vein 
passed  through  the  substance  of  the  gland,  and  the  patient 
suffered  greatly  from  congestion  of  the  head.  The  two  lobes  are 
rarely  equally  increased  in  size,  the  right  being  more  commonly 
the  larger :  sometimes,  it  is  said,  the  middle  lobe,  or  jjyramid, 


*  Grafe's  Journal,  b.  ii.  p.  237. 
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is  principally  affected.  In  this  country  bronchocele  is  more 
common  in  women  than  in  men.  Cases  occur  in  which  young 
girls,  from  seventeen  to  twenty-four  years  of  age,  are  subject  to 
considerable  enlargement  of  the  thyroid  body  at  each  menstrual 
period ;  the  swelling  subsiding  as  that  function  subsides.  I  had 
under  my  care  a  young  lady,  in  whom  this  thyroid  enlargement 
became  permanent,  after  the  abrupt  cessation  of  menstruation, 
caused  by  her  being  exposed  to  cold  and  wet  during  a  stormy 
passage  at  sea.  Mr.  White  Cooper  has  observed  that  in  per- 
sons subject  to  this  affection  the  eyes  are  often  more  than  usually 
prominent.  When  of  moderate  size,  the  disease  can  be  easily 
recognised,  both  by  its  position  and  by  its  following  the  move- 
ments of  the  trachea  and  oesophagus.  It  rises  if  the  patient  be 
directed  to  swallow.  But  when  of  larger  size  it  may  be  known 
as  being  unlike  anything  else.  It  may  be  raised  with  every 
pulsation  of  the  carotid  artery,  or  hang  down  in  front  of  the 
chest,  so  that  it  cannot  be  concealed  by  any  sort  of  clothing. 

In  the  severer  forms  bronchocele  or  goitre  is  endemic.  It 
prevails  in  Derbyshire,  Nottingham,  and  the  chalky  parts  of 
England ;  in  the  valleys  of  the  Alps,  Apennines,  and  Pyrenees. 
Postiglione  remarks,  that  in  Savoy,  Switzerland,  the  Tyrol,  and 
Carinthia,  there  are  villages  in  which  all  the  inhabitants,  with- 
out exception,  have  these  swellings.*     The  cause  commonly 
assigned,  namely  the  use  of  melted  snow,  or  of  water  impreg- 
nated with  calcareous  or  earthy  particles,  is  unsatisfactory. 
Capt,  Alexander  Gerard,  in  his  account  of  Korrawur,  in  the 
Himalayas,  says,  '  althoTigh  the  Korrawurrees  can  get  nothing 
but  snow  for  some  months  in  the  year,  they  are  not  so  subject  to 
goitre  as  the  people  who  live  in  the  damp  grounds  in  the  forest 
at  the  foot  of  the  hills,  where  there  can  never  be  any  snow-water. 
The  water  which  flows  from  the  hills  of  lias,  forming  the  Asiatic 
side  of  the  Dardanelles,  is  impregnated  with  lime  ;  but  yet 
during  a  residence  of  many  months  I  did  not  notice  the  pre- 
valence of  goitre.'    This  idea  has  been  successfully  refuted  by 
Alibert ;  and  Fodere  has  explained  how  the  disease  cannot  be 
referred  to  the  use  of  any  particular  kind  of  food.    Dr.  Guggen- 
biihl,  the  founder  of  the  Cretin  Hospital,  remarks  that  both 
cretinismus  and  goitre,  which  may  exist  either  conjointly  or 
separately,  prevail  in  deep  valleys,  where  the  air  stagnates,  and 
the  population,  scanty  in  numbers,  becomes  deteriorated  by 

*  Memoria  mUa  Natura  del  Gozzo,  p.  22. 
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frequent  intermarriage.  Cases  of  goitre  and  idiotcy  removed  to 
an  elevated  position,  and  properly  nurtured,  are  first  made  to 
thrive  bodily,  and  then  are  susceptible  of  mental  improvement ; 
and  he  particularly  relates  the  case  of  a  cretin  child,  who  after 
having  passed  a  life  of  apparently  complete  insensibility  to  ex-^ 
ternal  objects,  gave  suddenly  the  first  indication  of  aroused  con- 
sciousness, after  proper  treatment,  by  exclaiming,  '  Die  Sonne  ! ' 
(the  sun),  as  the  light  of  day  fell  on  the  spot  where  he  was 
seated.  Humboldt  says  that  persons  afflicted  with  bronchocele 
are  met  with  in  the  lower  course  of  the  Magdalena  River,  from 
Honda  to  the  conflux  of  the  Cauca,  in  the  upper  part  of  its 
course,  between  Neiva  and  Honda,  and  on  the  high  country  of 
Bogota,  six  thousand  feet  above  the  bed  of  the  river.  The  first 
of  these  three  regions  is  a  thick  forest,  while  the  second  and 
third  present  a  soil  destitute  of  vegetation ;  the  first  and  third 
are  extremely  damp,  the  second  is  peculiarly  dry  ;  in  the  second 
and  third  the  winds  are  impetuous,  in  the  first  the  air  is  stag- 
nant. To  these  striking  differences  we  will  add  those  relative 
to  temperature.  In  the  first  and  second  regions  the  thermometer 
keeps  up  all  the  year  between  71°  and  73°  F. ;  in  the  third  it 
ranges  between  37°  and  62°  F.  The  waters  drunk  by  the  in- 
habitants of  Maraquita,  Honda,  and  Santa  Fe  de  Bogota,  where 
bronchoceles  occur,  are  not  those  of  snow,  but  issue  from  rocks 
of  granite,  freestone,  and  lime.  The  temperature  of  the  waters 
of  Santa  Fe  and  Mompox,  drunk  by  those  who  have  this  disease, 
varies  from  nine  to  ten  degrees.  Bronchoceles  are  the  most 
hideous  at  Maraquita,  where  the  springs,  which  flow  over 
granite,  are,  according  to  Humboldt's  experiments,  chemically 
more  pure  than  those  of  Honda  or  Bogota,  and  where  the 
climate  is  much  less  sultry  than  upon  the  banks  of  the  Magdalena 
River.* 

Dr.  John  Webster  has  favoured  me  with  some  manuscript 
notes  bearing  upon  this  subject.  He  says  that,  according  to 
information  collected  from  reliable  sources,  there  are  500,000 
goitreux  persons  in  France.  Some  localities  in  that  country  are 
very  remarkable  for  the  large  number  so  designated.  For, 
example,  in  a  town  of  Lorraine,  having  recently  736  inhabitants,  l 
there  were  recognised  164  affected  with  goitre,  of  whom  143! 
Avere  females.  Of  the  164  goitreux,  comprising  both  sexes,  105 
lived  in  houses  having  a  northern  exposure,  while  only  59 

  I 

*  Humboldt,  in  Journ.  de  Fhysiologie,  par  F.  Majendie,  torn.  iv.  p.  116. 
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inhabited  dwellings  fronting  the  south,  and  thus  enjoying  more 
sunshine  than  the  others.  At  Rosieux,  also  in  Lorraine,  it  is 
reported  that  every  indigent  female  is  goitreuse.  In  the  arron- 
dissement-of  Schalstadt,  situated  in  the  Lower  Rhine  department, 
658  goitreux  were  lately  registered.  A  still  more  remarkable 
instance  of  the  frequency  of  the  disease  occurs  at  St.  Aubin, 
near  Elboeuf,  on.  the  banks  of  the  Seine,  not  far  from  Rouen, 
where  one  female  in  every  16  of  the  total  population  has  goitre 
more  or  less  developed.  Other  places  in  France  might  be 
named  where  the  affection  is  very  prevalent. 

In  Piedmont  and  Savoy,  especially  the  latter,  goitre  is  very 
rife.    By  an  official  report,  continues  Dr.  Webster,  published  a 
few  years  ago,  there  were  18,462  simple  goitreux,  besides  3,909 
cretins.    Various  mountainous  districts  in  Europe  are  afflicted 
with  this  complaint,  which,  however,  always  disappears  before 
civilisation.    It  becomes  rare  as  persons  are  better  clothed  and 
fed,  and  are  not  compelled  to  intermarry.    Prior  to  1818,  goitre 
was  very  common  in  the  Swiss  canton  of  Yalais,  and  particularly 
in  several  secluded  valleys  near  Martigny.    In  that  year,  from 
the  bursting  of  a  lake  high  up  in  the  mountains,  a  valley  not 
far  from  that  town  was  completely  devastated ;  houses,  trees, 
cattle,  and  people  being  carried  away  by  the  flood.  However 
frequent  in  this  part  was  the  prevalence  of  both  goitre  and 
cretinism  before  the  event,  it  was  remarked  that  subsequently 
it  nearly  entirely  disappeared,  and  the  reasons  seemed  the 
following.    Before  the  great  inundation,  the  soil  of  the  valley 
was  always  wet,  marshy,  and  unproductive.    By  the  ovei-flowing 
of  the  lake  a  metre  of  good  vegetable  mould  was  brought  down 
from  the  higher  regions  ;  the  natives  were  obliged  to  exert 
themselves  in  the  cultivation,  whereby  their  physical  status 
was  much  ameliorated,  and  the  supply  of  food  materially  aug- 
mented. 

At  Caneles,  near  the  Cordilleras  in  North  Mexico,  many  of 
the  inhabitants  are  grievously  affected.  Authorities  state  that 
half  of  those  employed  in  the  mines  are  goitreux,  though 
generally  only  on  one  side  of  the  neck.  It  is  affirmed  that 
children  born  of  such  parents  are  frequently  idiots,  or  deaf  and 
dumb. 

In  the  treatment  of  bronchocele  we  should  be  particular  to 
put  the  patient  under  circumstances  favourable  to  recovery. 
In  females,  the  menstrual  function  generally  requires  regulation ; 
and  a  low  damp  situation  should,  where  possible,  be  changed 
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for  a  more  airy  spot.  Blisters  have  been  applied,  and  kept 
open ;  frictions  have  been  recommended ;  the  application  of 
emplastrum  ammoniaci  cum  hydrargyro,  electricity,  &c.,  but 
without  much  effect. 

The  remedy  most  relied  on  at  the  present  day  is  iodine,  which 
was  first  given  in  the  form  of  burnt  sponge ;  and  is  now  em- 
ployed both  internally  and  locally,  in  the  different  forms 
admitted  into  the  pharmacopoeia.  The  iodide  of  potassium  may 
be  administered  in  doses  of  two  or  five  grains,  or  even  more, 
three  times  a  day.  If  more  than  three  grains  are  given  at  the 
commencement,  the  medicine  is  often  removed  in  its  excess  by 
the  secretion  of  the  kidneys.  In  large  doses  it  is  apt  to  excite 
salivation,  and  to  irritate  the  stomach.  Iodine  was  discovered 
in  1813,  by  Courtois,  manufacturer  of  saltpetre  in  Paris  ;  but  Dr. 
Coindel  was  the  first  to  introduce  it  into  medical  practice  for 
the  cure  of  bronchocele.  Shortly  after  its  efficacy  had  been 
established,  Dr.  Fyfe  of  Edinburgh  discovered  the  presence  of 
iodine  in  burnt  sponge. 

Cases  of  enlargement  of  the  thyroid  body,  demanding  the 
application  of  ligatures  to  the  nutrient  arteries,  must  be  con- 
sidered exceptional,  and  modern  surgery  somewhat  avoids  the 
operation.  In  a  case  recorded  by  Sir  W.  Blizard,  the  patient 
died  from  the  effects  of  hospital  gangrene  ;*  but  a  case  reported 
by  Walther  of  Landshut  was  successful.!  The  superior  thyroid 
arteries  were  successfully  tied  by  Mr.  Coates  of  Salisbury.  J 
Mr.  Skey  observes :  §  '  While  on  the  subject  of  tying  arteries  in 
the  region  of  the  neck,  I  have  referred  to  the  operation  of  tying 
the  superior  thyroid  artery  as  performed  by  Sir  W.  Blizard,  by 
Mr.  Earle,  and  others.  It  is  an  operation  the  performance  of 
which  is  perfectly  justifiable,  and,  as  I  can  testify,  is  attended 
with  marked  diminution  of  the  enlarged  structure,  if  this  be  the 
object  to  be  attained  :  but  the  relations  of  the  inferior  thyroid 
arteries  are  so  much  more  complicated,  and  the  artery  itself  lies 
so  deeply  imbedded  in  the  structures  of  the  neck,  that  I  con- 
ceive its  exposure  without  danger  to  be  almost  impossible.' 
Thus  the  question  stands ;  the  general  feeling  being  by  no 
means  favourable  towards  the  operation. 


*  Burns,  Surgical  Anatomy  of  the  Head  and  Neck,  p.  202. 

t  Neue  Heilart  des  Kropfes,  p.  25  ;  1817. 

f  Mvd.  and  Chir.  Trans,  vol.  x.  p.  312. 

§  Operattoe  Surgery,  p.  545 ;  see  edit.  1858. 
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Dr.  Marnay  speaks  higlily  of  the  treatment  of  broncliocele  by  strychnia.  The 
first  case  in  which  he  used  it  was  that  of  a  lady  aged  thirty,  who  had  had  good 
health  up  to  four  years  previously,  when  the  catamenia  became  irregular  and 
were  attended  with  great  pain  on  each  periodic  return.  She  assigned  as  the 
cause  of  the  thyroid  tumour  great  distress  of  mind  and  disappointment.  When 
Dr.  Murnay  saw  her,  the  disease  was  of  six  months'  duration  ;  the  right  lobe 
of  the  thyroid  gland  was  fully  as  big  as  a  turkey's  egg,  extending  laterally  so 
as  to  press  on  the  right  carotid  artery  and  jugular  vein  ;  a  strong  pulsation  was 
felt  in  the  tumour,  and  a  purring  thrill  was  communicated  to  the  hand.  She 
had  no  palpitation  of  the  heart ;  but  she  complained  of  headache,  and  of  a 
buzzing  noise  in  the  right  ear ;  she  imagined  there  was  a  slight  enlargement  of 
the  right  eye,  and  that  she  felt  a  sensation  of  fulness  in  it.  The  tumour  at 
times  impeded  deglutition,  and  occasionally  her  breathing  also.  After  a  fair 
trial  of  the  usual  remedies,  strychnia  was  administered  in  the  dose  of  j^jgr. 
three  times  a  day.  At  the  end  of  a  fortnight  there  was  great  improvement, 
and  ultimately  the  gland  regained  its  normal  size.  The  second  case  was  that 
of  a  housemaid,  the  enlargement  having  lasted  twelve  months,  and  both  lobes 
being  involved.  There  was  great  palpitation  of  the  heart,  pulse  130,  eyes 
prominent,  catamenia  irregular,  tongue  large  and  flabby,  and  coated  with  a 
yellow  fur  in  the  centre ;  bowels  constipated,  acting  only  once  a  week.  In 
this  case  the  medicine  was  ordered  in  a  fluid  form ;  one  grain  was  dissolved  in 
seven  drachms  of  water  and  one  of  dilute  sulphuric  acid.  She  was  to  commence 
with  five  minims  three  times  a  day,  and  to  increase  to  twenty.  On  the  tenth 
day  of  taking  the  medicine,  a  great  flow  of  menstrual  discharge  came  on,  lasted 
a  few  days,  and  returned  in  a  week.  The  treatment  was  continued,  and  soon 
after  the  gland  began  to  shrink.  The  third  case  was  that  of  a  young  lady  aged 
fifteen,  in  which  at  the  time  of  the  report  the  symptoms  were  progressing 
favourably.* 

Mr.  Hey,  of  York,  has  treated  bronchocele  successfullj'  by  seton.  The 
patient  was  a  young  lady  twentj'-one  years  of  age,  who  had  suff'ered  from  bron- 
chocele from  her  earliest  infancy.  Mr.  Hey  passed  a  skein  of  skin  through  one  half 
of  the  gland,  commencing  at  the  upper  part,  in  the  median  line,  and,  taking  as 
nearly  as  possible  a  semicircular  direction,  brought  It  out  at  the  corresponding 
point  below :  thus  embracing  half  the  tumour,  at  a  depth  of  from  three- 
quarters  to  one  inch,  so  that  the  seton  was  fairly  established  in  the  substance 
of  the  gland.  The  patient  did  not  seem  to  suffer  pain,  and  there  was  no  has- 
morrhage  of  consequence.  For  the  first  five  weeks  no  material  change  took 
place ;  the  discharge  was  slight,  and  it  was  found  necessary  to  use  savine  oint- 
ment. In  the  course  of  the  sixth  week  the  patient  suffered  from  a  feverish 
attack ;  on  the  third  or  fourth  night  after  the  fever,  she  was  seized  with  a 
cough  of  most  distressing  character  ;  she  became  delirious,  with  brown  and  dry 
tongue  ;  this  condition  lasted  forty-eight  hours.  The  seton  began  to  discharge 
a  thin,  dirty-looking,  and  most  offensive  matter,  which  relieved  the  irritation 
about  the  windpipe,  and  the  delirium  subsided.  By  degrees  the  discharge 
became  purulent,  and  ultimately  all  signs  of  thyroid  enlargement  disappeared. t 
Mr.  Hey  remarks,  that  this  operation  was  known  a  century  ago  ;  but  Dr. 
Quadri  of  Naples  revived  it,  and  practised  it  to  a  considerable  extent  about 


*  Dublin  Hasp.  Gaz.  June  1,  1860. 

t  Provincial  Medical  and  Surgical  Journal,  Sept.  10,  18-19. 
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the  years  1817-18.  Mr.  Copland  Hutchinson  tried  it  in  1819.*  Mr.  T.  A. 
Thompson  and  others  have  followed,  with  generally  favourable  results.  Still 
the  nature  of  the  symptoms  here  recorded  point  clearly  to  chances  of  risk,  and 
a  cautious  practitiouer  should  well  weigh  the  necessity  of  operating  at  all. 

M.  E.  Collin,  medecm-major  de  l*"®  classe,  records  the  particu- 
lars of  a  remarkable  attack  of  acute  goitre  in  the  garrison  at 
Briangon  during  the  year  1860.  The  87th  regiment  of  the  line 
arrived  at  Brian9on  on  October  22,  1859.  During  1860  it 
represented  the  garrison  of  the  place,  comprising  an  effective 
force  of  1,06'2  men.  During  the  year  the  regiment  sent  to  the 
infirmary  55  cases  of  goitre.  Of  these  55,  there  were  53  acute 
cases  contracted  at  the  town.  The  attack  nearly  always  com- 
menced after  six  months'  residence.  The  five  months  most 
fertile  in  the  generation  of  goitre  were  from  May  to  September. 
M.  Collin  has  called  attention  several  times  to  the  rapidity 
with  which  this  disease  may  manifest  itself.  In  certain  sub- 
jects much  predisposed,  eight  days  sufficed  for  its  formation. 

Of  the  53  goitres,  there  were  8  median,  2  unilateral,  2  7  bilateral, 
and  16  three-lobed.  Of  the  27  bilateral  goitres,  20  were  on 
the  right  side;  and  of  the  16  three-lobed,  10  were  also  on  the 
right.  This  latter  point  confirms  the  opinion  of  Alibert,  and  is 
supported  by  nearly  all  the  specimens  in  the  Hunterian 
Museum.  No  remedies  were  found  of  any  arail ;  and  M.  Collin 
very  properly  recommended  either  a  rapid  change  in  the  regi- 
ment, or  an  entire  change  in  the  locality  of  the  station.  He 
adds  that  during  winter  the  ground  is  constantly  covered 
with  snow ;  and  that  during  that  season  there  is  no  proper 
place  for  exercise. f 

Instances  are  upon  record  in  which  hronchocele  has  proved  fatal,  by  com- 
pression of  the  trachea.  One  of  the  latest  cases  is  recorded  by  Dr.  Dickinson.  J 
The  patient  was  a  tailor  aged  seventeen.  For  some  time  he  had  had  palpita- 
tion of  the  heart,  and  about  eighteen  months  before  his  death,  he  noticed  a 
swelling  in  the  position  of  the  isthmus  of  the  thyroid  gland.  The  swelling 
extended  laterally,  eo  as  to  occupy  the  sides  of  the  neck,  and  he  then  began 
to  have  fits  of  shortness  of  breath.  In  the  attacks  of  dyspnoea  the  air  passed 
with  a  hissing  sound,  as  if  from  constriction  of  the  larynx.  He  was  admitted 
into  St.  George's  Hospital,  where  he  one  night  died  suftbcated,  before  tracheo- 
tomy could  be  performed.  Upon  examination  after  death,  it  was  found  that 
the  compression  of  the  trachea,  which  was  very  great,  commenced  at  about 
two  inches  below  the  vocal  cords,  and  extended  downwards  for  two  or  three 


*  Med.-Chir.  Trans,  vol.  xi.  p.  235. 

t  lieeucil  ilex  Memoires  de  Med.  mtlitaire,  juillet  18G1. 

I  Trans,  of  Path.  Socielij  of  Londm,  vol.  xii.  p.  225). 
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inches.  A  preparation,  exhibiting  in  a  striking  manner  the  enlarged  thyroid 
gland  surrounding  and  compressing  the  trachea  and  the  lower  part  of  the 
larynx,  is  preserved  in  the  Museum  of  St.  Bartholomew's  Hospital.  Mr. 
Macwhinnie  *  relates  the  case  of  a  patient  aged  seventeen,  attended  hj 
Mr.  M'Crea  of  Islington,  where  death  ensued  under  symptoms  similar  to  those 
of  strangulation. 

The  enlargement  of  the  thyroid  gland,  which  has  been 
noticed  not  uncommonly  in  pregnancy,  and  quite  indepen- 
dently of  the  conditions  usually  considered  to  be  favourable  to 
the  production  of  goitre,  is  not  usually  dangerous ;  but  M. 
Guillot  notices  two  cases  under  his  own  care,  which  show  that 
it  may  prove  perilous  to  life  itself. 

A  lady  set.  thirty,  in  easy  circumstances  and  of  excellent  health  and  constitu- 
tion, found  her  neck,  during  a  lirst  pregnancy,  become  the  seat  of  a  slowly- 
increasing  enlargement.  During  a  second  pregnancy,  in  1835,  it  increased 
again  and  became  troublesome.  In  1858  M.  Guillot  saw  her  with  M.  Trousseau, 
as  the  respiration  was  much  impeded.  A  few  days  afterwards,  the  patient 
being  nearly  asphyxiated,  laryngotomy  was  performed  with  immediate  relief, 
but  death  ensued  in  two  days. 

The  second  case  was  that  of  a  young  woman  aged  twenty-nine,  the  mother 
of  two  children.  Both  respiration  and  voice  were  embarrassed,  and  she  was 
liable  to  suffocative  paroxysms.  These  symptoms  had  come  on  gradually  from 
the  time  of  her  first  pregnancy.  She  was  admitted  into  the  Necker  Hospital, 
where  one  of  the  paroxysms  of  dyspnoea  terminated  fatally.  The  thyroid  gland 
had  nearly  acquired  the  size  of  a  human  brain;  the  tissue  was  healthy  in  ap- 
pearance, and  there  were  numerous  small  cysts  scattered  throughout  its  sub- 
stance.t  The  author  regards  the  disease  as  one  of  the  manifestations  of  the 
excessive  production  of  fibrine  during  pregnancy. 

Dr.  Herbert  Davies  exhibited  at  the  Pathological  Society  of  London,  May  21, 
1849,  both  the  thyroid  and  the  thymus  glands  much  hypertrophied,  taken  from  a 
boy  aged  sixteen,  who  died  suddenly  from  a  spaLmodic  affection  of  the  larynx. 
He  had  noticed  the  swelling  of  the  neck  about  the  age  of  fifteen ;  the  enlarge- 
ment increased  rapidly  about  four  months  previous  to  his  death,  and  it  pro- 
duced a  sensation  as  if  he  were  '  breathing  through  a  sponge.'  On  examination, 
the  thyroid,  thymus,  and  bronchial  glands  were  found  much  enlarged  ;  in  the 
last  there  was  a  deposit  of  tubercle.  On  microscopic  examination  of  the 
thyroid  gland,  it  was  found  to  consist  of  the  usual  vesicles,  containing  a  fluid 
in  which  were  a  large  number  of  corpuscles,  the  majority  of  which  were  smaller 
than  the  blood-discs. 

Pulsating  or  exophthalmic  bronchocele. — A  peculiar  variety  of 
bronchocele,  distinct  from  the  ordinary  goitre,  and  to  which 
various  names  have  been  applied,  may  be  here  noticed ;  though, 
as  it  forms  but  one  link  in  a  long  chain  of  morbid  symptoms, 
it  would  be  out  of  place  to  describe  fully  the  disease,  of  which 


*  Lancet,  July  13,  1861. 
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it  forms  but  a  part,  among  the  affections  of  the  thyroid  gland. 
It  is  almost  invariably  associated  with  palpitation  of  the  heart 
and  a  prominent  condition  of  the  eyeballs,  and  hence  have 
arisen  the  various  names  under  which  these  combined  symptoms 
have  been  described  :  as  '  goitre  exophthalmique,'  '  affection  of 
the  heart  and  thyroid  gland,' '  ansemic  exophthalmos,'  '  maladie 
de  Graves,' '  maladie  de  Brasedow,' — according  to  the  theory  of 
the  origin  of  the  disease  which  each  writer  adopts,  or  the  name 
of  the  authors  who  were  supposed  to  have  first  described  it.  It 
occurs  more  commonly  in  females  than  in  males,  though  it  is 
by  no  means  confined  to  the  former  sex.    The  characters  of 
the  disease  are  very  well  marked,  and  are  thus  enumerated. 
The  first  symptoms  are  usually  palpitation  of  the  heart  and 
habitually  rapid  pulse,  with  other  signs  of  nervous  debility  ;  and 
these  are  followed  at  a  longer  or  shorter  interval  by  enlarge- 
ment and  pulsation  of  the  thyroid  gland,  with  violent  beatings 
of  the  carotid  arteries.    After  these  symptoms  have  existed 
for  some  time, — and  in  some  cases,  it  is  said,  before  the 
enlargement  of  the  thyroid  gland, — an  unnatural  prominence  of 
the  eyeballs  begins  to  be  perceptible;  and  this  gives  to  the 
patient  a  wild  or  startled,  and  occasionally  almost  maniacal 
expression.    In  a  case  related  by  Dr.  Stokes,*  '  the  tumefaction 
continued  to  increase,  until  the  globes  of  the  eyes  appeared  to 
protrude  from  the  orbits,  looking  downwards  and  forwards,  and 
exhibiting  a  zone  of  white  sclerotic  round  the  entire  of  the 
cornea  of  at  least  two  lines  in  breadth.    The  lids  could  only  be 
half  closed  ;  and  the  appearance  of  this  lady  during  sleep,  with 
these  great  brilliant  eyes  yet  open,  can  never  be  effaced  from 
my  memory. 't 

The  enlargement  of  the  thyroid  gland  is  peculiar.  In  one  of 
Dr.  Begbie's  cases,  which  may  be  taken  as  a  type,  it  was  soft, 
smooth,  and  elastic,  and  of  equal  character  throughoiit,  pre- 
senting the  form  of  hypertrophied  gland,  and  had  rapidly 
developed  itself  to  its  present  size — that  of  three  or  four  times 
the  magnitude  of  the  gland  in  health ;  but  it  was  subject  to 

*  Disonsex  of  the  Heart  and  Aorta,  1854,  p.  28-5. 

t  Dr.  Stokes  supposes  that  the  prominence  of  the  e5'eball8  depends  on  an 
increase  in  the  vitreous  and  aqueous  humours;  but  the  majority  of  observers, 
probably  more  correctly,  think  that  the  prominence  is  caused  by  some  morbid 
condition  of  the  structures  situated  in  the  orbit,  behind  the  globe.  What  this 
morbid  state  is,  remains,  however,  still  uncertain.  Effusion  of  serum,  increase 
of  post-ocular  fat  and  cellular  tissue,  congestion  of  the  orbital  veins,  &c.  have 
been  assigned  by  different  writers  as  causes  of  the  protrusion. 


EXOPHTHALMIC  GOITRE. 


297 


remarkable  variations  in  this  respect,  according  to  the  state  of 
mind,  rest,  or  palpitation.  It  appeared  to  be  highly  vascular, 
and  conveyed  to  the  touch  the  sensation  of  an  erectile  tumour.* 
There  is  commonly  also  a  purring  thrill  to  be  felt  by  the  fingers, 
and  a  loud  and  sometimes  musical  bruit  to  be  heard  through 
the  stethoscope.  Indeed,  some  years  ago  a  case,  in  which  there 
existed  this  condition  of  the  gland,  was  mistaken  for  an  aneurism, 
and  (though  fortunately  for  the  patient  the  nature  of  the  disease 
was  discovered  in  time)  a  day  had  been  appointed  for  tying  the 
carotid  artery.f 

Together  with  the  pulsation  of  the  thyroid  gland  and  of  its 
dilated  main  arteries,  the  carotids  beat  violently,  and  often  with 
a  double  pulsation  and  loud  bruit ;  and  the  patient  complains 
of  distressing  sensations  of  suffocation,  hammering  in  the  head, 
vertigo,  tinnitus  aurium,  &c.  In  a  case  recorded  by  Sir  H. 
Marsh,  the  patient  could  feel  the  whizzing  in  her  neck,  and  it 
formed  one  of  her  most  distressing  symptoms.  Sometimes  also 
the  pulse  in  other  arteries  than  the  carotid  is  unusually  jerking 
and  large.  In  one  of  Dr.  Stokes's  cases  the  patient  complained 
of  violent  pulsation  of  the  abdominal  aorta;  and  in  a  case 
which  Dr.  C.  J.  B.  Williams  mentioned  at  the  Med.-Chir. 
Society,  J  there  was  enlargement  of  the  arteries  of  the  forehead, 
face,  and  neck.  In  many  cases,  however,  a  marked  difference 
in  the  pulsation  of  the  carotids  and  of  the  radial  arteries  has 
been  noticed  ;  that  of  the  former  being  violent  and  jerking, 
that  of  the  latter  comparatively  feeble.  §  Sometimes  large  veins 
can  be  seen  ramifying  over  the  enlarged  thyroid  gland ;  and 
the  external  jugular  and  other  veins  of  the  neck  are  at  the 
same  time  much  distended.  The  heart  beats  quickly,  and  upon 
the  least  excitement  violently ;  and  at  its  base  and  in  the  large 
arteries  a  bellows-sound  is  almost  always  to  be  heard  through  a 
stethoscope.  The  pulse,  indeed,  habitually  rapid,  often  reaches 
130-140  beats  in  a  minute.  1| 

From  the  foregoing  account  it  will  be  readily  seen  that  this 
disease  is  very  difierent  from  ordinary  goitre ;  and  indeed  its 
diagnosis  from  this  or  from  any  other  malady  is  not  difficult. 
These  are  the  chief  points  of  distinction  from  common  broncho- 

Contrihutions  to  Practical  Medicine,  1862,  p.  121. 
+  Diseases  of  the  Heart  and  Aorta,  by  Dr.  Stokes,  p.  279. 
X  Lancet,  Dec.  8,  1860. 

§  Dr.  Stokes,  op  cit. ;  Dr.  J.  0.  Fletcher,  Brit.  Med.  Journal,  May  23,  1863. 
II  Begbie,  op.  cit.  p.  130. 
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cele:  1,  The  size  of  the  tumour  formed  by  the  enlarged  gland 
varies  considerably  with  the  general  condition  of  the  patient  as 
to  rest  or  excitement,  and  their  effect  on  the  heart's  action ;  2, 
the  appearance  of  the  disease  is  independent  of  endemic  influ- 
ences, so  powerful  in  the  production  of  ordinary  goitre ;  3,  the 
tumour  rarely  becomes  large  enough  to  cause  any  great  de- 
formity, though  Dr.  Stokes  says  he  has  seen  two  cases  in  which 
this  was  produced  in  a  considerable  degree  ;  4,  Dr.  Graves  says 
that  it  differs  also  from  goitre  in  its  size  becoming  stationary 
just  at  that  period  of  growth  at  which  the  last-named  disease 
usually  increases  more  rapidly ;  5,  the  purring  thrill  and  loud 
murmur  in  the  tumour,  as  well  as  the  other  general  symptoms, 
— the  palpitation,  the  prominent  eyeballs,  the  jerking  carotids, 
&c., — will  be  abundantly  sufficient  for  confirming  the  diagnosis. 

Notwithstanding  the  apparent  urgency  of  the  symptoms,  this 
disease  is  very  rarely  fatal,  unless  accompanied  with  organic 
disease  of  the  heart,  or  some  other  serious  complication.  Com- 
paratively few  opportunities  of  examining  the  condition  of  the 
thyroid  gland,  after  death,  have  therefore  occurred;  and  these 
have  been  for  the  most  part  in  those  who  died  from  some 
attendant  malady,  rather  than  from  the  peculiar  assemblage  of 
morbid  symptoms  which  by  themselves  make  up  the  disease. 

The  appearances,  therefore,  which  have  been  observed  in  the 
heart,  &c.,  after  death,  in  the  few  cases  on  record,  must  not  be 
taken  as  representing  those  which  ordinarily  exist ;  but  must 
be  checked  by  the  observation  of  the  far  larger  number  of  cases 
in  which  complete  recovery  has  ensued  on  proper  treatment. 
The  appearances,  however,  which  more  immediately  concern 
us — those  in  the  thyroid  gland,  namely — are  probably  charac- 
teristic. 

In  1841,  Sir  H.  Marsh  communicated  to  the  Pathological  Society  of  Dublin 
au  account  of  a  patient  who  suffered  from  this  disease,  and  who  died  from 
gangrene  of  the  extremities,  preceded  by  erysipelas  and  anasarca.  The  thy- 
roid gland  was  irregularly  lobulated  on  the  surface,  the  lobules  or  cysts  con- 
taining a  quantity  of  clear  fluid.  The  right  internal  jugular  vein  was  much 
dilated,  and  measured,  when  emptied  by  puncture,  an  inch  and  a  half  across. 
One  of  the  enlarged  lobes  of  the  thyroid  body  lay  over  the  carotid  artery. 
Both  auricles,  especially  the  left,  were  much  dilated.  The  left  ventricle  was 
somewhat  dilated  and  hypertrophied.  The  auriculo-ventricular  valves,  on 
both  sides,  had  thickened  margins ;  the  disease  apparently  proceeding  from 
depositions  of  fatty  granular  matter  under  the  membrane.  The  right  valves 
were  more  affected  than  the  left.*    In  another  case,  that  of  a  woman  who  died 


*  Stokus,  op.  cit.  p.  290. 
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from  apoplexy,  and  who,  at  the  time  of  her  death,  suffered  from  this  disease, 
the  thyroid  arteries,  which  during  life  could  be  felt  pulsating  strongly,  were 
found  greatly  enlarged  and  remarkably  tortuous.  The  thyroid  gland  was 
enlarged.  The  left  ventricle  was  greatly  hypertrophied,  and  its  cavity  much 
dilated.*  In  a  case  of  Dr.  Begbie's,  the  thyroid  gland  was  enlarged  to  three 
times  its  normal  bulk  from  hypertrophy.  The  heart  was  somewhat  enlarged, 
from  slight  dilatation  of  the  right  cavities.  The  walls  of  the  right  auricle 
were  very  thin.  The  valves  were  healthy.  Various  other  organs  were  more 
or  less  diseased.!  In  another  case  recorded  by  the  same  author,  and  in  which 
the  patient  died  from  heart-disease,  general  dropsy,  &c.  '  the  sterno-hyoid 
and  sterno-thyroid  muscles  were  much  thinner  and  broader  than  natural, 
from  being  stretched  over  the  thyroid  body,  which  was  of  large  size.  The 
external  jugular  veins  were  normal;  the  internal  jugulars  were  large;  the 
left  one,  when  slit  open,  measured  an  inch  and  a  half  across  at  a  level  with, 
the  cricoid  cartilage.  The  thyroid  body  was  of  large  size,  but  was  not  weighed ; 
its  weight,  however,  might  be  computed  at  four  or  five  times  the  natural 
weight.  Each  lateral  lobe  measured  an  inch  and  a  half  in  breadth,  and  was 
of  a  corresponding  thickness.  This  great  size  was  not  partial,  but  general ; 
and  although  the  isthmus  was  comparatively  larger  than  the  lateral  lobes, 
there  was  complete  symmetry  of  both  sides.  It  was  of  a  dusky-red  colour, 
smooth,  and  well-defined,  and  slightly  irregular  on  its  anterior  surface ;  but 
still  retained  the  natural  convex  and  semilunar  form  of  the  organ,  when  in 
a  state  of  health.  J    Several  other  organs  were  diseased. 

The  prognosis  in  those  cases — the  most  frequent — in  which 
there  exist  no  signs  of  grave  organic  disease  in  the  heart  or 
other  organs  is  very  favourable,  though  a  long  time  often  passes 
before  the  characteristic  features  of  the  disease  entirely  disap- 
pear. In  favourable  cases,  the  heart,  becoming  less  excitable, 
again  recovers  its  former  steady  and  healthy  action ;  and  an 
improvement  in  the  state  of  this  organ  seems  to  be  usually  the 
first  step  towards  recovery.  §  Then  ^ollow  recession  of  the 
eyeballs  within  the  orbit,  and  gradually  lessening  of  the  thyroid 
tumour,  with  loss  of  its  pulsation,  and,  it  may  be,  hardening  of 
its  substance ;  ||  and  accompanying  these  are  improvement  in 
the  general  health,  and  commonly,  after  a  longer  or  shorter 
time,  perfect  recovery. 

The  immediate  causes  of  the  disease  are  not  very  well  defined ; 
but  they  appear  to  include  almost  any  of  those  circumstances 
which  lead  to  general  ill-health  and  anaemia,  although  in  some 
cases  the  patients  are  tolerably  healthy-looking  or  even  plethoric. 
Dr.  Begbie,  however,  thinks  that  even  in  these  there  is  probably 

*  Ibid.  p.  291.  t  Op.  cit.  p.  141.  J  Op.  cit.  p.  146.  ' 

§  Dr.  Fletcher,  Dr.  Stokes,  &c.  op.  cit. 

II  Dr.  Bullar,  Med.-Chir.  Trans,  vol.  xliv.  p.  40;  Dr.  Stokes,  op.  cit.j 
p.  288. 
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an  unlieaithy  condition  of  the  blood  ;  and  adds, '  I  have  seen  no 
instance  of  the  disease  in  which  the  general  and  physical  signs 
of  ansemia  were  not  more  or  less  completely  developed,  and  no 
case  in  which  an  adequate  cause  of  that  condition  was  not 
furnished  in  its  history ;  nor  any  one  in  which  a  marked  miti- 
gation, or  complete  removal  of  the  symptoms,  has  not  taken 
place  under  a  plan  of  treatment  calculated  to  overcome  the 
blood-disorder.'*  Amenorrhcea,  long-continued  haemorrhage 
from  piles,  bilious  diarrhoea,  want  of  rest,  and  many  other 
similar  causes,  have  been  assigned  in  different  cases.  Dr. 
Stokes  says,  '  In  young  women,  mental  anxiety  and  the  effect  of 
terror  may  produce  it.  I  have  known  a  remarkable  instance  of 
the  latter  cause  inducing  the  disease  in  a  lady  who  had  previously 
been  healthy.'  In  a  few  cases  the  disease  appears  intimately 
associated  with  organic  disease  of  the  heart ;  but  this  can  be  by 
no  means  considered  essential,  and  the  cardiac  disease  is  sup- 
posed by  many,  when  it  exists,  to  follow  rather  than  precede 
the  symptoms  which  have  been  described,  and  to  arise  from 
long-continued  functional  disorder  of  the  organ. 

There  has  been  almost  as  much  difference  of  opinion  con- 
cerning the  nature  of  this  disease  as  there  has  been  agreement 
concerning  its  symptoms,  prognosis,  and  treatment.  Dr.  Begbie 
thinks  that  the  essence  of  the  disease  consists  in  a  vitiated  or 
impoverished  condition  of  the  blood,  and  that  this  condition, 
acting  directly  on  the  cardiac  nerves,  excites  the  heart  and 
vessels  to  over-action ;  that  the  anaemic  palpitation  thus  pro- 
duced is  followed  by  the  characteristic  symptoms,  and,  if  not 
removed,  issues  in  organic  change  of  the  heart,  in  enlargement 
of  the  great  vessels,  in  induration  and  structural  degeneration 
of  the  thyroid  gland,  &c.  Dr.  Stokes  supposes  that  the  disease 
is  a  special  form  of  cardiac  neurosis,  which  may  lead  to  organic 
disease,  and  that  the  nervous  excitement  is  possibly  propagated 
to  the  arteries  of  the  neck,  as  he  thinks  that  their  pulsation  is 
more  than  can  be  accounted  for  by  the  force  of  the  heart. 
Prof.  Laycockf  thinks  the  symptoms  are  due  to  neurosis  of  the 
cerebro-spinal  tract,  or  rather  of  several  vaso-motor  centres  in 
the  spinal  cord.  The  bronchocele  (which  is  essentially  a  dilata- 
tion of  the  vessels  of  the  thyroid  gland)  he  thinks  is  due  to 
a  lesion  of  a  paralysing  kind  of  the  trunk  of  the  sympathetic. 
Dr.  J.  O.  Fletcher  is  of  opinion  that  we  must  look  to  the  ner- 
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vous  system,  and  especially  to  the  brain  for  the  caiTse,  and  that 
the  disease  is  '  hyperneuria,'  induced  by  sleeplessness,  anxiety, 
&c.,  impairing  digestion  and  assimilation ;  '  secondarily  inter- 
fering with  the  normal  nutrition  of  the  nerve-centres,  causing  a 
state  of  hyperneurosis  with  want  of  power,  which  induces  im- 
perfect secretion  by  some  organs,  and,  as  a  necessary  consequence 
of  this,  if  long  continued,  causes  organic  changes.'*  Dr.  Hand- 
field  Jones  :  that  the  fundamental  malady  is  debility,  especially 
of  the  nervous  system,  which,  by  affecting  various  vaso-motor 
nerves,  gives  rise  to  the  several  symptoms. f  M.  Trousseau : 
that  it  is  a  neurosis,  having  its  proximate  cause  in  a  change  of 
the  vaso-motor  apparatus,  and  that  the  ansemia  follows,  rather 
than  precedes,  the  characteristic  symptoms. | 

The  proper  treatment  is  very  definitely  pointed  out  by  the 
causes  and  symptoms  of  the  disease.  To  remove  those  condi- 
tions (if  they  still  exist)  which  appear  to  have  been  important 
elements  in  the  first  production  of  the  disease,  as  haemorrhage, 
over-exertion  of  mind  or  body,  &c. — to  allay  the  excessive 
action  and  irritability  of  the  heart  by  digitalis,  morphia,  hyos- 
cyamus,  and  similar  drugs — to  improve  the  impoverished  or 
vitiated  blood  by  tonics,  especially  iron — to  place  the  patient 
in  favourable  conditions,  so  far  as  is  possible,  for  good  air  and 
perfect  rest, — are  the  obvious  and  most  important  general 
methods  of  treatment,  the  details  of  which  must  be  decided 
separately  for  each  case.  Iodine,  whether  taken  internally,  or 
applied  to  the  surface  of  the  swollen  thyroid  gland,  appears  to 
be  by  itself  of  very  little  use.  The  application  of  ice  appears  in 
some  cases  to  be  very  beneficial.  It  doe,-  not  often  happen  that 
immediate  danger  is  caused  by  the  pressure  of  the  enlarged 
thyroid  body  on  the  trachea ;  but  M.  Trousseau  relates  such  a 
case  ;  and  the  patient,  a  boy  about  14  years  old,  was  apparently 
saved  from  suffocation,  or,  at  least,  from  undergoing  tracheo- 
tomy, by  venesection,  by  the  application  of  ice  to  the  neck, 
and  by  the  administration  internally  of  digitalis.  §  Three  weeks 
afterwards  he  could  walk  more  than  two  miles,  and,  when  M. 
Trousseau  last  saw  him,  he  had  almost  completely  recovered. 

Dr.  Graves  ingeniously  suggests  that  the  globus  hystericus, 
so  commonly  attendant  upon  nervous  palpitation,  and  so  often 
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referred  by  the  patient  to  the  situation  of  the  thyroid  gland, 
may  arise  from  swelling  of  this  body  and  pressure  on  the 
trachea;  and  that  it  is  not,  therefore,  a  purely  nervous  sen- 
sation. 

Acute  inflammation  of  the  thyroid  body  is  rare.  Sir  T.  Watson 
remarks  that  this  gland  '  does  not  seem  very  prone  to  inflame ; 
and  probably  Dr.  Copland  is  right  in  his  opinion  that  inflam- 
mation occurs  spontaneously  in  this  organ  in  scrofulous  persons 
only.'*    I  have  met  with  one  instance  of  the  disease. 

An  old  woman,  incurably  insane,  died  in  Bethlehem  Hospital,  December  22, 
1846.  Before  death,  for  some  days,  she  had  experienced  great  difficulty  in 
swallowing,  and  had  objected  to  take  food.  On  examination  of  the  body,  it 
was  found  that  the  skull-cap  was  thicker  and  heavier  than  natural,  and  the 
brain  was  congested  with  blood.  There  was  diffused  purulent  infiltration  for 
one  inch  in  length  and  half  an  inch  in  breadth,  affecting  the  cellular  tissue  of 
the  oesophagus  just  where  it  winds  round  to  get  in  front  of  the  descending  aorta. 
The  left  lobe  of  the  thyroid  body  was  much  enlarged,  and  occupied  by  cysts  of 
various  sizes.  There  was  purulent  infiltration  diffused  throughout  the  whole 
organ,  but  more  extensive  on  the  left  side.  The  cysts  contained  flakes  of  thick 
fibrine  mixed  with  fcetid  fluid.  The  oesophagus  was  contracted  in  that 
spot  around  which  the  pus  had  been  effused.  There  was  no  other  morbid 
appearance. 

Mr.  Turner,  of  Kensington,  has  related  some  cases  of  suppu- 
rating cysts  of  the  thyroid  body,  treated  by  free  incision ;  in 
one  case  the  cyst-wall  came  away,  and,  reasoning  from  this 
experience,  he  proposed,  as  a  method  of  treatment,  to  obliterate 
the  cysts  formed  in  this  gland  by  inflammation  artificially  ex- 
cited in  the  following  manner.  The  skin  covering  the  cysts  was 
gradually  destroyed  by  repeated  applications  of  caustic  potash 
rubbed  over  a  space  equal  in  size  to  a  florin;  then  a  blunt- 
pointed  director  was  introduced,  and  pushed  about  so  as  to 
excite  vascular  action,  in  consequence  of  which  suppuration 
ensued,  and  the  cavity  slowly  contracted.  He  put  this  method 
into  practice  in  two  cases,  the  particulars  of  which  ai'e  related  in 
the  Medical  Times  and  Gazette,  Jan.  20,  1855.  We  must  accord 
merit  to  this  surgeon  for  the  care  with  which  he  conducted  his 
cases. 

In  1841,  the  late  Mr.  Vincent  had  under  his  care,  in  St.  Bartholomew's 
Hospital,  a  woman,  48  years  old,  with  a  tumour  in  front  of  the  neck]  as  large 
as  the  head  of  a  child  of  two  years.    The  tumour  contained  fluid,  which  was 
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twice  withdrawn  with  a  trocar.  The  fluid  first  evacuated  resembled  serum, 
but  coagulated  spontaneously  ;  on  the  second  occasion  it  was  mixed  with  blood. 
After  the  second  operation,  the  cyst  inflamed,  and  discharged  grumous  and 
sanious  pus ;  but  it  also  enlarged  quickly,  and  the  patient  died  unexpectedly 
from  8uff"ocation.  On  examination  after  death,  it  was  found  that  nearly  the 
whole  of  the  right  lobe  of  the  thyroid  body  was  occupied  by  a  cyst,  the  walls 
of  which  were  two  lines  in  thickness ;  the  cavity  was  full  of  lymph,  pus, 
and  blood ;  the  sudden  death  was  due  to  a  discharge  of  a  great  part  of  its 
contents  into  the  pharynx  and  larynx,  through  an  ulcerated  aperture  into  the 
former.* 

In  reference  to  ttis  subject  Flajani  says  : — 

'  I  was  once  called  to  assist  a  gentleman,  40  years  of  age,  brought  to  death's 
door  by  a  bleeding,  which  arose  from  the  application  of  caustic  to  the  fore  part 
of  the  neck.  As  tourniquets,  bandages,  &c.,  proved  quite  ineffectual,  it  was 
indispensable  to  make  pressure  on  the  part  with  the  finger  of  an  assistant 
for  twenty-four  hours,  ere  the  haemorrhage  could  be  stopped ;  a  copious 
suppuration  ensued,  and  it  was  three  months  before  the  part  healed.  I  was 
likewise  present,'  says  he,  'at  the  opening  of  a  similar  but  larger  swelling  in 
the  same  situation,  the  patient  being  an  elderly  person,  who  had  suffered  from 
the  disease  for  several  years.  The  incision  caused  the  evacuation  of  a  small 
quantity  of  serum,  contained  in  the  cellular  membrane ;  but  the  following  day 
the  tumour  inflamed,  the  difficulty  of  respiration  increased,  and  for  some  days 
the  patient  was  in  great  danger.  At  length  suppuration  was  established,  fol- 
lowed by  destruction  of  a  great  deal  of  the  cellular  membrane  and  several 
sinuses.  The  patient  lost  his  life  ;  and  on  examination  of  the  body,  the  lungs 
were  found  tuberculated ;  an  eff'ect  of  the  impediment  to  the  circulation  of 
the  blood  through  the  smaller  vessels  of  those  organs.' t 

I  have  succeeded  in  producing  the  complete  obliteration  of  a 
thyroid  cyst,  with  corresponding  diminution  in  the  size  of  the 
swelling  of  the  gland,  in  a  young  married  woman,  healthy,  and 
of  temperate  habits,  by  means  of  the  injection  of  iodine  in  the 
usual  proportions  of  one  drachm  of  the  tincture  to  five  of  water. 
But  whoever  undertakes  such  an  operation  should  bear  in  mind 
the  numerous  complications  which  may  await  him  ;  as  well  as 
the  fact  that  in  some  instances  the  hsemorrhage  has  been  so 
severe  as  to  demand  the  application  of  a  ligature  to  the  carotid 
artery. 

Two  cases  of  coMcer  of  the  thyroid  body  have  been  recorded 
by  Dr.  v.  Franque.J  Both  patients  were  between  forty  and 
fifty  years  of  age,  and  in  both  instances  there  was  found  further 
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morbid  deposit  in  various  organs.  In  the  left  lung  of  the  first 
case  there  were  noticed  old  tubercle  in  the  upper  lobe,  and 
cancerous  deposit  in  the  other  parts.  In  the  second  case  the 
viscera  were  very  generally  aifected. 

The  same  disease  has  been  described  by  Mr.  Caesar  Hawkins 
in  the  Medical  Gazette,  1843.  The  first  case,  seen  in  1837, 
might  perhaps  be  somewhat  doubtful,  from  want  of  post-mortem 
examination ;  but  four  other  cases  were  verified.  The  disease 
commenced  between  the  ages  of  forty-five  and  sixty.  In  one 
instance  the  parts  adjacent  to  the  pharynx  and  oesophagus  were 
infiltrated  by  cancer.  There  was  a  large  ulcer  on  the  oesopha- 
gus, and  the  right  internal  jugular  vein  was  closely  adherent  to 
the  tumour.  I  have  seen  a  similar  case  in  St.  Bartholomew's 
Hospital. 

In  such  cases  none  but  palliative  remedies  are  of  any  avail ; 
but  the  pain  and  distress  in  breathing  may  be  greatly  allayed 
by  the  employment  of  the  hypodermic  injection  of  morphine. 

In  conclusion,  I  may  repeat  the  words  of  Eokitansky :  '  If 
we  except  serous,  fibrous,  cartilaginotis,  and  bone-like  produc- 
tions, all  other  new  formations  in  the  thyroid  gland  are  ex- 
tremely rare.  Tubercle  is  scarcely  ever  seen,  and  cancer  in  its 
medullary  form  is  in  the  highest  degree  exceptional.'* 

HOLMES  COOTE. 
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PART  I. 

General  or  Constitutional  Affections. 

EVERY  deviation  from  the  healthy  structure,  function,  or 
colour  of  any  one  anatomical  element  of  the  skin  is  a 
disease  of  the  skin;  and  all  abnormal  states  of  the  hair  and 
nails  are  properly  ranked  in  the  same  category,  because  the 
hair  is  formed  by  one  of  the  integral  parts  of  the  skin,  and  the 
nails  are  a  modification  of  the  epithelium. 

The  majority  of  the  diseases  of  the  skin  are  secondary  to 
constitutional  derangements ;  in  some,  however,  the  latter  are 
comparatively  trifling,  while  in  others  the  external  local  disease 
is  an  insignificant  part  of  a  grave  illness.  Special  writers  have 
usually  classed  some  of  these  grave  constitutional  diseases 
among  diseases  of  the  skin;  it  seems,  however,  undesirable 
to  describe  under  this  head  the  acute  specific  diseases. 

In  other  diseases  of  the  skin,'  again,  the  subcutaneous  tissues 
are  so  deeply  involved,  that  the  skin-affeccion  constitutes  a  very 
small  part  of  the  local  disease,  and  the  propriety  of  classing 
such  affections  with  ordinary  skin-diseases  is  more  than  ques- 
tionable. The  same  is  true  in  regard  of  certain  diseases  at- 
tended with  deviations  from  the  healthy  functions  of  the  skin  ; 
as  for  example,  local  perspiration,  the  result  of  disease  of  the 
nervous  system. 

Diseases  of  the  sldn  are  often  treated  of  as  special  affections 
but  diseases  of  the  skin  no  more  constitute  a  special  department 
of  medicine  than  do  diseases  of  the  heart,  lungs,  or  liver.  Like 
diseases  of  all  other  organs,  diseases  of  the  skin  are  disposed  to 
by  certain  constitutional  states,  and  by  diseases  of  other  parts ; 
and  like  all  other  organs,  the  skin,  when  extensively  diseased, 
leads,  perhaps  through  the  medium  of  the  blood,  to  abnormal 
conditions  of  parts  not  anatomically  related  to  it.     Diseases  of 
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the  skin  do  not  difFer  essentially  from  diseases  of  other  organs  : 
they  owe  their  origin  to  the  same  kind  of  causes,  they  agree 
with  them  pathologically,  they  run  a  similar  course,  and  they 
have  like  terminations.  In  regard  of  general  pathology,  of 
general  etiology,  and  of  general  therapeutics,  diseases  of  the 
skin  are  by  no  means  special.  In  reference  to  the  majority  of 
diseases  of  the  skin,  as  in  reference  to  other  diseases,  we  have 
to  consider  the  constitutional  state  that  disposes  to  the  affection, 
the  local  condition  that  renders  the  skin  susceptible  of  the 
special  disease,  and  the  locally-acting  cause  which  determines 
the  occurrence  of  the  disease ;  and  each  of  these  subjects  re- 
quires to  be  kept  in  view  when  treating  the  disease,  and  when 
(a  point  of  great  moment  in  reference  to  diseases  of  the  external 
surface  of  the  body)  determining  the  proper  measures  to  be 
adopted  in  order  to  prevent  a  recurrence  of  the  disease. 

The  division  of  diseases  of  the  skin  into  genera  and  species, 
and  the  best  modes  of  grouping  these  in  classes,  have  occupied 
a  great  deal  of  the  attention  of  dermatologists. 

No  doubt,  theoretically  considered,  the  best  and  primary 
division  of  diseases  of  the  skin  is  into  essentially  local  diseases 
and  essentially  constitutional  diseases.  And  this  division  would 
be  practically  the  best,  if  all  diseases  of  the  skin  could  be 
arranged  under  the  one  or  the  other  head;  because,  by  the 
position  assigned  to  any  particular  disease,  its  most  important 
pathological  character  would  then  be  at  once  known,  and  also 
the  most  important  point  to  be  kept  in  view  in  its  treatment. 
But  this  arrangement  is  impracticable.  Our  knowledge  of 
diseases  of  the  skin  is  not  precise  enough  for  all  to  be  referred 
severally  to  the  one  or  the  other  of  these  heads. 

Itch  is  essentially  a  local  disease,  and  small-pox  a  constitu- 
tional affection ;  but  where  shall  miliaria  be  placed,  seeing  that 
the  miliary  eruption  is  excited  by  some  abnormal  conditions  of 
the  perspiration,  e.g.  such  as  occurs  in  rheumatism?  Again, 
where  shall  urticaria  be  grouped  ?  Urticaria  is  sometimes 
excited  by  certain  articles  of  diet;  that  is  to  say,  during  the 
digestion  of  these  articles  a  material  enters  the  blood,  or  the 
blood  is  so  modified  as  to  excite  the  disease  of  the  skin  called 
urticaria.  Now,  does  the  fact  of  the  blood  being  contaminated 
in  this  way  from  the  food  constitute  a  claim  for  urticaria  to  be 
ranked  as  a  constitutional  affection?  It  manifestly  does  so. 
But  then  the  application  of  certain  irritants  to  the  skin  produces 
a  disease  identical  anatomically  with  that  induced  by  the 
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ingestion  of  the  substances  just  adverted  to.  So  that  urticaria 
may  be  a  purely  local  affection,  or  merely  the  local  manifesta- 
tion of  a  constitutional  state.  The  inconvenience  of  separating 
two  cases  of  what  is  one  genus  when  considered  anatomically, 
is  manifest.  If  the  diseases  of  the  skin  of  parasitic  origin,  and 
those  induced  by  the  external  application  of  direct  irritants,  be 
excluded,  there  are  very  few  which  are  not  more  or  less  de- 
pendent on  constitutional  derangement.  Even  parasitic  diseases 
seem  to  take  little  hold  on  the  constitutionally  sound;  and 
many  of  those  primarily  excited  by  local  irritants  are  kept  up 
by  constitutional  abnormities. 

A  second  method  of  dividing  skin-diseases  into  orders  is 
founded  on  the  supposed  pathological  nature  of  the  local  affection, 
e.g.  inflammation,  hypertrophy,  the  orders  thus  formed  being 
divided  into  genera  according  to  the  structure  supposed  to  be 
first  affected,  e.g.  the  sudoriferous  ducts,  the  sebaceous  follicles, 
the  hair-follicles,  the  epithelium.  But  the  fact  is,  that  medical 
knowledge  is  not  yet  sufficiently  advanced  to  enable  us  to 
determine  in  the  majority  of  cases  either  the  primary  patho- 
logical process  or  the  part  of  the  skin,  anatomically  considered, 
first  affected.  So  that  this  division,  which  when  first  proposed 
to  us  charms  by  its  appearance  of  scientific  accuracy,  is  in  the 
present  state  of  medicine  practically  impossible.  The  time  may 
come  when  it  will  be  as  useful  as  it  is  theoretically  pleasing,  but 
to-day  is  not  that  time. 

A  third  division  of  skin-diseases,  and  that  which  will  be 
adopted  in  this  article,  is  substantially  that  originally  proposed 
by  Plenck  of  Baden,  and  adopted  with  some  modification  by 
Willan,  and  subsequently  employed  by  a  large  number  of  writers 
on  the  subject.  At  the  same  time  I  shall  deviate  from  Willan's 
arrangement  widely  in  one  or  two  important  particulars.  The 
microscope,  by  revealing  the  presence  of  parasitic  plants  in 
certain  of  the  diseases  of  the  skin,  and  the  close  study  of  these 
same  diseases,  by  which  the  relation  between  the  plant  and  the 
disease  has  been  ascertained,  enable  us  to  found  a  new  order, 
and  so,  by  abstracting  certain  diseases  from  some  of  the 
genera  of  Willan,  to  render  those  genera  infinitely  more 
natural. 

The  faults  in  principle  of  Willan's  arrangement  are  many 
and  obvious ;  but  then  it  is  eminently  practical.  The  diseases 
grouped  together  in  his  arrangement  by  no  means  agree  patho- 
logically ;  but  then  his  divisions  greatly  facilitate  diagnosis; 
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they  enable  the  name  of  a  particular  case  of  disease  to  be 
learned,  and  that  being  learned,  its  pathological  and  anatomical 
position  may  subsequently  be  determined. 

Exanthemata. — The  diseases  of  the  first  group  have,  as  their 
great  characteristic,  redness,  disappearing  or  diminishing  tran- 
siently on  pressure.  The  cutaneous  affection  is  essentiall}' 
nothing  more  than  an  increased  quantity  of  blood  in  the  vessels 
of  a  portion  of  the  skin :  no  vesicles,  no  pustules,  no  scales,  no 
elevation  of  the  cutis  are  present.  Kow  and  then,  however,  the 
blood  accumulates  in  such  quantity  at  particular  points  as 
to  cause  a  little  elevation  of  the  cutis ;  and  if  these  points  are 
small  and  circular,  we  have  an  appearance  of  papulae ;  but  the 
elevation,  like  the  redness,  disappears  on  pressure ;  to  return, 
however,  when  the  pressure  is  removed.  True  papulse  cannot 
be  removed  for  an  instant  by  pressure. 

The  connection  between  the  hyperoemic  cutis  and  the  cuticle 
covering  it  is  usually  diminished  either  before  or  during  the 
stage  of  resolution;  and  the  consequence  is,  that  there  is 
generally  a  little  desquamation  of  the  cuticle  while  the  rash  is 
fading,  or  after  the  redness  has  disappeared.  It  is  highly 
probable  that  the  loosening  of  the  cuticle  is  due  to  the 
effusion  of  a  small  quantity  of  serosity  from  the  engorged 
vessels  of  the  surface  of  the  cutis.  Now  and  then  fluid  is 
effused  in  sufi&cient  quantity  to  raise  the  cuticle  from  the  cutis ; 
thus  in  the  eruption  of  scarlet  fever  it  is  very  common  to  find 
innumerable  vesicles  stud  the  red  surface  ;  and  in  erysipelas  the 
cuticle  is  occasionally  elevated  into  bulla?.  The  diseases  cha- 
racterised by  red  patches  disappearing  under  pressure  con- 
stitute the  order  exanthemata :  these  diseases  are  erythema, 
roseola,  urticaria. 

Hoemorrhagia. — In  the  exanthemata  the  blood  is  within  the 
vessels  of  the  red  part ;  in  the  order  hazmorrhagia  the  blood 
escapes  from  its  vessels  into  the  substance  of  the  cutis,  and  so 
crimson  spots  unaffected  by  pressure  are  formed.  There  are 
only  two  diseases  thus  distinguished,  viz.  purpura  and  scurvy. 
But  hsemorrhage  into  the  substance  of  the  cutis  occurs,  and  not 
i|pfrequently,  in  the  course  of  all  diseases  of  low  type.  If  the 
hsemorrhagic  spots  be  small,  they  are  termed  petechise ;  if  large, 
vibices  or  ecchymoses.  When  small,  the  spots  formed  by 
cuticular  haemorrhage  are  usually  circular ;  at  the  bend  of  the 
elbow,  however,  they  are  oval.  When  large,  they  are  often 
very  irregular  in  form. 
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Vesiculce. — The  third  group  is  characterised  by  yesicles,  i.e. 
by  minute  collections  of  serous  fluid  seated  immediately  under 
the  cuticle.  Although  at  first  transparent,  this  fluid  ordinarily 
becomes  in  a  short  time  opalescent,  milky,  or  even  puriform. 
The  cuticle  covering  it  is  also  at  first  quite  transparent ;  after  a 
while,  however,  it,  like  the  fluid  beneath,  grows  white  and 
opaque.  This  change  in  the  cuticle  may  precede  that  in  the 
contents  of  the  vesicle.  The  fluid  of  a  vesicle  is  formed  on  the 
surface  of  the  cutis,  directly  beneath  the  cuticle.  The  fluid 
from  a  vesicle  may  be  absorbed,  or  it  may  dry  up  and  form  with 
the  cuticle  over  it  a  thin  scale ;  this  scale  may  be  detached, 
or  it  may  remain  attached  and  be  thickened  by  fresh  secretion 
beneath  it. 

If  the  vesicles  are  very  small  and  numerous,  and  the  fluid  in 
them  contains  but  little  solid  matter,  then  a  mere  furfuraceous 
desquamation  follows  the  absorption  of  their  contents,  their 
bursting,  or  their  desiccation;  under  these  circumstances  the 
vesicular  nature  of  the  disease  may  be  overlooked,  and  the 
desquamation  of  the  cuticle  only  noticed. 

If  the  fluid  contains  a  large  amount  of  solid  matters,  or  if 
the  scales  first  formed  be  thickened  by  the  drying  on  them  of 
fresh  secretion,  then  flat  scabs  of  a  yellowish-brown  colour  are 
formed.  These  scabs  are  often  raised  at  the  circumfei-ence. 
Dry  or  moist  honey-like  scabs  are  never  formed  by  the  drying- 
up  of  vesicles. 

It  has  been  said  that  vesicles  are  formed  at  the  orifice  of 
sudoriferous  ducts;  but,  although  this  may  be  true  in  some 
cases,  all  vesicles  are  not  so  constituted.  The  diseases  or 
genera  of  the  order  vesiculse  are — sudamina,  miliaria,  eczema, 
and  herpes. 

Bullce. — The  diseases  belonging  to  the  fourth  order  of  skin- 
diseases  are  distinguished  by  the  eruption  of  buUas ;  that  is  to 
^^J>  collections  of  serosity  of  considerable  size,  situated 
directly  beneath  the  cuticle,  and  raising  the  ctiticle  from  the 
cutis.  BullcB  differ  from  vesicles  only  in  size ;  they  vary  in 
diameter  from  a  quarter  of  an  inch  to  two  inches.  Now  a^nd^ 
then  the  blebs,  as  they  are  called,  attain  the  dimensions  of  half 
a  hen's  egg.  The  fluid  of  bullae,  like  that  of  vesicles,  as  well  as 
the  cuticle  over  them,  may  be  transparent  or  opalescent. 
BuUte  may  be  followed  by  crusts  or  by  ulcerations.  Pem- 
phigus and  rupia  are  the  only  two  diseases  belonging  to  this 
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Pushdce. — The  presence  of  pustules  marks  tlie  fifth  order. 
Pustules  contain  pus  from  the  moment  of  their  formation.  The 
inflammation,  on  which  the  formation  of  pus  depends,  extends 
Bome  depth  into  the  cutis ;  so  that  the  collection  of  pus  which 
constitutes  the  pustiile  is  situated  in  the  cutis  and  not  merely 
on  it  immediately  beneath  the  cuticle. 

When  vesicles  become  opalescent,  the  opalescence  depends 
on  the  presence  of  pus-corpuscles  and  molecular  gramiles ;  but 
true  vesicles,  whether  their  contents  be  transparent  or  milk}', 
are  never  sunk  into  the  cutis,  and  the  pus-corpuscles  when 
present  constitute  a  very  small  proportion  of  the  contents  of 
the  vesicle. 

Pustules  are  followed  by  thick  and  dry  or  by  honey-like 
crusts. 

There  are  three  forms  of  pustules — viz.  psydracise,  phlyzaciccj 
and  achores. 

Psydracise  are  very  little  raised  above  the  level  of  the  cutis. 
They  are  seated  in  the  hair-follicles — a  hair  passing  through 
the  centre  of  each  pustule.  The  redness  around  this  variety  of 
pustule  is  frequently  very  trifling,  especially  when  the  pustules 
are  placed  at  some  distance  from  each  other ;  when  near 
together,  however,  the  skin  between  may  be  red,  hot,  and 
swollen. 

Phlyzacite  are  distinct  pustules  of  some  size,  seated  on 
elevated,  inflamed  bases.  They  are  found  especially  on  the 
trunk  and  extremities,  and  they  terminate  in  small  browai 
scabs. 

Achores  are  very  small  pustules  on  comparatively  large  in- 
flamed bases ;  base  and  collection  of  pus,  however,  fonn  to- 
gether only  a  small  pustule.  Achores  are  formed  in  considerable 
numbers  in  the  vicinity  of  each  other,  the  cvitis  between  being- 
red,  hot,  and  swollen.  They  are  more  common  on  the  faces  of 
children  than  elsewhere.  The  secretion  from  them  forms  those 
very  large,  thick,  irregular-shaped  scabs,  resembling  dried 
honey  in  consistence,  so  common  on  the  chins  of  children. 
Achores  are  inflamed  hair  and  sebaceous  follicles. 

Impetigo,  ecthyma,  equinia,  and  variola,  are  the  genera  in 
the  order  pustulte. 

Parasitce. — The  diseases  of  the  skin  in  which  a  vegetable 
parasite  is  invariably  present  are  tinea  tonsurans,  tinea  favosa, 
tinea  sycosis,  and  chloasma.  Tinea  decalvans  is  also  placed  in 
this  e-roun.   _  .  ^ 
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There  is  only  one  disease  characterised  by  tlie  presence  of  an 
animal  parasite,  viz.  scabies. 

Papulce. — Papnlffi  are  solid  elevations  of  the  cutis  of  small 
size,  papilliform ;  tlieir  coloiir  varies  from  dull  white  to  bright 
red.  When  red,  the  colour  may  be  removed  for  an  instant  by 
pressure,  but  the  elevation  remains.  Papulse  are  supposed  by 
some  to  be  enlarged  papillae;  but  the  researches  of  Gustav 
Simon  prove  that  papulae  may  be  formed  at  any  point  of  the 
cutis  by  infiltration  of  the  cutis  at  that  point  with  serosity. 

Three  genera  belong  to  the  order  papulte,  viz.  strophulus, 
lichen,  and  prurigo. 

Squamce.—Tlie  order  squamse  is  characterised  by  the  for- 
mation of  an  excessive  quantity  of  epithelium-scales  loosely 
attached  to  each  other  and  to  the  cutis.  By  the  slightest 
friction  dry  opaque  white  scales  are  detached  from  the  diseased 
surface. 

Psoriasis  and  pityriasis  are  the  only  two  genera  of  the  order 
squamse. 

Tuhercula. — Solid  hard  elevations  of  the  cutis,  much  larger 
than  papulae,  are  called  tubercula.  In  this  order  are  included 
several  diseases  anatomically  and  pathologically  very  different 
from  each  other.  The  order  tubercula  includes  moUuscum, 
acne,  lupus,  elephantiasis,  framboesia,  keloid,  and  cancer. 

MaculcB. — The  diseases  of  the  order  maculae  are  characterised 
by  the  presence  of  too  much  or  too  little  pigment  in  the  parts 
of  the  skin  affected,  and  therefore  by  white  or  dark-coloured 
spots.    They  are  lentigo,  ephelis,  vitiligo,  and  nigrities. 

Xerodermata. — The  order  xerodermata  is  characterised  by 
roughness,  dryness,  and  loss  of  elasticity  of  the  skin,  without 
desquamation  of  the  cuticle  or  any  eruption.  Ichthyosis  and 
xeroderma  (Wilson)  are  the  diseases  which  constitute  this 
order. 

As  each  order  of  skin-diseases  is  divided  into  genera,  so  each 
genus  is  divided  into  species.  The  species  of  some  genera 
differ  from  each  other  most  decidedly  both  anatomically  and 
pathologically.  Some  species,  again,  are  anatomically  almost 
identical,  although,  pathologically  considered,  they  are  very 
different;  while  others,  although  very  different  in  aspect,  are 
pathologically  alike.  The  specific  name  usually  indicates  some 
striking  peculiarity  of  the  disease  ;  in  some  cases  a  peculiarity 
in  the  constitutional  state,  as  in  rubeola  maligna,  roseola 
variolosa;  in  some,  a  peculiarity  in  the  local  symptoms,  e.g. 
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rubeola  sine  catarrlio ;  in  some,  in  the  form  of  the  eruption,  e.g. 
roseola  annulata,  erythema  circinnatnm ;  in  others,  in  the  time 
of  the  year  at  which  they  are  supposed  to  prevail,  e.g.  roseola 
EBstiva,  roseola  autumnalis ;  in  others,  in  the  seat,  e.g.  herpes 
labialis,  herpes  prreputialis ;  in  others,  in  the  dura.tion,  pem- 
phigus diutinus ;  in  others,  in  the  number  of  the  spots,  pem- 
phigus solitarius ;  in  others,  in  the  colour  of  the  eruption,  e.g. 
strophulus  aibidus ;  in  others,  in  the  sensation  of  the  patient, 
e.g.  prurigo  formicans. 

In  the  great  majority  of  instances  the  specific  name  is  a 
useless  burden  to  the  memory,  at  the  same  time  it  confuses 
the  mind  of  the  student.  It  is  therefore  greatly  to  be  regretted 
that  so  many  physicians  who  have  made  disease  of  the  skin  a 
more  or  less  special  study,  have  introduced,  on  the  inost  insig- 
nificant foundations,  new  generic  and  specific  names  for  well- 
described,  and  not  badly-named  diseases. 

Exanthemata. 

Roseola  is  an  acute  disease,  of  trifling  importance  so  far  as 
concerns  the  safety  or  the  suffering  of  the  patient. 

Roseola  is  so  named  from  its  colour.  It  is  characterised  by 
small  rose-coloured  spots,  or  by  a  roseate  mottling  of  the  skin. 
The  spots  are  slightly  raised  above  the  level  of  the  adjacent 
skin. 

All  varieties  of  roseola  have  a  purely  constitutional  origin. 
There  is  one  variety  very  common  in  children  and  young  persons 
of  both  sexes  (hence  called  by  some  R.  infantilis),  and  especially 
jjrevalent  in  hot  weather  (and  therefore  named  R.  aistiva),  in 
which  rose-coloiired  spots  and  mottling  give  to  the  skin  an 
appearance  very  closely  resembling  that  of  measles.  From  the 
rash  of  measles  that  of  roseola  cestiva  differs,  in  the  absence  of 
a  crescentic  form  or  arrangement  of  the  spots, — a  character 
very  rarely  indeed  Avanting  in  measles ;  in  the  very  irregular 
shape  of  the  patches,  and  in  their  more  rosy  and  generally  paler 
hue ;  in  their  commencing  on  the  most  prominent  parts  of  the 
face  and  extremities,  instead  of,  as  in  measles,  about  the  edge 
of  the  hairy  scalp ;  in  their  limitation  not  uncommonly  to  a 
small  part  of  the  trunk,  or  to  a  single  limb;  and  in  their 
irregular  course. 

Ti'ifling  febrile  disturbance  usually  precedes  the  rash  for  a 
few  hours,  or  it  may  be  a  day  or  two,  and  dryness  and  redness 
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of  the  fauces  are  common.  The  coryza,  so  distinctive  of  measles, 
is  never  observed  in  roseola  sestiva.  A  measles-like  rash, 
accompanied  hy  sore-throat,  and  without  coryza,  should  suggest 
the  possibility  of  the  case  being  roseola  sestiva.  If  more  than 
one  child  in  the  same  family  is  affected,  the  probability  is  in 
favour  of  the  disease  being  measles ;  but  the  writer  has  seen 
two  sisters,  after  an  error  in  diet,  affected  at  the  same  time  with 
well-marked  roseola  testiva.  Sometimes  those  of  the  greatest 
experience  will  be  in  doubt  whether  the  case  be  one  of  roseola 
sestiva  or  of  measles. 

The  duration  of  roseola  a3stiva  is  by  no  means  constant.  The 
rash  may  disappear  in  twenty-four  hours,  or  it  may  remain  out 
for  four  or  five  days.  Occasionally  it  appears  again  after  having 
once  vanished.  This  form  of  roseola  occasionally  occurs  as  an 
epidemic.  It  is  the  disease  to  which  the  name  bastard  measles 
has  of  late  j^ears  been  applied. 

A  rose-coloured  rash,  very  similar  to  that  of  roseola  testiva, 
sometimes   precedes  the  eruption  of  small-pox.    It  occurs 
especially  at  the  flexures  of  the  joints.    The  pain  in  the  head 
and  back,  and  the  vomiting,  wliich  j)recede  the  eruption,  indi- 
cate the  nature  of  the  case,  as  no  such  symptoms  precede  the 
rash  in  any  other  form  of  roseola.    Sometimes  this  variety  of 
roseola  bears  a  close  resemblance  to  the  rash  of  scarlet  fever. 
I      A  similar  rash  may  accompany  vaccinia,  gout,  and  rheuma- 
tism ;  it  may  under  these  circumstances  cover  more  or  less  of 
the  trunk  and  extremities,  or  it  may  occur  in  patches.  The 
specific  name  is  derived  from  the  constitutional  disease  to  which 
the  roseola  is  secondary,  e.g.  roseola  variolosa,  roseola  vaccina, 
roseola  rheumatica.    The  remaining  two  varieties  of  roseola 
differ  altogether  in  appearance  from  roseola  sestiva.    Now  and 
then  in  adults,  as  well  as  children,  and  more  commonly  on  the 
arms  than  elsewhere,  a  few  rose-coloured  circular  spots  are 
seen,  varying  in  size  from  a  threepeiany-piece  to  a  shilling. 
These  spots  are  not  elevated,  or  only  very  slightly  so,  and 
their  colour  disappears  on  pressure.    As  this  affection  has  been 
thought  to  be  more  common  in  the  autumn  than  at  any  other 
period  of  the  year — though  its  especial  prevalence  at  that  time 
of  year  is  doubtful — it  has  been  caUed  roseola  autumnalis.  It 
is  a  disease  of  no  importance,  and  may  not  be  accompanied  by 
any  general  or  internal  local  derangement,  though  occasionally 
there  is  a  little  febrile  disturbance,  or  some  dyspepsia.  It 
rarely  lasts  more  than  a  week  or  ten  days.    On  the  lower 
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extremities,  and  sometimes  on  other  parts,  we  observe  several 
rose-coloured  rings,  varying  in  diameter  from  a  quarter  of  an 
incli  to  an  inch.  The  colour  of  the  skin  within  the  rino-g  ig 
quite  natural.  The  rose-red  colour  is  the  only  deviation  of  the 
skin  from  its  healthy  state.  This  form  of  roseola  is  named 
roseola  annulata.  Like  roseola  autumnalis,  it  is  usually  accom- 
panied by  a  little  febrile  disturbance,  and  runs  its  course  in 
a  few  days.  Now  and  then,  however,  it  is  a  chronic  disease, 
lasting  for  many  weeks. 

Treatment. — A  warm  bath  or  two — rest — simple  diet — and  a 
single  dose  of  mercurial  at  bedtime,  followed  by  a  mild  saline 
alkaline  aperient  the  following  morning,  is  usually  all  that  is 
required  in  the  treatment  of  a  case  of  roseola.  Roseola  infantilis 
is  sometimes  the  consequence  of  painful  dentition ;  should  the 
gums  be  hot  and  swollen,  they  ought  to  be  scarified.  In  the 
chronic  form  of  roseola  annulata,  the  digestive  organs  are 
commonly  much  deranged,  and  the  patient  more  or  less  generally 
out  of  health.  Change  of  air — mild  tonics,  such  as  the  mineral 
acids — and  sea-bathing — are  the  best  remedies.  At  the  same 
time  care  must  be  taken  to  regulate  the  patient's  diet.  As  the 
dyspepsia  is  of  the  atonic  form,  a  glass  or  two  of  wine  daily  is 
usually  of  advantage.  As  this  disease  is  sometimes  dependent 
on  uterine  disturbance,  the  condition  of  the  uterine  and  vaginal 
discharges  should  be  ascertained. 

The  eruptions  proper  to  typhus  fever,  measles,  typhoid  fever, 
scarlet  fever,  and  cholera  are  in  reality  roseola,  but  differ  in 
important  particulars  from  the  varieties  just  described.  The 
rash  of  typhus  and  of  measles  as  much  merits  the  name  of 
roseola  as  does  that  which  precedes  the  eruption  of  small -pox. 
The  mulberry  rash  of  typhus  fever  differs  fi-om  the  other  varie- 
ties of  roseola  by  its  dusky  colour  and  the  petechial  character 
assumed  by  the  separate  spots  as  the  disease  progresses — the 
exanthem  of  typhoid  fever  by  the  wide  separation  of  its  consti- 
tuent spots  from  each  other,  and  the  papular  form  of  the  spots ; 
that  of  measles  by  the  crescentic  arrangement  of  its  spots  ;  the 
rash  of  scarlet  fever  by  its  punctiform  character,  its  colour,  and 
the  extent  of  surface  covered ;  that  of  cholera  by  the  size  and 
irregular  form  of  its  spots  and  their  tint.  All  are  distinguished 
by  their  course,  and  by  the  constitutional  disturbance  which 
precedes  and  accompanies  them. 

Erythema  is  characterised  by  patches  of  redness  of  iri'egular 
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form,  and  of  ratlier  large  size,  often  somewliat  raised  above  the 
level  of  the  adjacent  skin.  When  at  its  height  the  colour  of 
the  patch  is  vivid  red ;  before  disappearing  the  patch  assumes 
a  bluish  hue.  Pathologically  considered,  there  are  two  distinct 
kinds  of  erythema,  one  having  a  local,  the  other  a  constitutional 
origin. 

Varieties  of  erythema  of  local  origin. — When  two  folds  of  the 
skin  overlap  each  other,  the  secretions  accumulate  and  the  two 
surfaces  chafe  each  other ;  inflammation  of  the  skin  is  the  con- 
sequence— intertrigo,  or  erythema  intertrigo,  as  it  is  called — a 
disease  very  common  in  the  groins  and  necks  of  young  children 
and  fat  ^vomen.  A  little  moisture  exudes  from  the  inflamed 
surface. 

The  inflammation  of  the  skin  resulting  from  a  burn  is  one 
variety  of  erythema.  That  peculiar  inflammation  of  the  skin 
which  we  call  a  chilblain,  is,  when  dignified  by  a  scientific 
name,  erythema  pernio.  When  the  skin  stretched  over  an 
oedematous  part  inflames,  as  often  happens,  the  disease  is 
erythema  Iseve.  If  the  patient  lies  long  on  one  spot,  and  the 
skin  over  it  inflames,  it  is  erythema. 

Chronic  local  erythema  is  pretty  common  on  the  face,  around 
the  lips,  and  on  the  buttocks  of  young  children.  The  skin 
when  inflamed  about  the  lips,  the  orifice  of  the  vagina,  the 
prepuce,  the  groins,  and  the  anus,  is  peculiarly  liable  to  crack. 

Intertrigo  is  best  treated  by  frequent  ablution,  bathing  the 
inflamed  surface  with  an  astringent  wash, — a  solution  of  acetate 
of  lead  is  one  of  the  best, — and  then,  after  carefully  drying  the 
part,  dusting  it  with  an  absorbent  powder,  su.ch  as  starch,  or 
oxide  of  zinc.  It  is  important  to  bear  in  mind,  with  reference 
to  erythema  Iseve,  that  the  inflammation  of  the  skin  increases 
the  oedema  of  the  subcutaneous  tissue.  If,  as  is  usually  the 
case,  it  is  the  lower  extremities  which  are  the  seat  of  erythema 
Iffive,  they  should  be  raised,  to  favour  not  only  the  return  of 
blood  from  the  limbs,  but  also  the  draining  of  the  serosity  out 
of  the  tissue,  the  skin  covering  which  is  inflamed.  A  few 
punctures  in  the  thigh  with  a  fine  needle,  by  permitting  the 
escape  of  serosity  from  the  cellular  tissue,  will  aid  the  cure  of 
the  erythema.  If  the  oedema  be  not  reduced,  buUee  sometimes 
form  on  the  erythematous  surface,  and  finally  the  skin  ulcerates 
or  even  sloughs.  As  to  the  erythema  from  pressure,  that  is 
best  treated  by  careful  drying  of  the  part  after  washing,  the 
application  several  times  a  day  of  spirit  of  wine,  or  an  astringent 
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solution,  as  alam ;  but  above  all,  by  the  greatest  attention  to 
cleanliness  and  frequent  change  of  position.  A  sore  back  from 
pressure  very  rarely  occurs  in  fever  or  paraplegia,  the  diseases 
in  which  it  is  most  common,  if  the  patient  be  well  nursed. 

Varieties  of  erythema  of  constitutional  origin :  E.  fugax,  E. 
fapulatum,  E.  nodosum,  E.  circinnatum  (syn.  annulatum),  E. 
tuberculatum,  E.  marginatum. — The  local  disease  in  these 
varieties  of  erythema,  although  characterised  by  redness,  &c., 
hardly  merits  the  name  of  inflammation,  unless  we  give  to  that 
vague  word  a  very  wide  signification.  All  these  varieties  of 
erythema  are  more  common  in  those  disposed  to  rheumatism. 

Erythema  fugax  is  distinguished  by  the  sudden  appearance  of 
large  red  patches,  and  their  equally  sudden  disai^peai'ance  after 
a  time  varying  from  a  few  minutes  to  a  few  hours.  The  patches 
of  erythema  fugax  are  more  common  on  the  face  than  elsewhere ; 
]iot  infrequent  on  the  trunk ;  rather  rare  on  the  extremities. 
The  usual  cause  of  erythema  fugax  is  some  article  of  diet.  The 
patches  disappear  in  less  than  half-an-hour.  That  erythema 
fugax  results  in  some  cases  from  nervous  influence  is  rendered 
probable  by  such  facts  as  this  :  a  gentleman  known  to  the 
writer  cannot  even  think  of  heating  condiments  without  ex- 
periencing a  sensation  of  heat  in  the  face,  forehead,  and  scalp, 
conjoined  with  some  redness  of  the  part. 

Erythema  nodosum  is  a  common  affection  in  girls  from  six  to 
twelve  years  of  age,  and  not  very  rare  in  delicate  boys  and 
adult  females,  characterised  by  the  eruption  of  distinctly 
elevated  red  patches  of  an  oval,  or  more  rarely  circular,  form. 
The  oval  patches  are  from  one  to  two  inches  in  length,  the 
circular  from  half  an  inch  to  an  inch  in  diameter.  Each  patch 
lasts  from  four  to  ten  days ;  fresh  patches  ajjpearing  every 
day  or  two.  The  disease  is  commonly  finished  in  a  fortnight 
or  three  weeks.  In  persons  past  the  middle  of  life  it  occa- 
sionally lasts  for  months.  Each  patch  runs  an  acute  course,  hut 
fresh  patches  come  out  every  few  days. 

On  their  first  appearance  the  colour  of  the  patches  is  tolerably 
bright  red;  but  when  about  to  fade,  the  patches  assume  a 
bluish  or  violet  tint.  Exposure  to  cold  also  gives  to  the  erythe- 
matous patch  the  same  hue.  This  bluish  colour  is  very  cha- 
racteristic of  erythema.  Over  the  anterior  aspect  of  the  tibia, 
which  is  the  ordinary  seat  of  erythema  nodosum,  the  patches 
are  commonly  oval,  their  long  axis  being  from  above  downwards ; 
about  the  knee-joint,  and  at  the  back  of  the  leg,  they  are  usually 
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cases  only,  they  are  also  circular.  The  oval  patches  are  from 
three-quarters  of  an  inch  to  two  inches  in  length,  the  circular 
patches  from  half  an  inch  to  one  inch  in  diameter.  They  are 
rarely  seen  on  the  lower  extremities  much  above  the  knee,  nor 
on  the  upper  extremities  above  the  elbow.  It  is  very  rare  for 
patches  to  occur  on  the  trunk. 

Occasionally,  several  patches  are  evolved  in  the  vicinity  of 
each  other;  and  their  margins  coalescing,  a  biioad  red  patch 
is  formed,  here  and  there  hard,  elevated,  and  very  tender.  The 
redness  of  erysipelas  terminates  by  a  well-defined  line ;  in  all 
other  forms  of  erythema  it  shades  off  into  the  hue  of  the 
adjacent  skin.  The  margin  of  an  exysipelatous  patch  is  as  much 
raised  as  its  centre;  the  elevation  of  a  patch  of  erythema 
nodosum  ceases  by  degrees  with  the  redness.  When  the  finger 
is  passed  over  a  patch  of  erythema  nodosum,  it  feels  as  though 
the  hardness  were  caused  by  something  buried  under  as  well  as 
in  the  skin.  Erysipelatous  hardness  is  brawny  in  character 
and  superficial.  When  several  patches  of  erythema  nodosum 
are  present,  the  disease  can  hardly  be  confounded  with  erysipelas. 
The  largest  patches  of  erythema  nodosum  now  and  then  convey 
to  the  finger  a  sensation  of  fluctuation  ;  but  they  never  suppu- 
rate, and  the  sensation  of  fluctuation  is  probably  due  to  the 
presence  of  serosity  in  the  subcutaneous  cellular  tissvie. 

Erythema  tuberculatum  and  papulatum. — When  patches, 
agreeing  in  other  points  with  those  just  described  as  charac- 
teristic of  erythema  nodosuni,  do  not  exceed  a  fourpenny-piece 
in  size,  the  disease  is  called  erythema  tuberculatum ;  when  not 
larger  than  a  very  small  split-pea,  the  disease  is  called  erythema 
papulatum.  Sometimes  circumscribed  patches  of  a  bright  red 
colour,  studded  with  deeper-coloured  points,  which  to  the  eye 
resemble  papulae,  but  are  without  the  elevation  and  hardness  of 
true  papula3,  appear  on  the  arms,  neck,  and  breast ;  the  colour 
and  slight  elevation  are  both  temporarily  removable  by  the 
pressure  of  the  finger.  To  these  patches  also  the  term  erythema 
papulatum  has  been  applied. 

Erythema  circinnatum  is  not  a  very  common  disease.  It 
affects  children  and  adults,  and  ordinarily  supervenes  in  the 
course  of  an  attack  of  acute  rheumatism.  Its  usual  seat  is  the 
trunk. 

The  patches  are  ring-shaped.  Sometimes,  however,  the 
rings  are  imperfect :  and  not  infrequently  several  rings  coalesce 
at  their  margins.  The  rings  are  red,  distinctly  raised,  terminate 
abruptly  externally,  both  as  regards  their  colour  and  elevation. 
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but  shade  off  gradually  towards  the  centre.  Within  the  ring 
the  skin  has  a  faintly  yellowish  tint.  The  breadth  of  the  red 
ring  is  about  one-third  of  an  inch.  The  patches  are  quite 
smooth  ;  there  is  not  a  trace  of  scales,  vesicles,  or  scabs  on  their 
surfaces.  The  colour  of  the  rings  of  roseola  annulata  is  darker 
than  that  of  erythema  circinnatum,  the  elevation  is  scarcely 
perceptible,  the  outer  margin  is  not  abrupt,  and  the  centre  is 
the  colour  of  the  natural  skin,  instead  of  yellowish.  Erythema 
circinnatum,  when  acute,  runs  its  course  in  about  a  fortnight 
or  three  weeks.  There  is  a  chronic  variety,  however,  in  which 
the  rings  are  incomplete,  and  to  it  the  name  of  erythema 
marginatum  has  been  applied.  Willan  mentions  that  it  occurs 
on  the  extremities  and  loins  of  aged  persons  suffering  from 
internal  disorders,  and  that  its  occurrence  is  an  unfavourable 
sign. 

Hebra  considers  E.  tuberculatum,  papulatum,  circinnatum, 
and  a  species  from  its  form  called  gyratum,  to  be  merely  stages 
of  the  same  species  and  for  this  species  proposes  the  term 
Erythema  multiforme. 

A  little  desquamation  of  the  cuticle  covering  the  red  patches 
follows  the  disappearance  of  all  the  varieties  of  erythema  and 
roseola.  The  eruption  of  roseola  itches  slightly ;  that  of 
erythema  usually  itches,  burns,  or  tingles  in  a  trifling  degree. 

It  is  evident  that  there  is  little  or  no  essential  difference 
between  roseola  and  erj^thema ;  and  that,  excluding  inflamma- 
tion of  the  skin,  dependent  altogether  on  local  causes,  that 
variety  of  roseola  which  so  closely  resembles  measles  and 
erythema  nodosum,  the  other  varieties  of  roseola  and  erythema 
might  well  be  grouped  together  into  one  genus,  and  this  whether 
regard  be  had  to  their  local  or  general  pathology,  or  to  their 
treatment. 

A  few  warm  baths,  rest,  mild  aperients,  simple  salines,  and  a 
light  diet,  so  long  as  the  skin  is  hot,  the  pulse  quick,  and  the 
tongue  white  ;  attention  to  the  digestive  organs,  mineral  acids, 
and  vegetable  tonics,  after  the  febrile  disturbance  has  ceased, — 
these  are  the  remedies  for  all.  Erythema  nodosum,  tubercula- 
tum, and  papulatum,  and  the  chronic  variety  of  erythema 
circinnatum,  usually  occur  in  delicate  persons;  and  in  their 
treatment  quinine  is  said  to  be  particularly  useful.  Dr.  A.  Todd 
Thompson,  whose  remarks  on  treatment  are  always  worthy 
of  attention,  found  bark  in  many  cases  much  more  beneficial 
than  quinine.    In  women  past  the  middle  of  life,  the  eruption 
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of  erythema  nodosum  is  thought  to  be  connected  with  the 
cessation  of  the  menstrual  discharge.  Erythema  circinnatum 
occurring  in  the  course  of  acute  rheumatism  disappears 
spontaneously. 

The  pathology  and  etiology  of  urticaria,  or  nettle-rash,  are 
so  very  closely  related  to  erythema  fugax,  and  the  two  so  often 
occur  in  the  same  individual,  that  we  pass  naturally  from  the 
genus  erythema  to  urticaria.  Yet  urticaria  is  not  correctly 
placed  among  the  exanthemata.  In  urticaria  there  is  some- 
thing more  than  redness  disappearing  or  fading  on  pressure  ; 
there  are  wheals,  or  pomphi,  as  they  have  been  called. 

Wheals  are  flat  elevated  patches  of  the  skin.  The  sting  of  a 
nettle,  the  bite  of  a  bug,  the  stroke  of  a  whi]3,  are  each  followed 
by  a  wheal.  Wheals  differ  mvich  in  form,  size,  and  colour.  In 
form  they  may  be  circular,  oval,  or  irregular ;  in  size,  they  vary 
from  two  lines  to  some  inches  in  length ;  in  colour,  from  almost 
white  to  deep  purple. 

In  urticaria  each  wheal  is  seated  on  a  red  patch ;  sometimes 
the  patch  is  very  large,  the  wheals  small ;  sometimes  the  red- 
ness forms  merely  a  narrow  halo  around  the  wheal ;  several 
wheals  may  be  seated  on  the  same  red  patch.  Wheals  fre- 
quently appear  and  disappear  again  with  singular  rapidity. 
Now  and  then  the  red  patches  remain  for  a  while  after  the 
wheals  have  vanished  ;  in  some  cases  the  red  patch  precedes  the 
eruption  of  the  wheal,  in  others  the  wheal  comes  out  first; 
while  in  others,  again,  they  appear  simultaneously.  When  the 
red  patch  only  is  present,  the  disease  may  be  very  readily  con- 
founded with  erythema ;  a  little  friction  of  the  part,  however, 
wUl  prevent  the  mistake  by  bringing  out  the  wheal.  Now  and 
then  the  surface  covered  by  the  redness  is  very  considerable  in 
extent,  and  then  the  wheals  not  being  present,  the  case  might 
possibly  be  taken  for  scarlatuaa.  There  may  usually  be  detected 
on  the  red  parts  one  or  two  wheals  imperfectly  evolved,  which 
will  reveal  the  true  nature  of  the  case. 

Patients  often  mistake  the  pale  elevations  of  the  cutis  for 
blebs,  and  say  that  large  blisters  occasionally  come  out  over 
them.  The  wheals  in  urticaria  itch,  tingle,  and  burn.  These 
sensations  are  often  almost  intolerable.  Usually  they  are  ag- 
gravated at  night  when  the  patient  is  warm  in  bed,  when  seated 
by  a  fire,  and  by  the  use  of  stimulating  articles  of  diet.  Now 
and  then,  however,  the  wheals  and  the  itching,  tingling,  and 
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burning  sensations  are  only  present  when  the  patient  is  exposed 
to  cold.  Any  change  of  temperature  suffices  in  some  cases  to 
determine  the  evolution  of  the  wheals.  The  structure  of  the 
wheals  in  urticaria  has  not  been  very  clearly  made  out.  The 
redness  is,  of  course,  caused  by  repletion  of  the  vessels  of  the 
cutis;  but  to  what  is  the  elevation  and  pallor  of  the  wheals 
due  ?  Gustav  Simon  says  that  if  a  needle  be  passed  into  the 
cutis  constituting  a  pale  wheal,  a  little  clear  serosity  only  es- 
capes ;  and  he  concludes  from  this  that  the  swelling  is  occasioned 
by  the  presence  of  serosity  in  the  substance  of  the  cutis.  The 
pallor  is  attributed  to  the  quantity  of  serosity  efiPused  being  out 
of  proportion  to  the  number  of  vessels  loaded  with  blood.  The 
sudden  appearance  and  disappearance  of  the  wheals  seem,  how- 
ever, to  be  opposed  to  these  ideas. 

Urticaria  is  a  very  common  disease.  It  occurs  at  all  ages. 
Persons  prone  to  rheumatism  are  especially  liable  to  urticaria. 

Varieties  of  urticaria. — Local  urticaria  results  from  the  appli- 
cation to  the  skin  of  certain  iri-itants,  e.g.  a  blow,  a  sting,  &c. 

Acute  varieties. — A  most  acute  and  severe  form  of  urticaria  is 
not  unfrequently  the  result  of  a  single  error  in  diet.  In  some 
persons  shell-fish,  in  others  pork,  in  others  pastry,  in  others  the 
more  common  articles  of  diet,  as  eggs  or  sugar,  produce  an  at- 
tack of  urticaria,  and  this  although  the  food  be  the  best  of  its 
kind.  In  some  persons  an  attack  of  urticaria  only  occasionally 
follows  the  use  of  particular  substances ;  in  others,  it  is  the 
invariable  consequence.  The  patient  is  said  to  be  poisoned  by 
what  he  has  taken.  An  attack  of  urticaria  having  such  an 
origin  usually  terminates  in  two  or  three  days.  The  eruption  may 
appear  very  rapidly  after  the  ingestion  of  the  noxious  substance. 
It  not  unfrequently  occurs  within  an  hour.  The  eruption  may 
disappear  in  a  few  hours.  As  a  rule,  the  sooner  after  the  in- 
gestion of  the  noxious  agent  the  symptoms  appear,  the  more 
quickly  do  they  disappear.  Mr.  B.  Squire  has  seen  cases  of 
acute  urticaria  due  altogether  to  the  presence  of  the  acarus 
scabiei  in  the  epidermis. 

An  acute  attack  of  urticaria  sometimes  occurs  without  the 
patient  having  committed  any  error  in  diet.  It  is  then  gene- 
rally preceded  for  a  day  or  two  by  some  febrile  disturbance. 
There  are  no  special  symptoms  present  in  these  cases  to  indicate 
that  the  pyrexia  is  only  the  prelude  of  an  attack  of  nettle-rash. 
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The  eruption  of  the  wheals  is  the  first  intimation  of  the  exact 
nature  of  the  disease.  This  variety  of  urticaria  ordinarily  lasts 
a  week.    It  is  tex-med  U.  febrilis. 

Treatment.— When  acute  urticaria  arises  from  the  patient 
having  eaten  some  substance  which  he  has  imperfectly  digested, 
an  emetic,  followed  by  a  mercurial  and  saline  aperient,  is  gene- 
rally all  that  is  necessary  for  the  cure.  If  there  be  much 
depression  at  the  outset,  it  may  be  necessary  to  give  a  little 
ammonia ;  or,  on  the  other  hand,  if  the  febrile  disturbance  be 
great,  to  take  a  little  blood  from  the  arm. 

Chronic  varieties. — More  frequently  urticaria  is  a  chronic 
disease,  and  it  may  then  last  for  years.  Sometimes  the  wheals 
are  confluent,  or  almost  so,  and  then  the  disease  is  called  urti- 
caria conferta.  Occasionally,  even  in  comparatively  chronic 
cases,  the  wheals  that  first  appear  remain  out  till  the  patient  is 
permanently  well.  Urticaria  in  which  the  wheals  are  thus 
permanent  is  called  urticaria  perstans.  Far  more  commonly 
the  wheals  come  out  m.  crops,  so  to  say,  which  last  only  a  few 
hours,  fresh  crops  appearing  with  every  change  of  temperature, 
with  every  abnormity  of  diet,  or  on  the  slightest  friction.  JSTow 
and  then  not  a  wheal  appears  for  a  week  or  two,  and  then  a 
fresh  crop  comes  out.  Urticaria,  characterised  by  these  eva- 
nescent wheals,  is  urticaria  evanida.  In  rare  cases  the  wheals 
attain  a  very  large  size,  and  then  the  disease  is  urticaria  tube- 
rosa ;  in  still  rarer  cases  the  patient  suffers  from  the  burning, 
itching,  and  tingling  sensations  in  numerous  parts  where  no 
wheals  appear,  and  then  Willan  called  the  disease  urticaria 
subcutanea.  In  regard  of  the  species  of  urticaria,  all  the  im- 
portant points  may  be  summed  up  thus  :  the  disease  is  now  and 
then  a  very  acute  disease,  distinctly  referrible  to  an  error  in 
diet ;  now  and  then  an  acute  disease  not  referrible  to  error  in 
diet;  more  often  the  disease  is  chronic,  the  wheals  appearing 
and  disappearing  rapidly  on  the  slightest  cause,  or  even  with- 
out any  known  cause. 

In  the  treatment  of  the  chronic  forms  of  urticaria  especial 
attention  is  to  be  paid  to  the  patient's  diet.  In  some  cases  ab- 
stinence from  coffee,  in  some  from  tea,  in  some  from  milk,  in 
some  from  porter,  in  others  from  the  water  they  were  drinking, 
has  been  followed  by  recovery.  I  know  a  young  lady  who 
always  suffers  from  urticaria  when  she  resides  in  a  particular 
locality,  from  the  quality,  it  seems  to  me,  either  of  the  air  or 
water  at  that  spot ;  and  she  informed  me  that  many  persons  in 
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the  same  village  suffer  from  the  disease.  While  residing  there, 
medicine  has  little  effect  on  the  disease  ;  when  she  leaves  that 
village,  no  medicine  is  required  for  her  cure. 

After  regulating  the  diet,  a  mild  covirse  of  antacid  saline 
aperients  is  often  useful.  In  other  cases  saline  aperients,  com- 
bined vpith  a  bitter  infusion  and  a  mineral  acid,  seem  to  be  the 
most  efficacious  remedies. 

A  course  of  cold  sea-baths  is  sometimes  followed  by  recovery 
when  other  means  have  failed.  If  the  patient  is  plethoric,  and 
the  pulse  is  full  and  hard,  a  single  blood-letting,  to  a  moderate 
extent,  affords  much  relief.  In  obstinate  cases  arsenic  in  small 
doses — as  three  minims  of  liquor  potassa;  arsenitis  three  times 
a  day — continued  for  some  time,  has  effected  a  cure.  Some 
physicians  attach  much  importance  in  the  treatment  of  urti- 
caria to  quinine,  in  doses  of  two  or  three  grains  three  times 
a  day.  Colchicum  is  with  others  a  favourite  remedy.  Carbonate 
of  potash  or  liquor  potassa),  with  a  bitter  infusion,  three  times 
a  day,  is  sometimes  useful,  by  correcting  deranged  conditions  of 
the  stomach. 

The  disease  may  often  be  kept  in  abeyance,  the  eruption  of 
fresh  wheals  be  prevented,  and  the  irritation  of  those  present 
be  allayed,  by  sponging  the  whole  surface  night  and  morning 
with  lemon-juice  or  vinegar.  Mr.  Wilson  speaks  very  highly, 
for  the  latter  purpose,  of  a  lotion  composed  of  bichloride  of 
mercury,  from  five  to  ten  grains,  spirits  of  rosemary  and  spirits 
of  wine  of  each  one  ounce,  and  six  ounces  of  the  emulsion  of 
bitter  almonds. 

If  a  child  suffering  from  urticaria  be  cutting  its  teeth,  and 
the  gums  are  hot,  dry,  and  tender,  they  should  be  lanced.  A 
single  dose  of  calomel  and  jalap  usually  suffices  to  cure  the 
disease  in  the  young  child. 

H^MORRHAGIA. 

Purpura  is  characterised  by  an  eruption  of  spots  (called  pete- 
chise)  or  patches  (called  vibices  or  ecchymoses),  both  due  to 
haemorrhage  into  the  derma,  varying  in  tint  from  bright-red  to 
violet.  In  diameter  they  are  less  than  a  line  to  more  than  an 
inch ;  the  smallest  spots  are  round,  the  larger  more  irregular  in 
shape.  At  first  the  spots  have  an  abrupt  well-defined  margin ; 
but  after  a  time  their  outline  is  gradually  lost  in  the  surround- 
ing skin.    Their  distinguishing  character  is  that  they  do  not 
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disappear  or  fade  under  pressure,  iii  this  respect  differing  from 
all  forms  of  eruption  with  which  they  could  be  confounded.  In 
a  few  days  they  begin  to  fade  and  slowly  disappear,  becoming 
orange-coloured  and  yellowish ;  new  spots  appear  as  old  ones 
die  away. 

Purpura  has  been  subdivided  into  P.  simplex  and  P.  hsemor- 
rhagica.  The  latter  is  only  a  severer  form  of  the  former,  in 
which  haemorrhage  takes  place  not  only  into  the  skin  but  from 
the  mucous  membranes  of  the  nose,  the  alimentary  canal,  the 
urinary  passages,  and  other  parts.  Willan  described  a  variety, 
under  the  name  of  P.  urticans,  in  which  there  is  a  reddish  ele- 
vation of  the  skin  resembling  a  wheal,  which  subsides  in  a  few 
days,  and  leaves  a  livid  spot  on  the  level  of  the  skin.  It  is  not 
accompanied  with  tingling  or  itching. 

In  mild  cases  of  purpura,  there  is  little  or  no  disturbance  of 
the  general  health.  In  severer  cases,  the  eruption  is  often  pre- 
ceded by  febrile  symptoms,  lassitude,  and  pains  in  the  limbs. 
In  some  cases,  however,  without  any  previous  constitutional 
disturbance,  profuse  haemorrhage  may  occur  both  into  the  skin 
and  mucous  membranes. 

Scorbutus  is  quite  a  distinct  disease  from  purpura,  though, 
like  it,  accompanied  by  cutaneous  hseniorrhage.  The  gums  are 
not  spongy  in  purpura,  nor  is  there  usually  the  yellow  sallow 
hue  which  is  met  with  in  scurvy.  Some  of  the  acute  specihc 
diseases  are  occasionally  accompanied  with  petechise,  and  typhus 
is  specially  called  the  petechial  fever  from  the  ordinary  charac- 
ters of  its  eruption.  Other  symptoms  will  enable  the  practi-^ 
tioner  easily  to  distinguish  these  erviptions  from  purpura. 
Neither  the  pathology  nor  the  etiology  of  purpura  is  understood. 
It  is  not  dependent  on  a  want  of  fibrin  in  the  blood,  nor  is  it 
caused  by  the  want  of  fresh  vegetables,  or  even  by  poor  living. 

Treatment. — Astringents,  such  as  gallic  acid  and  acetate  of 
lead,  are  occasionally  of  use.  The  tincture  of  the  sesquichloride 
of  iron  and  mineral  acids  have  been  useful  in  other  cases.  Tur- 
pentine and  creosote  have  been  much  extolled  by  some  writers. 
Dr.  Williams  thinks  that  purpura  is  often  connected  with 
hepatic  congestion  and  imperfect  secretion  of  bile,  and  is  best 
treated  by  remedies  which  tend  to  relieve  this  state. 

T.  H. 
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Vesicul^. 

The  vesicles  to  which  the  term  sudamina  is  applied  resemble 
minute  drops  of  perspiration;  they  are  colourless  and  very 
transparent.  There  is  no  redness  around  them.  Sometimes 
they  are  so  small  that  they  are  more  easily  detected  by  the 
finger  than  by  the  eye.  In  two  or  three  days  the  vesicles 
either  burst  or  the  fluid  in  them  disappears,  and  there  is  a  little 
furfuraceous  desqviamation  of  the  cuticle  at  the  parts  where 
they  were  situated.  The  contents  of  a  sudamen  never  become 
opalescent. 

Sudamina  appear  in  the  course  of  certain  acute  and  chroHic 
affections,  and  are  especially  common  in  typhoid  fever,  during 
the  thii'd  week  of  the  disease.  A  single  crop  of  sudamina 
never  lasts  more  than  two  or  three  days.  I  think,  in  common 
with  others,  that  these  vesicles  are  seated  at  the  orifices  of  the 
sweat-ducts,  and  that  they  are  connected  with  the  occurrence 
of  perspiration.  They  may  cover  the  whole  anterior  and  lateral 
regions  of  the  trunk ;  but  more  commonly  they  occupy  those 
parts  to  which  perspiration  is  often  limited,  e.g.  the  base  of 
the  neck,  the  sides  of  the  thorax,  the  epigastrium,  and  the 
groins. 

The  contents  of  the  vesicles  are  almost  always  acid.  Sudamina 
rarely  occur  after  the  middle  period  of  life.  They  are  of  no 
value  as  a  guide  for  prognosis ;  and  as  to  treatment,  they 
themselves  require  none.  A  crop  of  svidamina  indicate  that  the 
patient  has  ]oerspired,  and  should  lead  to  inquiries  into  the 
ventilation  and  the  temperature  of  the  room,  the  condition  of 
the  linen  of  the  patient,  &c. 

Miliaria. — Miliary  vesicles  are  acuminated  with  a  red  halo 
around  their  bases.  Their  contents  quickly  lose  their  transpa- 
rency, and  become  almost  or  quite  purulent  in  appearance. 
Miliary  vesicles  occur,  like  sudamina,  in  the  course  of  other 
affections.  They  are  often  seen  on  the  trunk  and  extremities 
in  acute  rheumatism.  They  differ  from  sudamina  in  being 
acuminated,  in  the  opacity  of  their  contents  soon  after  their 
eruption,  and  in  the  redness  of  the  skin  around. 

Like  sudamina,  they  appear  to  be  connected  Avith  the  occur- 
rence of  perspiration.  During  the  summer  months  it  is  very- 
common  to  see  the  trunk  of  children,  and  even  of  adults,  who 
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perspire  freely  from  exercise  or  other  cause,  and  especially  if 
they  are  not  frequently  washed,  covered  with  a  crop  of  minnte 
miliary  vesicles.  In  these  cases  the  redness  around  each  vesi- 
cle is  sometimes  much  more  readily  seen  than  the  vesicles 
themselves,  and  then  the  disease  may  be  mistaken  for  roseola 
sestiva.  Not  unfrequently  roseola  testiva  is  complicated  with 
the  eruption  of  a  few  miliary  vesicles. 

Frequent  ablution  and  a  gentle  purge  are  all  that  is  required 
in  the  treatment  of  the  miliary  vesicular  eruption  of  children. 
There  is  an  epidemic  febrile  disease  of  from  eight  to  ten  days' 
duration,  characterised  by  profuse  sweating  and  a  miliary  erup- 
tion. It  has  been  called  miliary  fever ;  some  cases  of  it  are 
detailed  in  Rayer's  work  on  skin-diseases.  Some  persons 
under  the  tei'm  miliar}^  vesicles  include  sudamina  and  miliary 
vesicles  proper. 

Eczema  is  a  very  common  disease,  and  occurs  at  all  ages. 
It  is  characterised  by  the  eruption  of  small  vesicles  on  imper- 
fectly defined  patches  of  skin  of  some  extent.  The  vesicles  are 
usually  pretty  thickly  set.  Each  vesicle  is  surrounded  by  more 
or  less  inflammatory  redness.  Sometimes  the  redness  around 
the  vesicles  is  scarcely  perceptible,  sometimes  the  whole  skin 
between  them  is  uniformly  red,  hot,  and  swollen ;  in  the  latter 
case,  however,  detached  vesicles  are  always  to  be  found  at  the 
margin  of  the  patches,  each  having  its  areola  of  redness. 
When  the  vesicles  burst,  thin  scales  or  scabs  cover  the  sm-face 
of  the  patches.  These  scales  or  scabs  are  composed  of  epithe- 
lium, and  the  fixed  constituents  of  the  fluid  of  the  vesicles. 
When  the  fluid  in  the  vesicles  contains  but  little  animal  matter, 
then  the  scales  are  thin,  white,  and  opaque,  and  the  disease  may 
be  mistaken  for  one  of  those  belonging  to  the  order  squamae. 

When  the  fluid  of  the  vesicles  contains  much  animal  matter, 
then  the  scabs  are  brownish  or  yellowish  in  hue.  Still  the 
scabs  formed  from  the  dryiiag  up  of  a  crop  of  the  vesicles  of  un- 
complicated eczema  arc  never  thick.  The  disease  may  disap- 
pear with  the  drying  up  of  the  first  crop  of  vesicles  ;  but  this  is 
by  no  means  constantly  the  case.  Two,  three,  or  more  crops  of 
vesicles  may  follow  each  other  in  quick  succession ;  and  the  sur- 
face on  which  they  are  seated  may  be  red  and  raw  in  appearance, 
and  a  clear  serous  fluid,  strongly  alkaline  in  reaction,  ooze  from 
it  in  considerable  quantity.  This  fluid  excites  inflammation  of 
the  surface  over  which  it  flows.  It  scalds,  as  it  is  said.  Instead 
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of  being"  raw  in  appearance,  it  may  be  that  the  surface  is  hot, 
reel,  and  swollen  ;  and  just  under  the  cuticle  are  perfectly  flat 
irregularly-shaped  collections  of  serosity,  or  of  somewhat  puru- 
lent-looking fluid.  The  appearance  is  as  if  turbid  serosity  or 
thin  pus  were  burrowing  in  all  directions  just  under  the  epi- 
dermis. The  fluid  in  this,  as  in  other  forms  of  eczema,  is  alka- 
line. Scabs  of  large  extent,  but  still  thin,  are  formed  by  the 
drying  up  of  this  subcuticular  fluid. 

Where  the  cuticle  is  rather  thick,  and  the  vesicles  are  very 
small,  the  surface  may  seem  to  be  red  and  rough  only,  with 
cracks  here  and  there,  from  which  a  more  or  less  alkaline 
serosity  oozes  in  smaU  quantity.  The  surface  thus  afibcted  is 
often  of  considerable  extent.  It  is  a  common  form  of  eczema 
on  the  anterior  aspect  of  the  leg  in  persons  past  the  middle 
period  of  life.  The  urine  of  those  who  suffer  from  it  often 
contains  a  large  quantity  of  the  crystals  of  oxalate  of  lime. 

Vesicles  are  not,  according'  to  Hebra,  constantly  present  in 
eczema,  and  he  therefore  defines  eczema  as  follows  :  'A  disease  of 
■usually  chronic  course,  characterised  by  the  formation  of 
aggregated  pa2)ules  (E.  papillosum)  and  vesicles  (E.  vesicu- 
losum)  or  by  more  or  less  deeply  red  patches  covered  with  thin 
scales  (E.  s()iiiiiiKisuui),  ui-  in  "iher  Ciises  hy  a  moist  surface 
(E.  rnbi'iiiji)  ;  Avbile'  in  any  df  these  foruis  there  may  be  developed 
iii  iidditiun.  piirtlv  velkiw  ;i)id  uiimmv.  |>;irtly  i^-reen  or  brown 
crusts  (E.  impetiginosum) .  The  affection  is  constantly  accom- 
panied by  violent  itching  which  leads  to  excoriations,  and  it  is 
not  contagious.'  '  I  do  not  consider  the  formation  of  vesicles, 
and  subsequently  of  a  moist  surface,  as  sufficient  to  characterise 
the  disease  ;  but  take  in  as  varieties  of  the  same  malady  all  the 
morbid  changes  seen  in  the  course  of  development  and  retro- 
gression of  the  ordinary  vesicular  and  moist  eczema.' 

The  eczema  papulosum  is,  Hebra  states,  the  Lichen  eczema- 
toides,  and  eczema  squamosum  the  pityriasis  rubra  of  some 
writers.* 

Varieties  of  eczema. — As  to  the  nominal  varieties  of  eczema, 
the  disease  is  called  eczema  vulgare  or  simplex,  when  the 
vesicles  are  distinct  fi-om  each  other,  though  pretty  closely 
crowded,  last  a  few  days  only,  and  then  dry  up  and  form 
furfuraceous  scales.  The  inflammation  of  the  cutis  in  E.  simplex 
is  never  very  severe,  and  may  be  trifling.    E.  simplex  may  be 


*  Sydenham  Societi/'s  Trans.  Ilebra  on  Diseases  of  tlie  skin,  vol.  ii.  pp,  85,  86. 
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excited  by  any  direct  irritant  of  the  skin ;  as,  for  example,  a 
stimulating  liniment,  exposure  to  the  direct  rays  of  the  sun  or 
of  a  strong-  fire,  sugar,  sulphur. 

Eczema  rubrum  is  distinguished  from  E.  simplex  by  the 
degree  of  inflammation  that  accompanies  the  eruption ;  the 
cutis  between  the  vesicles  is  uniformly  inflamed ;  eczema 
simplex  may  therefore  pass  into  eczema  rubrum.  In  eczema 
rubrum  the  cutaneous  and  subcutaneous  tissues  are  often  con- 
siderably swollen :  the  swelling  is,  for  the  most  part,  due  to  the 
effusion  of  serosity. 

There  are  two  diseased  states  of  the  skin  called  by  the 
common  name  of  eczema  impetiginodes.  In  one,  the  inflamma- 
tion is  very  severe,  and  the  secretion  is  here  and  there  purulent ; 
in  the  other,  eczema  is  complicated  with  impetigo,  ix.  with 
suppurative  inflammation  of  the  hair-follicles. 

Hebra  has  described  a  variety  of  eczema  which  he  terms 
eczema  marginatum.  It  is  almost  limited  to  males,  and  es- 
pecially observed  in  shoemakers.  Its  most  constant  point  of 
origin  is  on  the  inner  part  of  the  thigh,  with  which  the 
scrotum  comes  most  in  contact,  and  thence  it  may  spread 
upwards  to  the  abdomen,  leaving  untouched  the  penis  and 
scrotum.  iSiibsequently  the  disease  may  appear  on  r>ther  parts, 
breast,  back,  neck,  extremities. 

This  variet}'  of  eczema  begins,  Hebra  states,  as  a  red,  raised 
circular  patch  of  the  size  of  a  sixpence ;  it  spreads  at  the 
periphery  and  there  occur  in  succession  papules,  vesicles, 
excoriations,  and  afterwards  small  brown  or  black  scales.  As 
the  circumference  spreads,  the  centre  h^als,  but  retains  a  dark 
colour.  Subsequently  similar  patches  may  appear  in  other 
regions.  Although  Hebra  denies  the  syphilitic  nature  of  this 
form  of  eczema,  other  writers  are  disposed  to  question  his  con- 
clusion. 

The  face,  the  hairy  scalp,  and  the  skin  behind  the  ears  are 
all  common  seats  of  eczema ;  but  there  is  no  part  of  the  trunk 
or  extremities  which  it  may  not,  nay  does  not,  frequently  affect. 

Before  and  during  the  period  of  the  first  dentition,  eczema  is 
by  far  the  most  common  of  the  diseases  of  the  scalp.  If  a 
single  crop  of  vesicles  only  appear,  the  disease  will  run  its 
course  in  a  week  or  ten  days ;  but  if  crop  after  crop  of  vesicles 
follow  each  other,  or  if  the  surface  is  highly  inflamed  and 
'  weeps,'  the  disease  may  continue  for  a  considerable  length  of 
time.    When  very  obstinate,  lasting  for  years,  it  has  been 
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called  eczema  inveteratum.  Strumous  children,  from  five  to 
twelve  years  of  age,  are  vciy  liable  to  eczema  of  an  obstinate 
character  at  the  flexures  of  the  elbow  and  knee  joints.  An 
acute  attack  of  eczema  is  sometimes  preceded  for  a  day  or  two 
by  tolerably  severe  febrile  disturbance.  There  is  nothing 
characteristic,  however,  in  the  febrile  symptoms ;  but  the 
patient  who  has  had  one  attack  being  very  liable  to  others,  he 
may  suspect  its  nature.  Sometimes,  too,  he  feels  before  the  ] 
eruption  appears  a  peculiar  heat  and  tingling  of  the  part  about 
to  be  the  seat  of  the  eruption. 

Parts  affected  with  eczema  burn,  tingle  and  itch.  Some 
varieties  of  eczema  are  attended  with  most  intolerable  itch- 
ing ;  thus  in  eczema  of  the  anus,  of  the  labia  pudendi,  and 
of  the  scrotum,  especially  in  old  men,  whose  iirine  dribbling 
away  irritates  that  part,  the  itching  is  often  intolerable. 
Eczema  is  not  contagious. 

In  children,  as  a  rule,  eczema  is  secondary  to  some  con- 
stitutional state.  In  adult  age  it  is  more  commonly  due  to 
direct  irritation,  as  about  the  vulva  in  saccharine  diabetes.  In 
females  it  now  and  then  appears  in  connection  with  derange- 
ment of  the  catamenial  function,  without  known  local  exciting 
cause.  Eczema  of  the  lower  extremities  is  sometimes  secondary 
to  a  varicose  condition  of  the  veins. 

Treatment. — The  treatmeiit  of  an  acute  attack  of  eczema  must 
be  influenced  by  the  severity  of  the  local  affection,  the  presence  I 
of  febrile  disturbance,  and  the  age  and  strength  of  the  patient. 

If  the  disease  be  acute,  the  local  afiection  extensive,  and 
accompanied  by  a  good  deal  of  heat,  redness,  and  swelling,  and 
the  patient  in  the  prime  of  life  and  robust,  the  best  treatment  ! 
is  to  take  a  moderate  quantity  of  blood  from  the  arm,  to  give  a  ! 
brisk  calomel-and-colocynth  purge,  to  follow  this  by  a  saline  i 
antacid  aperient,  and  to  bathe  the  part  itself  with  tepid  goulaxd 
water.    After  the  bowels  have  been  freely  acted  on,  small  doses 
of  antimony  may  be  given  every  three  or  four  hours.    The  diet 
in  such  cases  should  be  low.    If  the  patient  be  less  robust,  then 
the  bloodletting  must  be  omitted,  and  the  purging  and  other 
treatment  be  less  active. 

If  the  disease  be  chronic,  and  the  inflammation  moderate  in 
degree,  a  bitter  acid  aj)erient,  such  as  sulphate  of  magnesia 
one  drachm,  dilute  sulphuric  acid  10  drops,  infusion  of  gentian 
1^  ounce,  two  or  three  times  a  day,  is  often  very  useful.  Young 
children  require  occasionally  a  calomel-and-jalaj)  aperient  at 
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bedtime.  In  the  chronic  forms  care  must  be  taken  to  ascertain 
that  the  patient  is  committing  no  error  in  diet.  It  is  only  in 
the  aged  or  the  delicate  that  stimulants,  as  wine  or  beer,  are 
admissible.  Slightly  astringent  local  applications,  as  zinc 
ointment,  are  the  best  for  mild  cases.  If  the  disease  is  very 
chronic,  and  there  is  little  heat  of  the  part,  stronger  local 
means  ai'e  required,  such  as  an  ointment  composed  of  half  a 
drachm  of  the  hypochloride  of  sulphur  to  1  ounce  of  simple 
cerate,  or  a  scruple  of  iodide  of  sulphur  to  half  an  ounce  of 
simple  cerate.  In  the  strumous  variety  above  mentioned  as  so 
common  at  the  bends  of  the  elbows  and  Icnees,  and  in  that  in 
which  the  cuticle  is  rough  and  cracked,  and  there  is  serous  fluid 
oozing  from  the  surface,  a  piece  of  linen  soaked  in  a  solutioji  of 
nitrate  of  silver,  a  scruple  to  an  ounce  of  watei",  may  be  applied 
twice  a  day.  When,  in  the  last-mentioned  form,  the  urine 
contains  a  very  large  quantity  of  oxalate-of-lime  crystals,  the 
i|  nitro-muriatic  acid,  with  decoction  of  bark  and  a  good  diet, 
should  be  prescribed.  In  strumous  children,  cod-liver  oil  and 
a  good  diet  are  essential  to  the  cure.  When  young  children 
suffer  from  eczema  of  the  scalj),  and  the  gums  are  hot,  dry,  and 
swollen,  they  must  be  lanced.  If  the  disease  continue,  and  the 
j  inflammation  does  not  involve  the  cellular  tissue,  I  have  seen 
the  disease  rapidly  yield  to  the  plan  of  treatment  recommended 
by  Hebra.  The  hair  being  cut  off  by  a  fine  pair  of  scissors, 
and  the  scabs  removed  by  linseed-meal  or  bread-and-water 
poultices,  linseed-oil  is  to  be  applied  at  bedtime  to  the  whole 
;  scalp,  and  the  following  morning  the  part  is  to  be  covered  with 
liquid  pitch ;  a  single  application  is  sometimes  sufficient  for  the 
cure;  when  the  pitch  peels  off,  the  scalp  is  found  free  from 
eruption  or  inflammation.  Care  must  be  taken  not  to  employ 
so  stimulating  an  application  as  liquid  pitch  when  there  is  much 
j  heat  and  swelling  of  the  part,  for  a  child  in  the  Hospital  for 
Sick  Children  was  nearly  killed  imder  such  circumstances  by 
the  inflammation  set  up  by  the  pitch.  The  inflammation  ex- 
tended from,  the  scalp  down  the  neck,  and  even  belo'w  the 
clavicles.  Abscesses  of  some  size  formed  in  the  cellular  tissue 
of  the  inflamed  pai-ts.  However,  when  the  child  recovered  from 
the  terrible  disease  excited  by  the  pitch,  it  was  free  from  the 
1  eczema.  It  had  been  suffering  from  the  affection  of  the  scalp 
;  for  two  years ;  sometimes  it  was  almost  well,  and  then  again, 
without  apparent  cause,  an  acute  attack  supervened,  and  the 
child  was  as  bad  as  ever ;  the  cure  effected  by  the  pitch  was 
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permanent.  In  very  obstinate  cases,  in  children  as  well  as 
adults,  arsenic  administered  internally  exerts  a  decidedly  favour- 
able influence;  three  or  foiir  minims  of  the  liquor  potassse 
arsenitis  in  a  little  water  twice  a  day  to  an  adult,  and  a  single 
minim  to  a  child. 

Parts  affected  with  eczema  should  be  washed  frequently. 
Strong  soaps  should  not  be  employed.  Some  physicians  re- 
commend the  patient  to  use  a  little  bran-water  only ;  others 
employ  egg  instead  of  soap  for  washing  the  part.  It  is 
desirable  to  prevent  the  secretion  from  the  inflamed  surface 
running  over  the  adjacent  healthy  skin ;  therefore  the  part 
should  very  fi-equently  be  wiped  gently  with  a  piece  of  soft 
lint.  Dr.  H.  Bennet  speaks  in  very  high  terms  of  the  ad- 
vantage he  has  seen  follow  from  keeping  the  part  constantly 
wet  with  a  solution  of  subcarbonate  of  soda,  two  drachms  to  a 
pint  and  half  of  water.  To  prevent  the  lint  drying,  it  is 
necessary  to  cover  it  with  oil-silk  or  gutta-percha.  The  constant 
application  of  cold  water  is  strongly  recommended  by  Hebra ; 
over  the  water  a  caoutchouc  bag  containing  ice  may  be  applied. 
He  also  after  removing  crusts  employs  various  caustic  appli- 
cations, especially  caustic  potash,  in  form  of  solution  or  of  soap. 

The  treatment  of  eczema  may  be  thus  summed  up.  If  the 
loca]  affection  be  inanlfestlv  inflammatury,  it  must  fhst  be 
treated  altogether  independently  of  the  speeiftl  eruption.  When 
the  active  inflammatoi'y  stage  has  passed  b}-,  stimulating 
astringents  must  be  applied  locally,  and  the  constitutional 
derangements  treated  as  though  there  was  no  local  affection ; 
and  lastly,  these  means  failing,  those  remedies  must  be  em- 
ployed which  may  be  denominated  empirical.  Always  bearing 
in  mind  the  importance  of  a  diet  regulated  according  to  the  age 
and  genei-al  powers  of  the  patient,  and  the  necessity  for  local 
cleanliness. 

Herpes  is,  like  eczema,  a  non-contagious  vesicular  disease 
very  common  at  all  ages.  It  differs  from  eczema,  however, 
in  several  particulars.  The  vesicles  are  arranged  in  groups  on 
small,  or  at  least  not  very  large,  pretty  well-defined  and  some- 
what elevated  red  patches.  The  vesicles  of  eczema  are  always 
small ;  those  of  herpes  usually  of  some  size. 

The  fluid  of  the  vesicles  is  at  first  quite  transparent,  but  it  soon 
grows  opalescent  or  puriform,  and  after  a  short  time  the  fluid 
and  the  epidermic  covering  of  the  vesicles  concrete  into  a  thin 
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pale  brownish  scab.  When  quite  transparent,  the  fluid  of  the 
vesicles  is  slightly  alkaline  or  neutral  to  test-paper;  when 
opalescent,  neutral  or  acid.  The  fluid  of  the  vesicles  in  herpes 
never  has  the  strongly  alkaline  reaction  so  remarkable  in  the 
transparent  fluid  that  'weeps'  from  the  red  surface  of  a  patch 
of  eczema. 

Varieties  of  herpes. — The  red  slightly  elevated  patch  that  so 
often  forms  on  the  lip  during  that  little  feverish  attack  com- 
monly called  a  cold,  and  which  is  shortly  after  covered  by  a  crop 
of  vesicles,  is  H.  labialis.  In  a  day  or  two  the  vesicles  are 
replaced  by  a  thin  brownish  scab :  in  two  or  three  days  more 
the  scab  falls  off  and  a  red  stain  only  remains.  When  such 
an  eruption  occurs  on  the  prepuce,  as  it  often  does,  it  is  herpes 
prseputialis.  Patches  identical  with  these,  except  that  they  are 
broader,  and  that  the  vesicles  on  them  are  larger,  may  appear 
on  any  part  of  the  body,  constituting  herpes  phlyctgenodes. 
The  cheek  is  a  common  seat  of  herpes  phlyctEcnodes.  Several 
patches  often  appear  in  the  vicinity  of  each  other.  The  disease 
ceases,  as  a  rule,  in  less  than  a  fortnight.  Sometimes  a  week 
suffices  for  it  to  run  its  course. 

Herpes  zoster,  zona,  or  shingles,  as  it  is  vulgarly  called,  is 
distinguished  from  the  other  varieties  of  herpes  by  the  numbei- 
and  positioii  of  the  patches  of  vesicles.  Several  patches, 
distinctly  separated  from  each  other,  appear  iit  the  same  time 
or  in.  succession.  These  patches  are  usually  oval,  and  ar- 
ranged on  a  line  passing  somewhat  obliquel}^  downwards  and 
forwards  from  the  spine  to  the  middle  line,  in  front.  Most 
commonly  they  are  seated  on  the  thorax,  next  on  the  abdomen, 
and  rarely  on  the  face  and  neck.  The  patient  is  usually  poorly 
for  two  or  three  days  before  the  vesicular  patches  show  them- 
selves ;  sometimes  considerable  febrile  disturbance  precedes  the 
eruption,  and  occasionally  the  patient  suffers  severe  burning 
pain  in  the  part  where  the  eruption  is  about  to  appear,  and 
even  deep-seated  pain  in  the  chest  when  the  thoracic  parietes 
are  to  be  its  seat,  H.  zoster  rarely  occurs  on  the  two  sides  of 
the  body,  and  still  more  rarely  is  it  symmetrical. 

At  first  the  contents  of  the  vesicles  are  transparent,  then 
turbid,  and  then  thin  brownish  scabs  follow.  The  disease  runs 
its  course  in  ten  days  or  a  fortnight.  In  rare  cases,  and  only 
in  adults,  after  the  scabs  fall  off,  the  part  on  which  they  were 
seated  is  the  seat  of  very  severe  and  long-continued  neuralgic 
pain. 
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Herpes  zoster  affects  young  cliildren  more  frequently  than  it 
does  adults.  No  age,  however,  is  exempt.  Herpes  zoster 
rarely  occurs  twice  in  the  same  individu^al.  In  children  and 
young  adults  it  is  a  disease,  medically  speaking,  of  little 
moment. 

As  to  the  pathology  of  herpes  zoster  the  eruption  is  secondary 
to  a  general  febrile  affection,  and  the  seat  of  the  eruption  is 
determined  by  the  distribution  of  particular  nerves,  and  most 
commonly  of  the  dorsal  nerves.    The  pain  that  precedes  the 
redness,  the  limitation  of  the  disease  to  one-half  the  body,  the 
frequency  with  which  it  follows  the  course  of  some  of  the  dorsal 
nerves  on  the  thorax  and  abdomen,  and  even  the  fact  that 
in  some  cases  the  upper  arm  has  formed,  so  to  say,  part  of 
the  semicircle, — all  point  to  this  conclusion.    In  reference  to 
these  last  facts  it  may  be  observed  that  the  lower  intercostal 
nerves  supply  cutaneous  branches  to  the  abdominal  integument, 
and  that  the  second  dorsal  nerve  supplies  a  branch  to  the  skin 
of  the  upper  arm,  viz.,  the  intercosto-humeral.  When  on  the 
face  it  follows  the  distribution  of  the  fifth  nerve,  usually  one 
division  only ;  I  have  seen  many  cases  of  two  divisions  affected. 
Mr.  Hutchinson  has  observed  iritis  complicate  herpes  following 
the  course   of  the  ophthalmic  division  of  the  fifth  nerve. 
Theoretical  consideration  led  Von  Barensprung  to  regard  the  pri- 
mary lesion  to  be  irritation  of  the  ganglia  on  the  posterior  roots 
of  the  nerves ;  the  distvirbance  of  the  contiguous  sensory  fibres 
producing  the  neiu'algia.    Subsequent  anatomical  examinations 
have  to  some  degree  confirmed  this  view  of  the  exact  pathology 
of  the  Herpes  zoster. 

Treatment. — A  mild  aperient  and  a  simple  saline  only  are 
needed.  No  local  treatment  is  required ;  nay,  local  applications 
very  often  seem  to  do  harm ;  troublesome  ulcers  often  follow  the 
application  of  the  most  simple  dressings.  Herpes  zoster  is  an 
acute  disease,  having  a  definite  course  and  duration ;  a  disease 
that,  if  let  alone,  is  sure  to  get  well,  supposing  the  patient  not 
to  be  very  old  or  infirm.  But  the  vulgar  have  an  idea  that,  if 
the  disease  pass  round  the  body,  death  from  it  is  certain ;  and 
in  some  parts  of  the  country  the  poor  regard  it  as  a  most  serious 
disease.  Gangrene  of  the  parts  affected  in  very  rare  cases 
follows  in  infirm  aged  persons. 

The  neuralgia  which  now  and  then  occurs  as  a  sequel  to  the 
eruption  is  best  treated  by  local  anaesthetics,  as  belladonna,  or 
chloroform.  Not  unfrequently  it  resists  all  treatment. 
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Herpes  iris  is  a  very  rare  variety.  Each  patch  is  about  the 
size  of  a  sixpence,  and  constituted  by  three  or  four  concentric 
rings  of  different  shades  of  red.  On  these  rings  the  vesicles  are 
situated ;  a  solitary  vesicle  occupies  the  centre.  Willan  states 
that  the  back  of  the  hand  is  the  most  common  seat  of  herpes 
iris ;  that  it  is  not  connected  with  any  perceptible  constitutional 
disorder;  that  it  disappears  spontaneously;  and  that  it  is 
limited  to  young  persons. 

Herpes  cireinnatus  occurs  at  all  ages.  The  breadth  of  the 
red  ring  in  herpes  cireinnatus  varies  from  a  line  to  a  third 
of  an  inch ;  the  diameter  of  the  ring,  from  a  quarter  to  two 
inches ;  the  size  of  the  vesicles,  from  the  smallest  percep- 
tible by  the  eye  to  almost  as  large  as  the  half  of  a  small  split- 
pea. 

When  the  vesicles  are  of  large  size,  they  undergo  the  same 
changes  which  vesicles  of  herpes  zoster  experience ;  that  is  to 
say,  at  first  the  fluid  in  the  vesicles  is  transparent,  then  turbid, 
and  then  the  walls  of  the  vesicles  and  their  contents  dry  up 
into  brownish  scabs.  A  second  crop  of  vesicles  may  follow ; 
but  the  disease  usually  runs  its  course  in  a  week  or  ten  days. 
Sometimes  several  patches  of  the  same  kind  appear  in  suc- 
cession on  various  parts,  and  thus  the  disease  may  be  prolonged 
for  some  little  time. 

As  to  the  treatment  of  herpes  cireinnatus  with  large  vesicles, 
a  gentle  aperient,  rest,  and  a  light  diet  only  are  required. 

That  variety  of  herpes  cireinnatus  in  which  the  vesicles  are 
very  small  is  by  far  the  most  common  and  the  most  important. 
It  is  the  ringworm  of  the  face,  trunk,  and  extremities.  Erom 
the  frequency  with  which  minu.te  scales  are  found  on  the  red 
ring,  it  may  be  called  the  furfuraceous  variety  of  herpes 
cireinnatus,  and  to  this  variety  only  the  following  remarks 
apply. 

Herpes  cireinnatus  commences  as  a  red  spot;  and  the 
annular  shape  is  the  result  of  the  extension  of  the  inflamma- 
tion at  the  margin  of  the  spot  while  the  centre  regains  its 
healthy  aspect.  It  is  one  of  the  centrifugal  affections  of  the 
skin.  Occasionally  a  second,  a  third,  and  even  a  fourth  ring  is 
seen  within  or  without  the  primary  circle.  Every  now  and  then 
we  meet  with  cases  in  which  the  centre  of  the  ring,  instead  of 
regaining  its  healthy  structure  as  the  margin  extends,  is  the 
scat  of  repeated  eruptions  of  very  minute  vesicles,  and  so  has  a 
rough,  rather  scaly,  appearance.    This  latter  form  is  especially 
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common  in  strumous  cliildren,  whose  skin  is  naturally  rough. 
It  is  peculiarly  chronic  in  its  course. 

The  furfuraceous  variety  of  herpes  circinuatus  is  a  purely 
local  alfection.  In  this  it  differs  from  most  of  the  other  species 
of  herpes.  In  herpes  zoster,  phlyctajnodes,  and  labialis,  the 
eruption  is  preceded  by,  and  is  altogether  secondary  to,  a  general 
febrile  state.  The  local  affection  in  these  diseases  bears  the 
same  sort  of  relation  to  the  general  state  that  the  rash  of 
measles  bears  to  the  general  state  that  precedes  its  eruption. 
Herpes  circinnatus  is  not  secondary  to,  or  even  accompanied 
by,  any  constitutional  derangement.  It  differs  in  another 
particular  from  most  of  the  varieties  previously  described. 
They  are  acute  diseases  ;  it  may  be  a  chronic  affection.  Each 
crop  of  vesicles  runs,  it  is  true,  an  acute  course ;  but  repeated 
crops  often  give  to  the  disease  a  chronic  character.  The 
furfuraceous  variety  of  herpes  circinnatus  may  by  the  inex- 
perienced student  be  confounded  with  roseola  annulata,  erythema 
circinnatum,  psoriasis  vulgaris,  lichen  circumscriptus,  and  tinea 
tonsurans.  In  psoriasis  the  elevation  of  the  red  ring  is  greater 
than  in  herpes  circinnatus,  and  the  scales  form  the  prominent 
feature  of  the  local  disease,  instead  of  requiring  to  be  looked 
for,  as  in  herpes  circinnatus.  There  are  no  elevation  of  the 
skin,  no  vesicles,  and  no  scales  in  roseola  annulata.  The 
abrupt  outer  margin,  the  breadth  of  the  ring,  the  yellowish  tint 
of  the  centre,  and  the  absence  of  vesicles  and  scales,  distinguish 
erythema  circinnatum.    Lichen  is  a  papular  disease. 

Treatment. — Topical  applications  only  are  required  for  the 
cure  of  the  furfuraceous  variety  of  herpes  circinnatus.  Local 
astringents  and  stimulants  are  the  remedies.  The  vulgar  apply 
ink,  and  cure  many  cases  by  it.  A  concentrated  solution  of 
sulphate  of  iron  answers  well  in  some  cases ;  so  also  does  a  satu- 
rated solution  of  gallic  acid.  A  single  application  of  strong 
acetic  acid,  or  of  a  strong  solution  of  nitrate  of  silver  (a  drachm 
to  the  ounce  of  distilled  water),  or  of  blister-fluid,  wiU  occasion- 
ally suffice  to  remove  a  patch  of  herpes  circinnatus  which  has 
resisted  less  powerful  agents.  This  furfuraceous  variety  of 
herpes  cu'cinnatus  is  contagious.  It  is  almost  limited  to  the 
young,  and  is  far  more  common  in  childhood  than  in  early  adult 
age.  In  and  by  itself  herpes  circinnatus  is  a  trifling  affection ; 
but  considered  in  reference  to  the  relation  it  bears  to  the 
development  of  the  vegetable  parasites,  it  is  a  very  important 
disease. 
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Parasite. 

Tinea  is  the  generic  name  of  all  the  diseases  of  the  skin  cha- 
racterised by  the  presence  of  vegetable  growths  in  the  substance 
of  the  hair. 

Tinea  tonsurans  is  a  very  common  disease  of  the  hairy  scalp, 
seen  only  in  children,  and  by  far  the  most  frequently  between 
the  ages  of  two  and  twelve  years.  It  is  called  Porrigo  scutulata 
by  Willan,  Herpes  tondens  by  Cazenave  and  G.  Simon,  and  Tri- 
chinosis fiorfuracea  by  E.  Wilson. 

Tinea  tonsurans  occurs  in  more  or  less  circular  patches  vary- 
ing in  size  from  a  sixpence  to  a  crown-piece.  All  the  hairs  on 
the  patches  appear  to  have  been  evenly  cut  off  at  about  an 
eighth  of  an  inch  from  the  surface  of  the  scalp.  These  short 
hairs  are  much  thicker  and  more  opaque  than  are  the  hairs  on 
the  other  parts  of  the  head,  and  as  the  diseased  hairs  have  lost 
their  elasticity  they  are  here  and  there  twisted  or  bent  at  an 
angle  on  themselves.  The  surface  of  this  patch  is  generally 
covered  with  numerovis  loosely  attached  opaque  white  scales,  and 
imbedded  in  these  are  many  opaque,  thick,  twisted  short  hairs. 
When  the  scaliness  of  the  patch  is  trifling,  the  orifice  of  each 
hair-follicle  may  be  observed  to  be  surrounded  by  an  opaque 
white  fringe,  formed  of  accumulated  epithelium,  and  the  hair- 
follicles  themselves  are  too  prominent. 

The  patches  on  Avhich  the  hairs,  &c.,  are  thus  diseased  are  very 
slightly  raised,  and  are  a  little  redder  and  hotter  than  the  other 
parts  of  the  scalp. 

Microscopic  examination. — The  thickness,  opacity,  brittleness, 
and  loss  of  elasticity  of  the  hairs  are  seen,  by  the  aid  of  a  magni- 
fying power  of  two  hundred  diameters,  to  be  due  to  the  presence 
in  the  substance  of  the  hair  of  a  vegetable  parasite.  The 
scales  are  formed  of  epithelium,  studded  with  the  sporules 
and  mycelium  of  the  same  parasite.  The  plant  is  the 
trichophyton  tonsurans ;  the  sporules  of  the  plant  are 
found  between  the  inner  root-sheath  of  the  hair-follicle  and  the 
hair ;  from  this  spot  the  parasite  enters  the  hair ;  and  the 
mycelium,  bearing  innumerable  sporules,  passes  between  the 
anatomical  elements  of  the  hair,  separating  them  from  each 
other  in  the  most  remarkable  manner.  Passing  up  from  the 
interior  of  the  hair-follicle  to  its  orifice,  the  mycelium  and 
sporules  spread  in  all  directions  among  the  epithelial  scales. 
FoMiology. — Some  writers  maintain  that  tinea  tonsurans  and 
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herpes  circinnatus  are  the  same  disease.  The  closeness  of  the 
relation  between  the  two  is  shown  by  the  fact  that  a  patch  of 
herpes  circinnatus  seated  on  the  forehead  or  back  of  the  neck, 
as  not  infrequently  happens,  and  extending  in  size  till  the  upper 
part  of  the  ring  involves  the  haii-y  scalp,  may  retain  on  the  hair- 
less part  the  characters  of  herpes  circinnatus,  while  that  portion 
of  the  ring  which  occupies  the  hairy  scalp  has  all  the  characters 
of  tinea  tonsurans ;  and  also  by  the  fact,  that  in  the  scales, 
which  can  be  scraped  from  the  surface  of  the  red  ring  of  herpes 
circinnatus  of  the  trunk,  are  occasionally  to  be  found  some  of 
the  mycelium  and  sporules  of  the  little  fungus. 

But,  on  the  one  hand,  a  patch  of  herpes  circinnatus  is  often 
seen  on  the  trunk,  and  occasionally  on  the  scalp,  without  a 
trace  of  the  trichophyton  to  be  detected  among  the  debris  of  its 
vesicles ;  and,  on  the  other  hand,  a  patch  of  tinea  tonsurans  is 
occasionally  seen  on  the  scalp,  on  and  around  which  no  trace  of 
herpes  circinnatus  can  be  found. 

From  these  facts  it  follows, 

1st.  That  herpes  circinnatus  and  tinea  tonsurans  are  distinct 
diseases. 

2nd.  That  tinea  tonsurans  owes  its  peculiar  characters  to  the 
presence  of  a  parasitic  vegetable  growth. 

3rd.  That  the  secretions  of  the  part  of  the  skin  affected  with 
herpes  circinnatus  form  a  favourable  nidus  for  the  growth  of  the 
parasite. 

In  tinea  tonsurans  there  is  first  some  disorder  in  the  secretions 
of  the  hair  follicles, — a  disorder,  it  may  be,  attended  with 
no  changes  perceptible  to  the  eye.  If  sporules  of  the  tri- 
chophyton tonsurans  fall  on  the  soil  so  prepared,  they  take  root : 
the  plant  grows  downwards  between  the  hair  and  its  root- 
sheath — outwards,  upon  and  among  the  epithelium  of  the  scalp 
upwards  into  the  hair,  penetrating  it,  and  passing  into  its  shaft. 
To  the  existence  of  the  parasite  all  the  visible  phenomena  are 
due.  Its  presence  in  the  substance  of  the  hair  causes  its 
increased  thickness,  opacity,  loss  of  elasticity,  and  brittleness. 
Its  presence  in  and  among  the  epithelium  leads  to  the  desqua- 
mation of  the  latter,  and,  as  a  consequence,  to  the  abundance  of 
the  scales ;  its  presence  in  the  hair-follicles  to  the  swelling  of 
the  follicles  and  to  the  little  fringe  around  their  orifice,  and 
also  to  the  determination  of  blood  to  the  part.  The  elevation  of 
the  part  and  its  increased  temperature  are  consequent  on  the 
flow  of  blood  to  it.   Tinea  tonsurans  is  undoubtedly  contagious. 
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Treatment—The  great  object  to  be  attained  in  the  treatment 
of  tinea  tonsurans,  whether  the  disease  be  primary  or  engrafted 
on  herpes  circinnatus,  is  the  destruction  of  the  plant ;  for  so 
long  as  the  fungus  is  present,  so  long  will  there  be  increased 
flow  of  blood  to  the  part,  secretion  of  a  substance  favourable  to 
the  growth  of  the  plant,  and,  as  a  necessary  consequence,  per- 
sistence of  the  conditions  of  hair  and  scalp  resulting  from  the 
presence  of  the  plant. 

How  can  we  destroy  or  remove  the  plant  ?  We  are  acquainted 
with  various  agents  destructive  to  vegetable  life.  The  appli- 
cation of  any  one  of  these  to  the  diseased  patch  would  no 
doubt  quickly  effect  our  object,  were  it  not  for  the  difficulty  of 
making  the  parasiticide  penetrate  into  the  substance  of  the 
hair  as  low  as  its  root,  and  pass  down  to  the  base  of  the  hair- 
follicle. 

Such  preparations  are  the  following :  bichloride  of  mercury 
four  grains,  lard  two  drachms  ;  acetate  of  copper  half  a  drachm, 
lard  four  drachms  ;  ammonio- chloride  of  mercury  twenty  grains, 
sulphur  ointment  four  drachms  ;  strong  blistering  fluid ;  creosote 
twenty  drops,  lard  two  drachms  ;  carbolic  acid  1  part  to  300  ; 
strong  sulphuric  acid,  washing  the  part  directly  after  with 
cold  water ;  and  a  saturated  solution  of  sulphurous  acid. 
Although  any  and  all  of  these  means  will  sometimes  efi'ect  a 
cure,  I  am  disposed  to  prefer  as  most  uniformly  successful  the 
sulphur  and  white  precipitate  ointment.  Dr.  Gull,  I  am  told, 
has  found  the  strong  sulphuric  acid  rapidly  cure  the  disease. 
Dr.  Coster  of  Hanwell  schools  employs  a  solution  of  two  drachms 
of  iodine  in  one  ounce  of  oil  of  tar  :  this  soiution  is  to  be  painted 
on  the  part  with  a  firm  brush. 

Whatever  treatment  may  be  adopted,  cleanliness  is  essential. 
The  patches  shotild  be  well  washed  from  time  to  time,  so  as  to 
remove  the  scales,  and  with  them  innumerable  sporules  and 
much  mycelium.  As  a  detergent  a  solution  of  borax  will  be 
found  useful.  The  parasiticide  ointment  should  be  well  rubbed 
!  into  the  part  at  least  twice  a  day, 

j  It  has  been  proposed  to  piill  out  the  hairs  from  the  patch ; 
I  and  no  doubt  the  success  of  the  epilation  would  be  marked,  if 
I  it  were  possible  to  perform  it.  But  epilation  is  impracticable ; 
the  hair  breaks  off  just  above  the  point  where  it  emerges  from 
its  follicle.  In  rare  instances  only  can  the  root  of  the  hair  be 
j  extracted,  and  in  rarer  instances  still  can  the  root-sheath  be 
I  got  out  with  the  hair.   Blistering  the  part  assists  in  the  removal 
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of  the  hairs.  As  the  secretion  of  the  hair-follicles  in  strumous 
children  seems  particulai'ly  favourable  to  the  growth  of  the 
tricophyton  tonsurans,  cod-liver  oil  is  useful. 

It  is  satisfactory  to  knovf  that  although  tinea  tonsurans  may 
be  very  obstinate,  it  always  disappears  after  a  time,  and,  further, 
that  it  never  causes  even  partial  baldness. 

Tinea  favosa  or  favus,  though  common  in  Holland  and  some 
other  parts  of  the  Continent,  is  a  rather  rare  disease  in  England. 
Its  ordinary  seat  is  the  hairy  scalp.  Now  and  then,  however, 
it  occupies  other  parts. 

Be  it  situated  on  scalp,  trunk,  or  extremities,  the  disease  is 
primarily  seated  in  the  hair-follicles,  and  is  characterised  by 
dry  brimstone-yellow  crusts,  each  crust  being  cup-shaped,  and 
having  a,  hair  running  through  its  centre.  The  size  of  the 
crusts  varies  from  a  mere  point  to  half  an  inch  in  diameter. 
The  separate  crusts  coalesce  as  they  increase  in  size  and  number, 
and  thus  a  large,  dry,  irregulavly-pitted  crust  is  formed.  The 
crusts  are  buried  to  some  depth  in  the  cutis,  so  that  if  one  be 
raised  from  its  place,  a  depression  of  the  cutis  is  exposed  in 
which  it  was  imbedded.  The  depressed  surface  is  always  redder 
than  healthy  skin ;  but  only  here  and  there  is  the  cutis  denuded 
of  its  epithelial  covering.  Among  the  dry  crusts  are  usually  a 
few  pustules.  These  pustules  arc  an  accidental  complication 
indicating  the  coexistence  of  impetigo. 

The  crusts  of  tinea  favosa  have  a  peculiar  foetid  odour,  and 
from  the  impediment  they  offer  to  cleansing  the  head  favour 
the  occurrence  of  vermin.  The  pediculi  are  found  chiefly  iu 
the  fissures  of  the  large  crusts.  Intolerable  itching  is  often 
experienced.  There  is  a  variety  of  tinea  favosa  in  which  the 
crusts  are  from  the  first  o,morphous,  wanting  in  the  cup-shaped 
character,  and  less  bright  in  colour. 

Microscopic  examination. — The  pus  from  the  pustules  contains 
the  corpuscles  characteristic  of  that  fluid.  The  dry  yellow 
crusts  are  composed  of  the  mycelium  and  sporulea  of  the 
achorion  Schonleinii.  The  sporules  of  the  achorion  Sclionleinii 
are  oval,  and  much  larger  than  those  of  the  trichophyton.  The 
mycelium  and  the  sporules  can  both  be  seen  readily  in  the  hair 
which  runs  through  the  centre  of  each  dry  sulphur-coloured 
crust. 

The  steps  of  the  disease  al'e  these :  first,  there  is  thickening 
of  the  root-sheath  of  the  hair-follicle,  and  accumulation  of  its 
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secretion  about  its  orifice.  So  long  as  there  is  nothing  more 
than  this,  we  are  not  able  to  say  that  any  disease  exists ;  but 
let  the  sporules  of  the  achorion  fall  on  the  prepared  soil,  and 
the  sulphur-coloured  crusts  of  tinea  favosa  are  rapidly  formed. 
The  plant  grows  outwards  between  the  layers  of  epithelium, 
downwards  into  the  follicle,  and  entering  the  hair  near  to  its 
root,  shoots  upwards  into  its  substance. 

The  trycophyton  tonsurans,  the  plant  proper  to  tinea  tonsu- 
rans, grows  into  the  hair-follicle ;  but  its  presence  inflicts  no 
permanent  injury  on  the  structures  of  the  follicle.  The  achorion 
Schonleinii,  unless  it  be  soon  eradicated,  destroys  the  follicle,  and 
permanent  baldness  is  the  consequence. 

Herpes  circinnatus  bears  the  same  relation  to  tinea  favosa 
that  it  does  to  tinea  tonsurans.  The  secretion  of  herpes  circin- 
natus is  as  favourable  to  the  growth  of  the  achorion  as  it  is  to 
the  growth  of  the  trichophyton.  Tinea  favosa  is,  like  all  the 
diseases  of  its  class,  contagious ;  but  the  achorion  requires  a 
favourable  soil  for  its  growth.  The  disease  rarely  spreads  in 
the  hospital. 

The  writer  bad  a  case  of  tinea  favosa  for  some  time  imder  his  cave  in  the 
Hospital  for  Sick  Children :  not  a  child  caught  it  till  a  case  of  herpes  circin- 
natus was  admitted  into  the  same  ward.  On  several  children  rings  of  herpes 
circinnatus  soon  after  appeared ;  and  two  of  the  [children  thus  aifected  now 
caught  tinea  favosa,  and  the  crusts  of  the  tinea  favosa  occupied  the  centre  of 
the  patches  of  herpes  circinnatus. 

As  these  cases  are  of  interest  from  their  bearing  on  the 
pathology  of  the  affection,  one  may  be  que  ted  at  length. 

On  the  outer  aspect  of  the  right  arm,  just  below  the  elbow,  is  a  pinkish- 
red  patch,  slightly  elevated,  n.early  circular,  and  five-eighths  of  an  inch  in 
I  diameter.    The  centre  of  this  patch  is  occupied  by  ten  or  twelve  crusts  of 
[  tinea  favosa,  the  largest  not  more  than  a  line  in  diameter,  the  smallest  j-equir- 
I  ing  a  lens  for  its  detection.    The  largest  are  distinctly  depressed  in  the  centre, 
j  the  smallest  are  merely  yellow  spots.    Through  the  centre  of  each  crust  runs  a 
little  hair.    A  few  white  scaly-looking  points  are  scattered  around  the  part 
j  occupied  by  the  crusts.    The  circumference  of  the  patch  is  covered  by  pretty 
i  closely  set,  flattened  vesicles;  the  majority  so  small  that  they  might  escape 
{  observation,  unless  the  part  were  examined  with  a  lens. 

f  On  the  right  shoulder,  the  left  upper  arm,  and  the  left  leg,  are  patches  of 
I  similar  character. 

I    Passing  from  the  circumference  to  the  centre  of  the  patch  are — ■ 

j    1st.  A  ring  of  the  vesicle  of  herpes  circinnatus. 
I  I    2nd.  Scales  formed  by  the  drying  of  the  vesicles. 
I  !   Srd,  Crusts  of  tinea  favosa. 
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Some  of  the  crusts  are  mere  points,  tlie  disease  being  limited  to  the  very 
orifice  of  the  hair-follicles.  There  are  no  pustules ;  not  a  trace  of  suppuration ; 
a  sufficient  proof  that  the  disease  is  not  pustular  at  its  commencement. 

As  without  the  existence  of  the  plant  trichophyton  there 
coukl  he  no  such  disease  as  tinea  tonsurans,  so  in  regard  to 
tinea  favosa,  were  there  no  such  plant  as  the  achorion  Schon- 
leinii,  there  could  be  no  such  disease  as  tinea  favosa.  The  soil 
requires  preparation ;  but  all  the  visible  phenomena  of  the 
disease — those  appearances  which  we  call  tinea  favosa — are  the 
direct  consequences  of  the  presence  of  the  plant. 

Treatment. — The  objects  to  be  kept  in  view  in  the  treatment 
are  to  remove  or  destroy  the  plant,  and  to  improve  the  state  of 
the  secretions  of  the  part  which  is  its  seat.  As  the  subjects 
of  tinea  favosa  are  often  strumous,  benefit  is  obtained  under 
such  circumstances  from  the  administration  of  cod-liver  oil, 
syrup  of  iodide  of  iron,  calumba,  rhubarb  and  soda,  and 
other  remedies  of  the  same  class.  But  all  other  means 
will  fail  unless  the  plant  be  destroyed  and  removed.  For  this 
purpose,  parasiticide  substances — that  is  to  say,  substances 
destructive  of  vegetable  life — are  to  be  applied,  and  at  the 
same  time  so  much  of  the  plant  as  possible  removed  by 
mechanical  means. 

The  crusts  are  to  be  removed  by  a  bread-and-w-ater  poultice, 
or,  better  still,  by  the  continuous  application  of  lint  dipped  in  a 
solution  of  sulphurous  acid.  Bichloride  of  mercury,  dissolved  in 
water  or  mixed  with  lard  in  the  j)roportion  of  eight  grains  to 
the  ounce,  and  acetate  of  copper  mixed  with  lard,  half  a  drachm 
to  the  ounce,  are  two  of  the  most  powerful  parasiticides.  A 
saturated  solution  of  sulphurous  acid  properly  applied  is  an 
excellent  remedy ;  a  piece  of  lint  dipped  in  the  solution  is  to  be 
closely  and  constantly  applied  to  the  affected  part,  and  this 
covered  to  prevent  evaporation  by  oil-silk,  or  by  a  second  piece 
of  lint  spread  pretty  thickly  with  lard.  If  the  disease  be  on  the 
trunk  or  extremities,  and  the  general  health  good,  it  may  be 
rapidly  cured  in  this  manner.  The  girl  whose  case  is  above 
described  was  permanently  cured  in  a  few  days.  But  if  the 
disease  be  seated  on  the  hairy  scalp,  and  the  plant  has  entered 
the  hair-follicles,  and  shot  up  into  the  hairs  themselves,  con- 
siderable difficulty  is  experienced  in  bringing  the  parasiticides 
in  contact  with  the  plant,  and  as  a  consequence  epilation  is 
almost  essential  for  permanent  cure.  If  the  hairs  be  pulled 
out  before  the  hair-follicle  is  destroyed,  no  baldness  follows^. 
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1  Epilation  may  appear  to  be  a  very  painful  operation, 
but  if  well  performed  it  is  not  so.  Each  hair  should  be 
grasped  with  a  pair  of  forceps  adapted  to  the  purpose  just 
where  it  escapes  from  its  follicle,  and  pulled  sharply  in  the 
line  of  the  direction  of  its  insertion  into  the  follicle.  As 

j  the  hairs  are  much  less  firmly  fixed  in  their  follicles  than 
in  health,  epilation  is  so  much  the  more  easily  effected.  If  the 
disea.se  be  limited  in  extent,  no  practical  difficulty  exists  to 

;  its  cure  by  epilation ;  if  it  occupies  the  whole  or  a  great 
part  of  the  scalp,  the  cure  requires  much  time  and  great 
patience.  So  long  as  a  sporule  or  a  branch  of  mycelium 
remains  in  a  hair  undestroyed,  so  long  is  it  certain  that  the 
disease  will  return. 

Before  epilation,  I'huile  de  cade  is  by  many  applied  to  the 
part  from  which  the  hairs  are  to  be  removed.  It  is  said  to 
diminish  the  sensibility,  and  loosen  the  attachment  of  the  hair 
to  its  follicle.  The  old  pitch-cap  v/as  merely  a  quick  mode 
of  epilation,  and  not  so  painful  as  might  be  supposed.  If 
herpes  circinnatus  be  present,  the  extension  of  the  ring  of 
vesicles  should  be  prevented,  and  on  their  first  appearance 
the  small  patches  of  herpes  should  be  destroyed  Avith  nitrate 
of  silver. 

Tinea  favosa  is  the  disease  described  by  Bateman  under  the 
name  of  porrigo  lupinosa.  The  porrigo  favosa  of  Willan, 
Bateman,  and  Thompson  is  a  species  of  impetigo.  These 
excellent  observers  mistook  the  yellow  crusts  of  tinea  favosa 
for  dried  pustules. 

I Tinea  decalvans  is  very  readily  recognised.  The  roots  of  the 
hairs  atrophy,  till  at  length,  being  smaller  than  their  follicles, 
they  fall  out.  Commencing  at  a  point  on  the  hairy  scalp,  the 
disease  spreads  circularly  till  a  bald  patch  of  some  size  is  formed. 
Now  and  then,  the  bald  patches  are  irregular  in  form  ;  still  even 
then  the  margin  of  the  patch  is  usually  scolloped,  as  though  the 
}ll  large  patch  had  been  formed  by  the  coalescence  of  several 
|i  smaller  patches.  The  disease  may  ultimately  involve  the  whole 
ltd  scalp;  nay,  occasionally,  the  hairs  of  the  eyebrows  and  the 
1^)1  j  eyelashes  are  similarly  affected,  and  fall  in  like  manner  from 
^  their  follicles.  There  is  neither  redness,  beat,  tenderness,  nor 
iii  ^^iy  eruption  on  the  bald  patches  ;  usually,  indeed,  the  bald 
||  (  scalp  is  something  paler  than  natural. 

$  I      Tinea  decalvans  is  common  enough  in  children  and  young 
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pei'sons.  It  more  rarely  affects  those  of  moi'C  advanced  age. 
The  patches  from  which  the  hair  has  fallen  are  quite  smooth. 
The  patches  of  tinea  tonsurans  must  not  be  confounded  with 
those  of  tinea  decalvans.  In  the  latter  the  surface  of  the  patch 
is  quite  smooth — there  is  local  baldness,  and  that  is  all ;  in  the 
former  the  hairs  look  as  if  they  had  been  cut  off  just  above  the 
point  at  which  they  emerge  from  their  follicles. 

This  disease  is  called  tinea  in  deference  to  the  statements  of 
Bazin  and  others ;  the  writer  has  never  detected  any  vegetable 
growth  on  or  in  the  hairs  about  to  fall  from  their  follicles.  The 
plant,  the  microsporon  Audouini,  is  said  to  be  found  attached 
to  the  hairs  just  above  the  surface  of  the  scalp.  The  atrophy 
of  the  bulb  of  the  hair  is  considered  to  be  secondary  to  the 
action  of  the  plant.  Willan  called  this  disease  porrigo  decalvans. 
It  is  called  by  some  aloj)ecia  circumscripta. 

Treatment. — If  the  patient  be  pale  or  weakly,  iron  and  cod- 
liver  oil  may  be  given.  Local  stimulation  is,  however,  far 
more  important.  Tincture  of  iodine  is  a  convenient  stimulant; 
it  may  be  applied  night  and  morning.  A  saturated  solution  of 
sulphurous  acid  is  very  efficacious.  It  should  be  applied  con- 
stantly by  means  of  a  piece  of  linen  soaked  in  the  solution,  and 
covered  with  an  oil-skin  cap.  The  linen  requires  to  be  wetted 
many  times  a  day.  Sometimes  the  saturated  solution  of  the 
acid  is  too  stimulating  ;  and  if  so,  it  may  be  diluted  with  as 
much  or  more  water — ^just  so  much  diluted  as  that  it  may 
produce  a  little  redness  of  the  scalp,  but  no  eruption.  If  the 
patches  be  small,  tincture  of  iodine  is  the  best  application ; 
when  the  disease  is  extensive  and  spreading  rapidly,  the  head 
should  be  shaved,  and  the  sulphurous-acid  lotion  applied.  If 
less  powerful  stimiilants  fail,  blisters  may  be  applied.  As  the 
hair-follicles  are  seriously  at  fault,  and  new  hair  has  to  be 
formed,  a  cure  cannot  be  quickly  effected.  The  first  sign  of 
impi'ovement  is  the  presence  of  a  little  downy  hair  on  the  patch. 
This  down  is,  after  a  time,  replaced  by  better-formed  hair,  and 
this  again  by  still  more  perfect  hair.  The  baldness  is  never 
permanent. 

Tinea  sycosis,  or  mentagra,  as  it  is  often  called,  is  a  disease  of 
the  beard,  moustache,  whiskers,  and  inner  surface  of  the  nares, 
in  which  a  little  fungus  finds  a  nidus  between  the  root  of  the 
hair  and  the  wall  of  its  follicle.  The  plant  is  the  microsporon 
mentagrophytes,  and  it  makes  its  presence  known  by  the 
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inflammation  it  excites.  The  inflammation  causes  tliickeniug 
j  and  induration  of  the  tissues  ai-ound  the  follicle,  and  suppura- 
tion of  the  follicle  itself.  As  the  disease  originates  in  the 
follicle,  a  hair  may  be  seen  to  traverse  the  centre  of  each 
pustule.  The  pus  and  epithelium  about  the  orifice  of  the  fol- 
licle dry  into  a  thick  brownish  scab.  When  the  scabs  are 
numerous,  and  the  parts  about  tubercvilated  from  the  swollen 
and  irregular  induration  around  the  follicles,  the  part  affected 
with  pus  being  supposed  to  have  some  resemblance  to  the  pulp 
of  the  tig,  the  name  sycosis  has  been  given  to  it.  Between  the 
I  scabs  are  often  seen  little  scaly  particles  formed  of  epithelium. 
Sycosis  may  be  confounded  with  impetigo  ;  but  the  induration 
and  swelling  of  the  tissues  is  trifling  in  impetigo.  Acne  of 
these  parts  also  may  be  taken  for  sycosis  ;  but  in  acne  the 
induration  is  greater  than  in  sycosis,  and  the  suppuration  less 
rapid.  There  is  no  vegetable  parasite  in  the  hair-follicles  in 
impetigo,  nor  in  the  sebaceous  follicles  in  acne. 
Tinea  sycosis  is  often  a  very  obstinate  affection. 
The  treatment  of  this  disease  is  to  be  conducted  on  the  same 
principles  as  those  of  the  other  affections  of  its  class. 
Substances  destructive  to  vegetable  life  are  to  be  applied  to  the 
diseased  skin ;  and  as  the  plant  is  in  the  hair-follicles,  they 
must  be  applied  in  a  form  fitted  to  enter  the  follicles.  An 
ointment  of  lard  and  corrosive  sublimate,  in  the  proportion  of  a 
grain  to  the  drachm,  is  sometimes  veiy  useful.  The  white 
precipitate  ointment  of  the  London  Pharmacopoeia  may  effect  a 
cure.  Dr.  Thompson  recommends  strongly  an  ointment  com- 
posed of  a  scruple  of  iodide  of  sulphur  and  an  ounce  of  lard. 
Warm  fomentations  and  poultices,  by  removing  the  scabs  and 
allaying  the  inflammation,  afford  much  relief  to  the  patient. 
The  condition  of  the  digestive  organs  must  be  attended  to, 
and  purgatives,  tonics,  and  antacids  exhibited  as  required.  A 
'  good  and  generous  diet  is  usually  necessary.  Epilation  is  some- 
times essential  for  effecting  a  cure. 

Chloasma  or  pityriasis  versicolor,  is  a  very  common  disease. 
Its  most  frequent  seat  is  those  parts  of  the  neck,  upper  arms, 
chest,  and  abdomen,  which  are  covered  by  the  flannel  jacket. 
The  axillae,  however,  usually  escape.  It  is  curious  to  note  how 
often  the  disease  is  limited  exactly  to  the  parts  in  contact  with 
the  flannel.  In  such  cases  its  occurrence  is  favoured  by  want 
of  cleanliness. 
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Many  people  are  so  dirty  in  habit  as  to  wear  the  same  flannel 
next  their  skin  for  a  week,  a  fortnight,  three  weeks,  and,  among 
the  poor,  even  a  month.  And  it  is  hy  no  means  an  uncommon 
thing  for  them  to  wear  the  same  flannel  night  and  day,  not 
once  removing  it  from  the  moment  it  is  put  on  till  the  time  it 
is  considered  to  be  desirable  to  have  it  washed.  The  conse- 
quence of  such  habit  is  an  accumulation  on  the  surface  of  the 
skin  of  its  secretion  and  of  undetached  epithelium,  and  the  con- 
asquent  formation  of  a  nidus  favourable  to  the  growth  of  the 
microsporon  furfurans.  This  plant  finding,  then,  in  the 
epithelial  accumulation  saturated  with  the  secretions  a  fitting 
soil,  spreads  under  its  outer  layer  in  all  directions,  and  by  its 
presence  produces  the  pale  yellowish-brown  patches  charac- 
teristic of  Cloasma.  At  the  margin  of  the  larger  patches  are 
numerous  detached  brownish-coloured  circular  spots.  The 
spots  are  scarcely  raised  above  the  surface  of  the  skin.  Like 
all  the  other  vegetable  parasites,  the  microsporon  furfurans 
exhibits  a  disposition  to  spread  from  the  point  on  which  it 
alights  uniformly  in  all  directions.  Hence  the  circular  form  of 
the  patches.  The  large  irregularlj^-shaped  patches  are  formed 
primarily  by  the  coalescence  of  the  smaller.  If  one  of  the 
brownish  patches  be  rubbed,  a  number  of  minute  scales  will  be 
detached,  and  the  cutis  underneath  will  be  seen  to  be  somewhat 
redder  than  the  adjacent  skin.  The  only  annoyance  the  patient 
experiences  is  itching  of  the  part  on  exercise  or  when  heated, 
and  the  consciousness  of  having  very  unpleasant-looking  skin 
beneath  his  jacket. 

MicToscui)io  cMivbinatioii. — If  one  of  the  delicate  scales  from  a 
])atcli  of  chloasma  be  placed  in  a  little  alkaline  fluid,  and 
examined  Avith  a  magnifying  power  of  250  diameters,  it  is  seen 
to  be  formed  of  epithelial  scales  studded  with  the  mycelium  and 
sporules  of  the  microsporon  furfurans.  If  to  the  scale  water 
only  be  added,  the  plant  will  not  be  visible.  The  alkali  renders 
the  aiiimal  matters  transparent,  and  leaves  the  plant  unchanged. 
The  microsporon  is  seated  on  the  under  surface  of  the  epithelial 
scales,  no  part  of  the  plant  projecting  beyond  the  margin  of  the 
scale  on  which  it  grows. 

Treatment. — To  cure  the  patient,  his  dirty  habits  must  be 
reformed,  supposing  him  to  be  of  such.  He  must  change  his 
flannel  frequently,  and  never  sleep  in  that  which  he  wears  dur- 
ing the  day.  He  must  wash  daily,  not  merely  his  hands,  but 
his  whole  trunk  and  extremities,  xisinsf  hot  water  and  strong 
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soap.  After  washing,  he  must  rub  the  surface  well  with  a 
flesh-brush,  taking  care  that  the  latter  is  itself  often  cleansed. 
In  addition  to  these  frequent  and  careful  ablutions  and  frictions, 
by  which  a  large  quantity  of  the  fungus  is  removed,  the  patient 
should  bathe  the  part  affected  with  a  parasiticide  lotion,  com- 
posed of  twelve  grains  of  bichloride  of  mercury  to  four  ounces 
of  water.  The  lotion  should  be  allowed  to  dry  on  the  part. 
A  saturated  solution  of  sulphurous  acid  may  be  applied 
freely  with  the  same  object,  viz.  to  kill  the  fungus.  A 
lotion  of  sulphuret  of  potassium,  one  drachm  to  the  pint  of 
water,  will  cure :  but  then  it  is  offensive.  Some  consider  a 
course  of  arsenic  essential  to  the  permanent  cure  ;  but  it  is 
not  so. 

No  doubt  some  persons  who  are  very  cleanly  in  their  habits 
and  some  VN^ho  are  as  cleanly  as  their  clear-skinned  neighbours, 
suffer  from  chloasma.  One  concludes,  therefore,  that  in  some 
instances  the  secretions  of  the  skin  are  abnormally  favourable 
to  the  growth  of  the  fungus.  In  some  of  these  cases  arsenic 
may  be  of  service  ;  so  too  is  cod-liver  oil. 

Phthisical  people  often  have  patches  of  chloasma  on  their 
chest  or  elsewhere.  This  is  the  result,  parti}'-  at  least,  of  want 
of  cleanliness.  Persons  delicate  in  the  chest,  as  they  call  it, 
are  frequently  afraid  of  washing  more  than  face  and  hands. 
Again,  they  usually  keep  themselves  closely  wrai:)ped  in  flannel, 
and  are  somewhat  too  fearful  of  changing  it ;  and,  yet  further, 
sweating,  alternating  with  heat  of  skin,  is  common  in  such 
cases  — conditions  fovourable  to  the  formation  of  a  good  nidus 
for  the  microsporon  furfurans. 

Like  all  the  parasitic  diseases,  chloasma  is  contagious. 

A  certain  number  of  facts  have  been  recorded,  tending  it  is 
thought  by  some  dermatogists  to  establish  the  identity  of  the 
several  human  vegetable  parasites,  i.e.  to  show  that  trycho- 
phyton  tonsurans,  achorion  Schonleinii,  &c.,  are  stages  of 
development  of  the  same  fu.ngus.  Dr.  Tilbury  Fox  in  this 
country  has  with  much  ability  advocated  this  opinion  and  even 
concluded  from  his  observations  that  penicillium  glaucum  and 
the  favus  fungus  are  identical.  Still,  up  to  the  present  time, 
the  weight  of  evidence  is  decidedly  on  the  side  of  the  non- 
identity  of  the  fungi  in  question. 

The  following  appears  to  me  to  be  the  present  state  of  know- 
ledge on  the  subject  and  on  the  relation  between  herpes 
circinnatus  and  parasitic  diseases. 
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1.  That  Herpes  circiiinatus  may  occur  witlaout  any  vegetable 
parasite  being  able  to  be  detected  on  the  part. 

2.  That  trychophyton  tonsurans  is  frequently  present  in  the 
scales  of  H.  circinnatus  and  in  the  hairs  of  the  part. 

3.  That  if  a  wet  bandage  be  applied  over  the  skin  of  a  part 
on  which  trychophyton  tonsurans  has  been  scattered,  patches 
identical  with  those,  of  Herpes  circinnatus  containing  the 
parasite  are  produced. 

4.  That  microsporon  furfarans  can  be  inoculated  in  the 
same  manner,  but  then  no  other  disease  than  Chloasma  follows. 

5.  That  if  achorion  Schonleinii  be  inoculated,  tinea  favosa 
is  produced,  but  that  an  herpetic  stage  resembling  H.  circinnatus 
pi'ecedes  the  favus  stage,  and  that  in  some  cases  the  disease 
aborts  at  the  herpetic  stage,  no  favus  crusts  being  formed. 

6.  That  patches  of  true  Herpes  circinnatus  are  more  liable 
than  other  parts  of  the  same  person  to  be  inocvilated  with 
achorion  Schonleinii  and  so  to  have  favus  crusts  form  in  their 
centi-e. 

7.  That  the  lower  animals,  the  cat  especially,  suffer  from  tinea 
tonsurans  and  tinea  favosa,  and  that  man  may  be  inoculated 
from  the  lower  animals. 

8.  That  the  microscopic  characters  hitherto  noted  of  the 
various  parasitic  fungi,  while  amply  sufficient  to  enable  the  one 
plant  to  be  distinguished  from  the  other,  are  not  sufificient  to 
prove  their  essential  non-identity,  i.e.,  to  prove  that  they  ai'e  not 
different  stages  of  development  of  the  same  fungus.* 

With  reference  to  the  nomenclature  of  these  diseases,  cha- 
racterised by  the  presence  of  vegetable  parasites,  it  should  be 
remembered  that — 

Tinea  tonsurans  was  called  by  Willan  and  Bateman  porrigo 
scutulata. 

Tinea  favosa  was  called  porrigo  lupinosa. 
Tinea  decalvans  was  called  pon-igo  decalvans. 
Chloasma  was  called  pityriasis  versicolor ;  while  the 
Porrigo  favosa  of  the  same  authors  was  a  variety  of  impetigo. 

Scabies. — The  eruption  of  scabies  is  caused  by  the  presence  of 


*  Hiibner  u.  Strabe,  Klin.  v.  e.rj).  Mitt Jwil miff,  Canstatt,  J.  B.,  18G4.  Starck 
11.  Hallin,  Jena  Zeitschrift,  Canstatt,  J.  B.,  1865.  Pick,  Untermchung  in  der 
PJl.  Hmttkranliheiten.  McCall  Anderson  '  On  the  identity  of  the  parasites  met 
•with  in  faYus,  tinea  tonsurans,  and  pityriasis  versicolor.' 
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a  minute  animal  parasite,  the  srircojifes  hominis,  in  the  under 
layer  of  the  epithelium.  The  sarcoptes  hominis  has  been  taken 
from  its  burrow,  placed  on  a  healthy  person,  and  the  disease  in 
that  way  communicated.  It  is  by  the  passage  of  the  parasite 
from  one  person  to  another  that  the  disease  spreads  ;  hence  the 
hands  in  the  adult,  and  the  buttocks  and  loins  in  children  too 
young  to  walk,  are  the  especial  seats  of  the  disease.  In  children 
the  hands  often  escape  ;  in  adults  the  parts  of  the  hands  where 
the  skin  is  most  delicate  are  the  parts  first  to  suffer,  i.e.  between 
the  fingers,  the  bend  of  the  wrist,  the  root  of  the  thumb,  and 
the  inner  margin  of  the  hand.  Scabies  never  affects  the  hairy 
scalp  or  the  face  of  the  adult,  and  only  rarely  the  face  of  the 
child. 

The  eruption  appears  to  be  produced  thus  :  The  animal  bores 
a  way  through  the  outer  layer  of  the  epidermis,  and  then  for 
some  distance  onward,  in  the  softer  layer  of  the  epidermis. 
Immediately  adjacent  to  the  point  at  which  the  animal  passes 
into  the  epidermis,  a  vesicle,  papula,  or  pustule  is  formed.  The 
sarcoptes  itself  is  found  at  the  end  of  the  faint  whitish  line  or 
burrow,  leading  from  the  vesicle  or  papule.  The  burrow  varies 
from  a  line  to  an  inch  in  length.  When  the  disease  affects  the 
delicate  skin  between  the  fingers  or  toes,  and  continues  for  some 
time  the  cuticle  thickens  and  cracks.  These  cracks  are  very  cha- 
racteristic of  the  disease ;  the  vesicles,  papules,  and  pustules,  and 
the  delicate  line  leading  from  a  few  of  these  are  the  only  disease 
of  the  skin  directly  resulting  from  the  animal's  presence. 
The  blackish  points,  the  linear  abrasions,  the  broader  inflamed 
patches,  and  the  ulcers  so  common  in  the  young  child,  are  the 
consequences  of  injury  inflicted  on  themselves  by  the  patients, 
in  their  endeavour  to  allay  the  intolerable  itching.  Hebra  has 
pointed  out '  that  when  the  paralytic  are  the  subjects  of  itch, 
none  of  these  severer  effects  of  scabies  are  observed.  The 
vesicles  of  scabies  are  scattered  irregularly  over  the  part  affected ; 
many  of  them  seem  buried  somewhat  in  the  skin,  so  that  they 
may  be  liiistaken  for  papules.  These  deep-seated  vesicles  are 
never  acuminated,  and  there  is  little  or  no  redness  around  them ; 
on  the  apices  of  some  of  the  papules  a  minute  vesicle  may  be 
detected  by  the  lens ;  those  vesicles,  the  vesicular  character  of 
which  is  more  evident,  are  acuminated,  and  may  or  may  not 
have  some  redness  around.  The  phlyzacious  pustules  often 
attain  a  considerable  size. 

The  superficial  acuminated  vesicles  are  best  seen  between  the 
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fingers  and  toes  and  at  tlie  bend  of  the  wrist,  the  disease  being 
recent ;  the  cracks  in  the  same  situations  when  the  disease  has 
lasted  some  time  ;  the  buried  vesicles  on  the  upper  extremities, 
and  where  the  epidermis  is  naturally  rather  thick — the  burrows 
of  the  sarcoptes  on  the  sides  and  anterior  aspect  of  the  fingers. 
It  is  a  matter  of  some  interest,  as  showing  the  accidental  nature, 
so  to  say,  of  the  eruption,  to  know  that  some  good  observers 
have  recorded  cases  in  which  there  were  no  vesicles,  pustules, 
or  papules,  only  the  burrows,  at  the  extremities  of  which  were 
found  the  sarcoptes  ;  the  itching  in  these  cases  was  as  severe 
as  in  those  attended  with  an  eruption.  In  old  persons,  Avhose 
skins  are  thick  and  not  very  sensitive  to  irritants,  the  eruption 
is  often  trivial  and  papular  in  character.  The  disease  is  then 
not  infrequently  confounded  Avith  prurigo.  The  itching  in 
scabies  is  very  decided  and  severe,  and  greatly  increased  by 
warmth.  The  amount  of  inflammation  and  ulceration  that  may 
accompany  the  disease  when  it  affects  the  delicate  skin  of 
young  infants  is  likely  to  lead  to  a  mistake  as  to  its  nature. 
Vesicles  and  pustules  sometimes  form  under  the  thick  cuticle  of 
the  sole  of  the  feet,  and  are  very  characteristic  of  the  disease. 

Scabies  never  disappears  spontaneously.  I  have  seen  cases 
where  the  disease  has  lasted  for  years,  its  nature  having  been 
misunderstood. 

Prurigo  and  Eczema  often  complicate  scabies ;  Urticaria  less 
commonly,  and  in  rare  cases  blebs  form  on  the  irritated 
parts. 

Treatmenl. — Sulphur  is  the  best  remedy  for  scabies.  It  cures 
the  disease  by  killing  the  sarcoptes.  In  the  St.  Louis 
Hospital  at  Paris,  two  hours'  treatment  is  considered  sufficient 
for  the  cure  of  the  disease.  The  patient,  after  being  Avell 
washed  Avith  soft  soap  for  half  an  hour,  is  strongly  rubbed  for 
the  same  space  of  time  over  the  Avhole  surface  with  the  sulpho- 
alkaline  ointment  of  Helmerich,  composed  of  eight  parts  of 
lard,  two  parts  of  sulphur,  and  one  part  of  carbonate  of  potash, 
and  directly  afterwards  placed  in  an  alkaline  bath.  The 
patient's  clothes  are  fumigated  with  sulphur. 

The  objections  to  this  method  of  treatment  are,  that  eczema- 
tous  eruptions  often  folloAv  its  employment  in  persons  with  a 
delicate  skin,  and  that  the  ointment  stains  the  linen.  The 
sulphur  ointment  of  the  Pharmacopoeia  does  not  cure  so  rapidly, 
although  it  does  so  quite  as  certainly  as  the  sulpho-alkaline 
ointment.    The  great  use  of  the  alkali  is  to  remove  the  super- 
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ficial  layer  of  epithelmm,  and  so  expose  the  sarcoptes  more 
completely  to  the  action  of  the  sulphur. 

Supposhig  that,  from  the  position  in  life  of  the  patient,  it  is 
desirable  to  hide  the  odour  of  the  sulphur,  the  best  scents  for  the 
purpose  are  the  essences  of  bergamot  and  of  lemons ;  a  little 
bisulphuret  of  mercury  will  conceal  the  colour  of  the  sulphur. 

Devergie  recommends,  if  the  odour  of  the  sulphur  be  highly 
objectionable,  that  the  patient  be  placed  for  an  hour,  or 
an  hour  and  a  half,  daily  in  a  bath  containing  from  two  to 
three  drachms  of  bichloride  of  mercury.  Five  or  six  baths,  he 
says,  suffice  for  the  cure.  Iodide  of  potassium  may  be  substi- 
tuted for  the  bichloride  of  mercury,  but  then  more  baths  are 
required.  Bazin  advises,  under  like  circumstances,  that  the 
surface  be  rubbed  daily  with  an  ointment  composed  of  powdered 
camomile-flowers,  lard,  and  olive  oil,  in  equal  parts. 

When  scabies  is  present,  no  matter  with  what  other  eruption 
it  is  complicated,  the  scabies  is  to  be  first  cured,  and  this 
although  the  sulphur  cause  considerable  inci'ease  of  the  com- 
plicating  afi'ection,  e.g.  Eczema. 

There  are  two  genera  of  the  diseases  of  the  skin  characterised 
by  an  eruption  of  bulla?  or  blebs,  viz.  pemphigus  or  pompholyx, 
and  rupia. 

PempMgiis  is  not  an  uncommon  disease.  The  bullse  are  very 
perfect.  In  size  they  vary  from  that  of  a  split-pea  to  half  an 
egg;  the  larger  are  not  formed  by  the  coalescence  of  the 
smaller.  If  there  be  any  red  margin  to  the  bullae,  it  is  very 
narrow ;  often  there  is  no  redness  around.  In  some  cases  the 
bullae  are  preceded  by  a  red  sj)ot  of  the  same  size  as  the  coming 
bleb;  the  bulla  itself  having  its  full  circumference  from  the 
first,  only  being  less  elevated  than  it  becomes  in  its  progress. 
Sometimes,  however,  a  vesicle  appears,  and  the  bulla  is  formed 
by  its  extension  in  all  directions.  At  first  the  bulla  is  trans- 
parent; subsequently  the  fluid  becomes  opalescent  and  fre- 
quently puriform ;  at  the  same  time,  or  it  may  be  before  the 
fluid  loses  its  transparency,  the  cuticle  covering  it  grows 
opaque.  In  the  latter  case  the  bulla  looks  as  though  it  were 
filled  with  puriform  fluid,  and  it  is  only  by  puncturing  it  that 
the  chief  cause  of  the  opacity  is  discovered.  In  cachectic  and 
aged  persons  the  fluid  is  often  sanguinolent. 


350 


DISEASES  OF  THE  SKIN. 


The  fluid  of  the  bullae  in  pemphigus  resembles  the  serum  of 
the  blood  in  chemical  composition.  It  is  faintly  alkaline  or 
neutral  so  long  as  it  is  transparent ;  when  it  becomes  puriform, 
it  is  acid.  After  attaining  its  full  size  the  bulla  bursts,  then 
the  cuticle  covering  it  falls  into  folds  or  wrinkles,  and,  with 
such  portion  of  the  contents  as  has  not  escaped,  dries  and  forms 
a  scab.  A  few  days  only  elapse  from  the  eruption  of  the  bulla 
to  the  formation  of  the  scab.  The  scab  or  crust  varies  in 
thickness  ;  usually  it  is  thin,  sometimes  foliaceous,  never  very 
thick.  After  a  time  the  scab  falls  off  and  leaves  a  reddish  stain 
or  scar,  not  a  cicatrix.  Now  and  then,  when  the  scab  is  de- 
tached, a  superficial  ulcer  is  exposed.  If  the  bleb  be  broken, 
and  the  cuticle  removed,  the  surface  is  excoriated. 

In  rare  cases  only  one  bulla  is  present  at  the  same  time ; 
bulla  after  bulla  on  different  parts  of  the  surface  following  each 
other  in  succession.  This  is  the  pemphigus  solitarius  of  Willan. 
Usually  there  are  many  bullce  present  at  the  same  time,  and 
they  are  either  scattered  or  gTouped.  When  many  are  seated 
near  to  each  other,  the  skin  between  is  usually  red,  and  the 
lymphatic  glands  to  which  the  lymphatics  of  the  part  lead 
enlarged  and  tender.  This  affection  of  the  glands  is  out  of 
proportion  to  the  inflammation  about  the  bullae.  The  glands 
rarely,  if  ever,  suppurate.  The  bulla)  of  pemphigus  are  more 
common  on  the  extremities  than  elsewhere  ;  but  they  are  often 
seen  on  the  trunk,  genital  organs,  and  face ;  less  frequently  on 
the  hairy  scalp.  Rayer  and  A.  T.  Thompson  say  they  have 
seen  bullse  in  the  mouth  and  on  the  velum  palati.  There  seems 
to  be  no  foundation  for  the  assertion  that  they  are  found  on 
the  gastro-intestinal  mucous  membrane. 

When  present  on  the  soles  of  the  feet  or  palms  of  the  hands 
of  infants,  they  are  evidence  of  constitutional  syphilis.  Pain 
and  heat  of  the  part  accompany  the  development  of  the  bullae. 

Varieties. — 1.  Pemphigus  may  occur  as  an  acute  disease  in 
young  subjects  otherwise  healthy.  The  eruption  is  preceded 
for  two  or  three  days,  and  is  accompanied  by  febrile  disorder 
more  or  less  decided.  Under  these  circumstances,  the  disease 
runs  a  course  of  from  one  to  four  weeks.  When  prolonged  for 
a  month,  two  or  three  crops  of  bulla)  follow  each  other ;  when 
over  in  a  week,  the  disease  ends  with  the  scabbing  of  the  first 
eruption. 

The  occurrence  of  idiopathic  acute  febrile  pemphigus  has 
been  denied  by  some  writers.     '  That  there  is  indeed  such 
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febris  bullosa  cannot  henceforth  well  be  doubted.  Still  Rayer's 
observation,  that  it  is  a  rare  disease,  appears  correct,  since  many- 
physicians  of  large  experience  have  never  seen  a  case,  e.g. 
Hebra.  I  also  have  never  witnessed  the  acute  form.'*  The 
writer  of  this  article  has  seen  one  case. 

2.  Persons  of  damaged  health  and  old  people  also  suffer  from 
a  severe  febrile  form  of  pemphigus,  which  runs  a  quick  course. 

3.  More  commonly,  pemphigus  occurs  as  a  chronic  disease, 
lasting  months,  or  even  years.  This  form  of  the  disease  is  seen 
in  persons  of  avei'age  health,  in  the  cachectic,  and  at  all  ages, 
from  childhood  to  extreme  old  age.  It  is  unaccompanied  by 
febrile  symptoms  ;  but  as  the  chronic  course  the  disease  runs 
depends  not  on  the  duration  of  individual  bullse,  but  on  the 
repeated  eruption  of  new  bullae,  we  observe,  when  they  come 
out  in  crops,  that  a  little  headache,  sense  of  languor  and 
malaise,  and  trifling  febrile  disturbance,  precede  the  eruption. 

Si/nonyms. — The  names  given  by  writers  to  the  above  varieties 
are  founded,  1st,  on  the  duration  of  the  disease  :  acute  pem- 
phigus, febris  bullosa,  chronic  pemphigus,  pemphigus  diutinus; 
2nd,  on  the  presence  or  absence  of  febrile  symptoms :  pom- 
pholyx  pyreticus,  pomj)holyx  apyreticus ;  ord,  on  the  degree  of 
severity  of  the  general  disease :  pemphigus  benignus ;  4th,  on 
the  number  of  the  blebs  and  their  arrangement :  pemphigus 
solitarius,  pemphigus  en  groupes. 

Nature  and  seat. — The  local  affection  in  pemphigus  is 
secondary  to  some  constitutional  or  general  condition.  This  is 
especially  clear  in  the  acute  febrile  variety;  for  in  that  form 
well-marked  and  sometimes  very  seve^'e  pyrexial  symptoms, 
headache,  and  languor  pi'eccde  the  eruption  for  two  or  three 
days.  No  doubt  certain  other  symptoms  are  the  direct  con- 
sequences of  the  local  affection ;  e.g.  irritation  from  sleeplessness, 
derangement  of  the  digestive  organs.  Of  the  nature  of  the 
general  disease  to  which  the  local  affection  is  secondary,  we 
know  no  more  than  we  know  of  the  nature  of  the  fever  which 
precedes  the  eruption  of  small-pox.  The  fluid  of  the  bullae  is 
poured  out  from  the  surface  of  the  true  skin,  and  collects  under 
the  epidermis.  There  is  no  evidence  to  show  that  the  buUse 
originate  in  any  of  the  special  structures  of  the  skin. 

The  lesions  found  after  death  have  been  various  evidences  of 


*  Oustav  Simon,  Die  Hautkranklmtcn,  p.  194, 


352 


DISEASES  OF  THE  SKIN. 


inflammation  of  the  intestinal  and  m-inaiy  nincons  membranes, 
and  in  almost  every  case  fatty  liver. 

Prognosis. — Pemphigus  is  always  a  grave  affection.  To  the 
cachectic  and  aged  it  is  often  fatal.  As  a  chronic  disease  it  is 
most  obstinate. 

Diagnosis. — Varicella,  herpes  zoster,  and  rupia  are  the  diseases 
Baid  to  resemble  pemphigus.  But  there  is  little  danger  of  con- 
founding it  with  any  other  disease  when  the  bullae  are  present ; 
their  large  size,  the  small  amount  of  inflammation  around  them, 
the  absence  of  any  thing  which  can  be  called  a  base,  and  their 
irregular  distribution,  are  peculiarities  which  permit  no  mistake 
in  diagnosis.  The  fever  which  in  rare  cases  precedes  their 
eruption  has  no  diagnostic  characters. 

Cause. — Of  the  causes  of  pemphigus  very  little  is  known. 
Mental  distress,  exposure  to  wet, — e.  g.  prolonged  stay  in  water, 
— and  derangements  of  the  urimary  organs,  have  all  been  con- 
sidered to  be  predisposing  causes.  Attempts  have  been  made 
several  times,  without  effect,  to  communicate  the  disease  by  in- 
oculation of  the  fluid  from  the  bulla?.  Scharlan,  however, 
succeeded  in  producing  bullfe  by  inoculating  himself  from  an 
infant  four  days  old,  suffering  from  pemphigus.  The  child 
appears  to  have  communicated  the  disease  to  several  persons.* 
In  this  case  the  disease  was  probably  of  syphilitic  origin.  Febris 
bullosa,  as  acute  pemphigus  was  formerly  called,  is  said  to 
have  occurred  as  an  epidemic,  and  then  to  have  spread  by 
contagion. 

Treatment.  Local. — Directly  a  bulla  is  detected,  the  cuticle 
covering  it  should  be  punctured  with  a  fine  needle.  This  stays 
its  increase  in  size.  Care  must  be  taken  to  prevent  the  cuticle 
being  rubbed  off,  as  the  surface  exposed  will  be  excoriated, 
painful,  and  tender.  Dr.  A.  Todd  Thompson  recommends  that 
the  parts,  after  the  escape  of  the  contents  of  the  buUa,  should 
be  pencilled  with  a  solution  of  nitrate  of  silver,  in  the  propor- 
tion of  a  drachm  to  a  fluid  ounce  of  water,  acidulated  with  ten 
or  twelve  minims  of  dilute  nitric  acid.  This  solution  hardens 
the  cuticle  and  forms  a  good  covering,  he  says,  to  the  tender 
surface  beneath  it.  All  other  local  means  are  useless  until 
scabs  form ;  and  then,  if  these  are  thick,  and  several  are  in 
juxtaposition,  with  the  skin  beneath  ulcerated,  a  poultice  of 
bread  and  water  may  be  applied  with  advantage.    If  the  ulcers 


•  Caspar,  Wochenschrift  fur  die  gesammtc  Jlcil/aimk,  p.  18G,  1841. 
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do  not  heal  after  the  separation  of  the  crusts,  they  may  be 
stimulated  by  nitrate  of  silver. 

The  general  treatment  varies  with  the  state  of  the  constitu- 
tional disturbance  and  the  general  powers  of  the  patient.  If 
the  patient  be  a  strong  young  adult  of  temperate  habits,  the 
pulse  full  and  hard,  and  the  febrile  disturbance  considerable, 
benefit  wUl  follow  abstraction  of  blood  from  a  vein ;  but  cases 
requiring,  or  even  permitting,  blood-letting  are  rare.  Rest, 
mild  aperients,  and  spare  diet  are  usually  sufficient,  even  in  the 
acute  febrile  form,  to  bring  the  case  to  a  successful  termination. 

When  the  disease  occurs,  as  is  more  common,  in  the  aged  or 
the  cachectic,  bark  and  ammonia,  quinine  and  the  mineral  acids, 
and  generous  diet,  with  a  moderate  supply  of  alcoholic  stimu- 
lants, are  indicated.  Opiates  at  bedtime  are  frequently  required. 

In  the  chronic  apyrexial  form  the  treatment  must  be  regula- 
ted by  the  general  state  of  the  patient. 

Arsenic  exerts  little  or  no  influence.  Iodide  of  potassium  is 
of  use  only  when  the  disease  is  of  syphilitic  origin.  Cod-liver 
oil  is  sometimes  beneficial.  Tepid  baths  have  been  of  service ; 
but  occasionally  fresh  crops  of  bullae  have  followed  directly  on 
their  employment.  If  tepid  baths  are  taken,  gelatine  should 
be  dissolved  in  the  water.  Alkaline  baths  have  been  recom- 
mended for  allaying  the  irritation  of  the  surface.  When 
successive  crops  of  bullse  occur  on  the  same  part,  the  skin  at 
the  moment  it  is  free  from  eruption  may  be  painted  with  a 
solution  of  nitrate  of  silver  sufficiently  strong  to  blacken  the 
surface. 

A  milk -diet  has  sometimes  succeeded  -vv  hen  other  means  have 
been  useless.  Cazenave  says  that  he  has  often  obtained  good 
results  from  giving  the  patient  acorn-coffee. 

'  A  case  was  some  time  since  under  the  care  of  the  author  which  resisted  all 
remedies.  The  child  would  appear  to  be  nearly  well,  and  then  again  a  new 
crop  made  him  as  sad  an  object  as  before.  When  admitted  into  the  Hospital 
]  for  Sick  Children  he  had  already  been  sulfering  for  more  than  two  years,  and 
!  had  been  into  more  than  one  hospital,  and  vmder  the  care  of  several  private 
practitioners,  the  parents  being  well-to-do  in  the  world.  He  took  measles 
while  in  the  hospital,  and  from  that  time  was  free  from  pemphigus.  There 
was  no  return  of  the  affection  for  a  year,  i.e.  when  the  last  report  of  him  was 
received. 

Bupia. — The  bullse  in  rupia  are  small  and  somewhat  flattened ; 
their  contents  very  soon  become  opaque,  and  are  not  unfre- 
quently  sanguinolent.  They  are  seated  on  a  very  slightly 
raised  base,  and  are  surrounded  by  a  distinct  inflammatory 
VOL.  v.  A  A 
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flush.  A  thick  dark-coloui'ed  rough  scab  or  crust  is  formed 
by  the  drying  up  of  the  bullae.  If  not  forcibly  removed, 
the  scab  remains  attached  for  a  considerable  time.  An  ulcer, 
often  deep  and  intractable,  is  exposed  on  the  removal  of 
the  scab. 

Sometimes  the  ulceration  extends  beyond  the  margin  of  the 
first  scab  before  it  is  detached,  and  then  a  scab  forms  under  the 
primary  one,  and  of  larger  circumference ;  and  this  process  is 
repeated  until  a  conical  crust,  of  considerable  thickness  in  the 
centre,  and  an  inch  or  more  in  diameter,  is  constituted.  This 
crust  is  commonly  and  aptly  compared  to  a  limpet- shell.  This 
variety  of  rupia  is  called  R.  prominens.  It  is  evidence  of  a 
profound  constitutional  cachexia,  in  the  majority  of  cases,  if 
not  in  all,  of  syphilitic  origin. 

In  other  cases  of  rupia  the  ulceration  is  the  marked  feature. 
The  scab  is  imperfect,  and  when  detached  an  unhealthy-looking 
and  spreading  ulcer  is  exposed.  This  is  R.  escharotica. 
Sloughs  occasionally  form  on  the  floor  and  at  the  margin  of 
those  ulcers ;  and  then  the  disease  has  been  mistaken  for  pem- 
phigus, and  called  P.  gangrenosus.  In  rupia  simplex  the  crusts 
are  of  moderate  thickness,  and  the  ulcer  which  follows  is  neither 
deep,  nor  does  it  exhibit  any  tendency  to  spread.  Neither  scab 
nor  ulcer  is  remarkable.  Hebra  holds  that  R.  simplex  always 
precedes  R.  prominens,  i.e.  that  the  latter  is  but  an  advanced 
stage  of  the  former :  and  G.  Simon  thinks  he  is  right.  In 
fact  there  is  no  line  of  demarcation  to  be  drawn  between  the 
varieties  of  rupia.  The  one  passes  by  insensible  degrees  into 
the  other. 

Rupia  is  a  chronic  disease,  and  is  usually  limited  to  the 
limbs  and  loins.  It  is  not  contagious,  and  is  almost  limited  to 
persons  of  damaged  health.  It  is  common  in  the  cachectic  state 
of  the  system  which  so  often  follows  the  acute  specific  diseases. 
Purpura  hsemorj'hagica  is  an  occasional  complication.  Rupia 
prominens  is  frequent  in  the  advanced  stages  of  constitutional 
syphilis.  R.  simplex  is  common  in  children  of  six  or  seven 
years  of  age.  R.  escharotica  and  gangrenosa  are  limited  to 
young  children ;  the  two  latter  are  I'are  diseases.  It  is  not 
knoAAm  what  special  structure  of  the  skin  is  primarily  afiected 
in  rupia. 

Rupia  is  more  like  to  ecthyma  than  to  any  other  disease  of 
the  skin.  In  ecthyma  there  are  pustules  ;  in  rupia  bulltE  ;  but 
then  the  serum  of  the  bullse  is  soon  replaced  by  a  puriform 
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fluid.  The  red  base  of  rupia  is  mucli  less  raised  and  decided 
than  that  of  ecthyma ;  the  scab  is  thicker  and  not  imbedded, 
and  the  ulceration  following  the  scab  is  greater. 

Treatment.  Local. — The  bullae  of  rupia  should  be  punctured 
as  soon  as  they  arise.  When  scabs  are  formed,  they  should  be 
removed,  and  the  ulcers  dressed  with  some  slightly-stimulating 
application.  A  solution  of  nitrate  of  silver  is  frequently  of 
much  benefit. 

General. — The  subjects  of  rupia  are  always  cachectic  or  debi- 
litated. Tonics,  especially  quinine,  are  indicated.  Decoction  of 
cinchona,  with  mineral  acids,  will  sometimes  agiiee  with  the 
patient  when  quinine  will  not.  The  tincture  of  serpentaria  is 
sometimes  very  useful  in  rupia.  The  diet  should  be  generous. 
Wine  is  generally  required,  and  is  borne  well  even  by  children. 

Pustule. 

Impetigo,^  one  of  the  most  common  of  the  diseases  of  the  skin, 
is  characterised  by  an  eruption  of  small  pustules,  followed  by 
thick  rough  crusts.  The  pustules  of  impetigo  are  of  two  kinds  ; 
the  one  pale-yellow,  flat  or  rounded  on  the  surface,  very  slightly 
elevated  above  the  cutis,  and  having  comparatively  little  redness 
around ;  the  other  very  small,  acuminated,  and  having  a  red 
and  somewhat  elevated  base,  disproportionately  large  in  com- 
parison with  the  suppurating  points ;  the  latter  are  achores, 
the  former  psydracia.  Achores  are  common  on  the  face  of 
children ;  psydracia  on  the  scalp  and  other  parts  covered  by 
long  hair. 

The  pustules  of  impetigo  are  sometimes  scattered  at  a  distance 
from  each  other,  sometimes  grouped  into  clusters  on  a  red 
ground;  and  the  red  ground  in  the  latter  case  may  precede  the 
eruption  of  the  pustules,  as  it  does  the  eruption  of  the  vesicles 
in  herpes. 

The  crusts  that  follow  the  pustules  are  always  thick ;  those 
that  succeed  to  the  achores  are  transparent  and  tenacious, 
and  resemble  in  appearance  inspissated  honey  and  some  kinds 
lof  gum;  those  that  succeed  the  psydracia  are  either  small 


I  *  Hebra  considers  all  cases  of  impetigo,  excepting  impetigo  sparsa  of  the 
Extremities,  to  be  forms  of  impeteginous  eczema.  The  glandular  enlargement 
j;s  sufficient  in  many  cases,  however,  to  distinguish  them,  as  is  the  strongly 
alkaline  reaction  of  the  fluid  in  all  varieties  of  eczema. 
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separate,  and  dry,  or,  covering'  some  extent  of  the  surface,  are 
thick,  rough  on  the  surface,  and  particularly  solid. 

The  lymphatic  glands,  to  which  the  lymphatics  of  the  part 
lead,  are  invariably  enlarged  in  impetigo.  This  enlargement  of 
the  lymphatic  glands  is  not  limited  to  those  cases  in  which  there 
is  a  considerable  amount  of  inflammation  or  a  copious  eruption. 
A  child  brought  to  the  physician  because  of  the  enlargement  of 
one  or  more  of  the  lymphatic  glands  of  the  neck  will  frequently 
be  found  to  have  an  unsuspected  spot  or  two  of  impetigo  of  the 
sealp.  The  achores  and  psydracia  are  alike  accompanied  by 
this  glandular  affection. 

In  very  exceptional  cases  the  suppurative  inflammation 
destroys  the  root  of  a  few  of  the  hairs,  and  thus  a  very  small 
bald  spot  remains  after  the  crusts  have  separated.  In  the  vast 
majority  of  cases  not  one  of  the  roots  of  the  hairs  is  destroyed. 
A  certain  amount  of  itching  frequently  accompanies  impetigo ; 
in  extremely  rare  cases  the  pustules  are  exquisitely  painful  to 
the  touch,  and  in  still  rarer  cases  intractable  ulceration  follows 
the  separation  of  each  crust. 

The  pustules  characteristic  of  impetigo  are  produced  by  in- 
flammation of  the  hair-follicles,  terminating  in  suppm-ation. 
Impetigo  is  thus  anatomically  and  pathologically  defined  as 
suppurative  inflammation  of  the  hair-follicles.  The  difference 
between  achores  and  psydracia  is  probably  due  to  the  anatomical 
differences  of  the  hair-follicles  of  the  face  and  those  of  the  per- 
fect hair-producing  parts  or  on  the  relative  proportions  of  the 
hair-forming  follicle  proper  and  of  the  sebaceous  structures 
which  enter  into  the  composition  of  the  perfect  hair-follicle.  On 
the  hairy  scalp  the  achores  are  almost  limited  to  the  occipital 
region,  and  especially  to  that  part  corresponding  to  the  interval 
between  the  insertion  of  the  muscles. 

Achores  are  far  more  common  in  the  child  than  in  the  adult. 

The  admitted  varieties  of  impetigo  are  due — to  the  seat  of 
the  disease  (thus  we  have  Impetigo  faciei  and  I.  capitis); — to  the 
close  approximation  of  the  pustules  on  a  defined  inflamed  surface, 
or  to  their  being  scattered  at  a  distance  from  each  other,  the 
space  between  being  pale  (these  differences  have  given  origin  to 
the  names  I.  figurata  and  I.  sparsa); — to  the  character  of  the 
inflammation  which  precedes  and  accompanies  the  acute  develop- 
ment of  the  pustules  of  certain  cases  of  I.  figurata  (hence  the 
variety  I.  erysipelatoides);— to  the  thickness  and  extent  of  the  | 
crust  which  follows  (when  the  face  is  covered  by  a  thick  crust,  I 
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the  variety  is  I.  larvalis ;  when  a  thick  crust  covers  a  large  sur- 
face of  an  extremity,  it  is  I.  scabida — this  latter  is  limited  to 
adults :  '  In  the  lower  extremities,'  Bateman  observes,  '  the 
disease  is  most  severe  and  obstinate ;  is  ultimately  conjoined 
with  anasarca,  and  often  produces  severe  ulceration  ; '  *  when 
the  crusts  are  small,  dry,  and  adhere  for  some  time  to  the  hair 
after  they  have  separated  spontaneously  from  the  cutis,  the 
disease  is  termed  I.  granulata ); — to  intractable  ulceration 
following  the  pustules  (it  is  doubtful,  as  has  been  suggested  by 
Cazenave,  whether  I.  rodens,  as  this  variety  is  named,  would  not 
more  correctly  be  placed  as  a  species  of  lupus) ; — to  the  dura- 
tion of  the  disease,  e.g.  I.  acuta,  I.  chronica.  Acute  impetigo 
is  not  usually  preceded  by  any  great  constitutional  derange- 
ment. An  inflamed  patch  pretty  well  defined  precedes  the 
eruption  of  the  pustules.  Acute  impetigo  is  always  also  I. 
figurata,  though  I.  figurata  is  sometimes  a  chronic  affection. 
The  duration  of  acute  impetigo  is  from  two  to  three  weeks. 
Chronic  impetigo  sometimes  lasts  for  years.  The  two  most 
obstinate  forms  are  impetigo  sparsa  of  the  beard,  whiskers, 
moustache,  and  inside  of  the  nares ;  and  impetigo  scabida  of  the 
lower  extremities.  In  the  former  case  the  duration  is  due  to 
the  repeated  eruption  of  fresh  pustules ;  in  the  latter  to  the 
continuance  of  the  formation  of  pus  under  the  old  thick  crust. 
No  disfigurement  to  the  face  results  from  the  most  severe 
impetigo.  The  crust  after  a  long  or  shorter  time  separates, 
leaving  merely  a  reddish  stain,  which  quickly  disappears. 

Willan  figures  six  varieties  of  his  genii  s  porrigo  :  of  these — 

P.  larvalis  and  P.  favosa  are  merely  varieties  of  impetigo. 

Porrigo  furfurans  is  a  species  of  eczema. 

Porrigo  scutulata  is  tinea  tonsurans. 

Porrigo  lupinosa  is  tinea  favosa,  and 

Porrigo  decalvans  is  tinea  decalvans. 

Bateman's  description  of  porrigo  scutulata  is  most  confused ; 
it  certainly  does  not  apply  to  Willan's  figure.  The  latter  is  a 
faithful  portrait  of  a  common  disease  :  the  former  applies  to  no 
known  disease  of  the  scalp,  but  to  separate  stages  of  many 
diseases  having  no  relation  chronologically  or  pathologically  to 
each  other.  No  age  is  exempt  from  impetigo,  only  I.  faciei  and 
I.  capitis  are  more  common  in  children  than  in  adults  ;  while 
impetigo  of  the  extremities  is  far  more  frequent  in  adults. 


*  Fraetical  Synopsis  of  Cutaneous  Diseases,  p.  158.  j 
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Tlie  inflamed  lymphatic  glands  occasionally  suppurate  in 
children  of  a  strumous  diathesis,  and  when  the  seat  of 
tubercle. 

The  characters  by  which  tinea  sycosis  or  mentagra  is  dis- 
tinguished from  impetigo  are  well  given  by  Cazenave. 

'  When  impetigo,'  he  says, '  is  limited  to  the  upper  lip  or  chin, 
it  may  be  mistaken  for  sycosis ;  but  in  the  former  the  pustules 
are  small,  arranged  in  groups ;  they  suppurate  completely,  and 
give  rise  to  the  thick  crusts  :  while  in  sycosis  the  pustules  are 
distinct ;  they  suppurate  to  a  small  part  of  their  extent  only — 
a  sixth  or  eighth,  for  example ;  they  give  rise  to  a  dry,  hard, 
black  scab,  which  is  subsequently,  as  it  were,  suspended  on  the 
middle  of  the  hair  ;  and  finally  they  are  succeeded  by  tubercular 
indurations,  which  constitute  a  secoudar'y  phenomenon  of  the 
greatest  importance. 

The  pustules  of  ecthyma  are  larger  and  seated  on  a  base.  The 
crusts  of  tinea  favosa  are  dry,  of  peculiar  shape,  and  a  micro- 
scopic examination  shows  their  vegetable  nature.  The  vesicles 
of  eczema  have  no  connection  with  the  hair-follicles,  though  the 
inflammation  may  involve  the  haii'-follicles  of  the  jpart,  and  so 
eczema  and  impetigo  be  combined  as  in  one  variety  of  eczema 
impetiginodes.  The  crusts  of  eczema  are  thin  and  pale,  and 
when  they  crack,  oozing  of  a  thin  alkaline  fluid  takes  place. 
The  pus  of  impetigo  is  slightly  acid. 

Impetigo  appears  to  be  contagious.  It  is  very  common  to  see 
several  children  in  the  same  family  suffering  at  the  same  time. 
It  does  not  spread,  however,  as  tinea  tonsurans  so  often  does, 
through  a  large  assembly  of  children,  e.g.  a  school.  Impetigo 
evidently  spreads  by  contact,  and  the  pus  cannot  be  wafted,  as 
the  spores  of  the  trichophjiion  can,  from  one  to  another.  The 
usual  medium  of  conveyance  of  the  pus  of  impetigo  from  one 
child  to  another  is  some  article  of  wearing-apparel,  e.g.  a  cap  or 
bonnet.  Children  suffering  from  impetigo  of  the  head  or  face 
often  have  impetiginous  pustules  on  their  fingers  from  picking 
the  parts  primarily  afi'ected.  Cazenave  denies  any  form  of 
impetigo  to  be  contagious.  Willan  and  Bateman  thought  that 
form  alone  contagious  which  is  characterised  by  the  eruption  of 
achores.  Dirt  is  a  very  common  exciting  cause  of  impetigo,  so 
also  are  sugar  and  stone- dust ;  the  foreign  particles  collect  in 
the  orifices  of  the  hair-follicles,  and  suppurative  inflamma- 
tion of  the  follicles  is  the  result.  Impetigo  of  the  occiput,  Mr. 
B.  Squire  says,  is  always  due  to  pediculi.    Impetigo  shows  no 
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special  tendency  to  aifect  the  weakly  or  the  strumous,  and  is 
!      certainly  rare  in  the  rickety.    It  is  an  infrequent  syphilide. 
|i        Treatment. — In  the  acute  form,  a  mild  aperient,  salines,  and 
I     a  simj)le  unstimulating  diet,  with  tepid  water  as  a  local  applica- 
tion, are  generally  all  the  remedies  required.  When  the  disease 
has  lasted  some  time,  all  crusts  must  be  removed,  either  by  the 
steam  of  hot  water,  or  by  bread-and-water  poultices.    It  is 
frequently  necessary  to  remove  the  hair  in  order  to  get  the 
Ij     crusts  away.    The  head  cannot  be  shaved ;  but  with  a  pair  of 
fine  scissovs  the  hair  can  be  cut  close  to  the  scalp.    Patience  is 
needed  for  this  purpose,  if  the  greater  part  of  the  scalp  be 
affected.    After  the  removal  of  the  crusts,  spermaceti  ointment 
i     or  Avashed  lard,  or  sweet-oil  and  soap  and  water,  night  and 
morning,  often  suffice  to  effect  a  cure  of  masses  of  most  repulsive- 
looking  disease.    Should  these  means  fail,  and  new  pustules 
continue  to  appear,  a  brisk  mercurial  aperient,  e.g.  calomel  and 
j    jalap,  or  calomel  and  colocynth  pill,  followed  by  a  grain  of 
f     quinine  three  times  a  day,  with  ten  or  fifteen  minims  of  dilute 
sulphuric  acid,  will  quickly  bring  the  great  majority  of  cases  to 
a  successful  end.     Quinine  often  seems  to  act  almost  as  a 
specific.    After  the  separation  of  the  crusts,  a  stimulating  oint- 
ment is  sometimes  required  to  prevent  the  continuance  of 
suppuration.    Unguentum  zinci ;  ung.  hyd.  nitratis  ;  ung.  hyd. 
i    nit.  oxid.;  ung.  sulph.  iodid.;  and  ung.  sulphuris  hypochloritis, 
are  all  occasionally  useful,  and  one  will  sometimes  answer  when 
the  others  have  failed,  and  without  the  reason  being  apparent. 

Several  doses  of  alterative  aperient  may  be  required  in  the 
course  of  the  treatment.    In  obstinate  cases  the  waters  of 
Harrogate  and  those  of  Aix-la-Chapelle  have  been  found  of  much 
service.    In  impetigo  of  the  parts  on  which  the  whiskers,  beard, 
and  moustache  are  seated,  and  of  the  inside  of  the  nares,  epila- 
tion is  often  essential  for  a  cure.    The  moment  the  slightest 
swelling  or  redness  is  seen  at  the  point  where  a  hair  emerges 
i    from  the  skin,  it  should  be  removed.    The  inner  root-sheath 
comes  away  with  the  hair  :  and  if  examined  microscoj)ically,  the 
epithelium  thus  detached  is  found  to  be  swollen ;  and  often 
[    where  no  trace  of  suppuration  is  visible  externally,  pus-globules 
(    are  found  between  the  hair  and  the  inner  root-sheath.  When 
the  hair  is  pulled  out,  the  pustule  aborts,  as  it  is  termed.  The 
iodide-of-sulphur  ointment,  and  a  lotion  composed  of  bichloride 
of  mercury  two  grains,  and  bitter-almond  emulsion  one  ounce, 
i   are  the  best  local  applications.    Care  must  be  taken  to  prevent 
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children  tearing  ofiP  tlie  scabs  with  their  nails.  The  parts  itch 
and  feel  stiff ;  and  consequently  it  is  with  difficulty  children  are 
kept  from  affording  themselves  temporary  relief  by  picking  and 
scratching  the  part. 

Ecthyma. — The  pustules  by  which  ecthyma  is  distinguished 
are  the  phlyzacious.  They  are  large  :  rarely,  however,  exceed- 
ing a  pea  in  size ;  with  red,  moderately-elevated,  and  hardish 
base.  Each  pustule  is  followed  by  a  brown  scab,  Avhich  is  very 
adherent  to,  and  somewhat  sunken  or  imbedded  in,  the  hard 
base.  The  scab  forms  two  or  three  days  after  the  eruption  of 
the  pustule.  When  the  crust  separates,  a  deep  red  stain,  a 
small  ulcer,  or  a  cicatrix  remains. 

Ecthyma  runs  an  acute  or  a  chronic  course ;  the  former  is, 
however,  comparatively  rare. 

The  acute  form  is  preceded  by  slight  constitutional  distur- 
bance, loss  of  appetite,  and  deranged  alvine  secretions  ;  rarely 
by  febrile  symptoms.  The  pustules  are  generally  limited  to  a 
small  part  of  the  surface  ;  the  shoulders  and  neck  are  their  most 
common  seat.  A  sharp,  burning,  pricking  pain  often  precedes 
the  eruption  of  the  pustules.  In  very  rare  cases  several  of  the 
pustules  coalesce.  The  lymphatic  glands  to  which  the 
lymphatics  of  the  part  lead  are  usually  enlarged. 

The  duration  of  acute  ecthyma  is  one  to  two  weeks.  This  is 
the  ecthyma  vulgare  of  Willan. 

The  pustules  of  chronic  ecthyma  are  scattered  at  some  dis- 
tance from  each  other.  They  are  most  frequently  seated  on  the 
extremities,  now  and  then  on  the  extremities  and  trunk  ;  and  in 
infants  they  are  seen  also  on  the  hairy  scalp.  The  long  dura- 
tion of  the  disease  (several  months)  is  due  to  the  eruption  of  crop 
after  crop  of  pustules.  When  the  disease  afi'ects  persons  of 
broken-down  health,  the  pustules  are  often  filled  with  a  reddish 
sero-purulent  fluid  ;  the  areola  instead  of  being  red  is  dusky  or 
purple ;  and  ulceration  of  an  unhealthy  character  follows  the 
separation  of  the  scab  :  this  is  E.  cachecticum. 

No  variety  of  ecthyma  is  contagious. 

Chronic  ecthyma  indicates  a  low  state  of  the  constitutional 
powers ;  and  E.  cachecticum  occurs  only  in  the  aged  and  those 
exhausted  by  bad  diet,  over-exertion,  mental  distress,  and  other 
depressing  causes.  E.  cachecticum  is  sometimes  accompanied 
by  purpura  hsemorrhagica,  and  then  the  areola  is  purple.  This 
variety  has  been  called  E.  luridum. 
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Ecthyma  chronicTiTia  occasionally  follows  the  acute  specific 
diseases.  Pregnancy  is  said  to  be  a  predisposing  cause  of  the 
disease.    It  is  one  of  the  most  common  of  the  syphilides. 

Ecthymatous  pustules  are  produced  by  the  application  of 
various  irritants  to  the  surface.  The  grocer's  itch,  as  it  is 
called,  is  produced  by  the  irritation  of  sugar.  Stonemasons  now 
and  then  suffer  from  the  same  disease.  The  well-known  pustules 
that  follow  the  inunction  of  tartar-emetic  ointment  are 
examples  of  ecthyma ;  only  the  pustules  resulting  from  the 
application  of  this  agent  are  umbilicated. 

Scabies  is  often  complicated,  especially  in  young  children,  by 
large  ecthymatous  pustules ;  as  are  also,  though  much  less 
frequently,  prurigo  and  lichen. 

The  special  structure  of  the  skin  which  is  primarily  affected 
in  ecthyma  is  unknown.  Biett  said  that  the  inflammation 
originates  in  the  sebaceous  follicles  :  Hilbert  and  G.  Simon,  that 
when  tartar-emetic  is  applied  to  the  skin,  the  orifices  of  the 
hair-follicles  are  first  affected ;  and  they  attribute  the  umbilica- 
tion  to  the  tying-down  of  the  centre  of  the  pustule  by  the  hair- 
follicle. 

Treatment. — In  the  acute  form  of  ecthyma  little  is  required 
to  be  done.  One  or  two  doses  of  alterative  aperient,  followed 
by  simple  salines ;  a  simple  but  not  too  low  diet ;  and  tepid 
water  frequently  applied  to  the  inflamed  part,  are  all  that  are 
necessary  and  useful. 

In  the  chronic  forms  the  health  is  generally  and  sometimes 
very  much  deranged ;  the  patient  weak  and  exhausted. 
Generous  diet,  moderate  quantities  of  wine,  quinine  or  bark,  and 
the  mineral  acids,  serpentaria,  and  cod-liver  oil,  and  steel,  are 
one  or  all  necessary  to  effect  a  cure.  Daily  tepid  baths  are 
useful.  Taraxacum  and  sarsaparilla,  with  nitro-muriatic  acid, 
seem  occasionally  to  be  of  much  benefit.  Opiates  are  some- 
times required  at  night. 

PAPULiE. 

Strophulus,  or  red  gum,  as  it  is  vulgarly  called,  is  a  common 
papular  disease  proper  to  children  from  birth  to  the  end  of  the 
first  dentition.  It  is  characterised  by  the  eruption  of  small 
papulae,  red  or  paler  than  the  healthy  skin,  scattered  or  grouped, 
and  attended  by  trifling  itching. 

Many  writers  on  diseases  of  the  skin  consider  strophulus  and 
lichen  to  be  the  same  disease. 
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Several  varieties  have  been  described,  and  most  admirably 
figured  by  Willan.  When  the  papules  are  scattered  over  the 
skin  with  small  red  spots  interspersed  among  them,  the  disease 
is  called  S.  intertinctus.  When  the  papules  are  crowded  into 
groups,  and  the  skin  between  is  more  or  less  red,  it  is  S.  confertus. 
'  Sometimes,'  Batemap.  says,  '  though  rarely,  a  variety  of  the 
S.  confertus  appears  on  the  legs,  spreading  upwards  even  to  the 
loins  and  navel,  producing  a  general  redness  of  the  cuticle  (not 
unlike  intertrigo),  which  cracks  and  separates  in  large  pieces, 
occasioning  much  distress  to  the  child.  It  is  liable  to  recur  at 
short  intervals  for  the  space  of  two  or  three  months.'  It  is  in 
children  of  seven  or  eight  months  old  that  this  severer  form  of 
S.  confertus  occurs.  When,  for  three  or  four  weeks,  circular 
patches  of  papules  appear  in  succession,  each  patch  lasting  four 
or  five  days,  the  disease  is  S.  volaticus. 

Strophulus  candidus  is  the  name  applied  to  an  eruption  of 
white,  rather  large  jiapules,  which  appear  occasionally  on  the 
loins,  shoulders,  and  upper  arms  of  children  of  about  a  year  old. 
There  is  a  danger  of  mistaking  the  hard  pale  elevations  pro- 
duced in  some  children  by  the  bite  of  a  flea  for  this  disease ;  a 
vesicle  sometimes  results  from  the  bite  of  the  same  animal. 

Strophulus  albidus  is  a  rare  disease.  It  is  doubtful  if  Bateman 
(judging  from  his  description)  ever  saw  a  case.  Willan's  figure 
is  perfect.  The  so-called  papules  are  really  sebaceous  follicles, 
distended  by  their  secretion.  The  small  elevated  opaque  dead- 
Avhite  spots  scattered  in  numbers  over  the  face  are  so  striking 
in  appearance  as  at  once  to  rivet  the  attention.*  Willan's 
strophulus  albidus  is,  then,  a  form  of  acne.  Hebra  it  was  who 
pointed  out  the  real  nature  of  this  affection. 

Strophulus  is  a  disease  of  no  practical  importance.  It  is  not 
contagious.  It  generally  depends  on  some  disorder  of  the 
stomach  and  bowels  of  the  child ;  this  being  itself  often  second- 
ary to  dental  irritation,  or  to  improper  diet. 

Treatment. — A  knowledge  of  the  causes  of  strophulus  points 
to  the  treatment.  A  gentle  antacid  aperient,  as  rhubarb  and 
magnesia  with  an  aromatic  ;  or  an  antacid  without  any  aperient, 
as  the  mistura  cretse,  should  be  given  ;  attention  should  be  paid 
to  the  diet,  which  is  so  often  faulty  in  the  child,  and  the  use  of 
the  gum-lancet  may  be  required.    The  eruption  is  of  use,  by 

*  In  University-College  Museum  there  is  an  excellent  wax-model,  by  Sir. 
Tuson,  of  the  face  of  a  child  suffering  from  this  disease.  It  was  made  from  a 
patient  of  the  writer's. 
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pointing  the  attention  to  some  error  which,  if  allowed  to  go  on 
uncorrected,  might  lead  to  more  serious  trouble.  It  is  only  in 
the  gravest  form  of  S.  confertus  that  occasional  bathing  with 
faintly  alkaline  gelatine  water  is  required. 

Lichen. — The  papnlse  of  lichen  are  veiy  small  solid  elevations 
of  the  cutis,  perceptible  to  the  touch,  redder  than  the  adjacent 
skin,  which  cannot  be  even  temporarily  removed  by  pi-essure, 
though  they  may  be  made  for  the  instant  paler.  The  papules 
itch  and  tingle.  As  the  redness  fades,  and  the  papules  disappear, 
trifling  desquamation  of  the  cuticle  over  them  takes  place. 
Lichen  commonly  affects  a  limited  part  of  the  surface  only,  e.g. 
the  hands,  fore-arms,  trunk,  face.  The  back  of  the  hands  and 
the  outer  aspect  of  the  fore-arms  are  common  seats.  The  papulse 
are  generally  arranged  in  groups. 

Lichen  occurs  in  an  acute  and  in  a  chronic  form.  Lichen 
simplex  is  accompanied,  and  sometimes  preceded,  by  trifling- 
febrile  disturbance.  The  papules  are  bright  in  colour,  and 
appear  first  on  the  face  and  arms,  then  extend  to  the  trunk  and 
lower  extremities ;  it  is  an  acute  affection,  lasting  from  ten  to 
twenty  days.  It  has  been  mistaken  for  measles  and  for  scarlet 
fever.  L.  simplex  occasionally  returns  at  long  intervals  in  the 
same  individual. 

Lichen  circumscriptus,  L.  urticatus,  and  L.  lividus,  may  be 
regarded  as  chronic  varieties  of  lichen  simplex. 

In  lichen  circumscriptus  the  jDapulse  are  arranged  in  irregu- 
larly circular  groups.  As  those  first  evolved  fade,  others  appear 
at  the  margin  of  the  patch  ;  in  this  way  the  disease  may 
be  prolonged  for  many  weeks.  Lichen  gyratus,  in  which  the 
papules  are  arranged  so  as  to  form  a  twisted  band,  is  probably 
'  a  form  of  lichen  circumscriptus  of  syphilitic  origin. 

Lichen  lividus  is  seen  in  old  persons,  and  chiefly  on  the  lower 
extremities.  The  papules  are  dusky  red,  or  livid,  and  frequently 
!  purpuric  spots  are  interspersed  among  the  papules.  Hebra 
considers  it  to  be  a  species  of  purpura,  and  calls  it  purpura 
I  papulosa. 

In  lichen  urticatus  the  more  permanent  papules  are  preceded 
by  small  wheals  ;  the  papules  becoming  apparent  as  the  wheals 

I  subside.  The  papules  are  throughout  the  whole  course  of  the 
attack  larger  than  in  any  other  variety  of  lichen.    Hebra  and 

I  G.  Simon  consider  it  to  be  a  variety  of  urticaria,  and  call  it 
urticaria  papulosa. 
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Lichen  pilaris  is  distinguisliecT  by  the  passage  of  a  hair  through 
the  centre  of  each  papule.  It  is  probable  that  it  would,  as  G. 
Simon  has  stated,  be  more  correctly  described  as  a  variety  of 
acne. 

Lichen  agrius  is  a  much  more  serious  variety.  A  consider- 
able amount  of  local  inflammation  attends  the  eruption  of  the 
papules,  which  are  usually  limited  to  circumscribed  patches  of 
some  extent.  The  heat,  tingling,  and  itching  are  very  trouble- 
some, and  the  scratching  to  relieve  the  last-mentioned  sjanptom 
increases  the  local  inflammation.  Warmth  and  internal  stimu- 
lants, alcoholic  or  other,  increase  the  itching.  Lichen  agrius 
may  disappear  in  a  fortnight  or  three  weeks ;  usually,  however, 
it  runs  a  chronic  course,  crop  after  crop  of  papules  appearing  on 
the  inflamed  patch.  Ultimately  the  skin  of  the  part  becomes 
thickened  and  cracked ;  a  serous  oozing  may  take  place  from 
the  surface  abraded  by  the  nails,  and  suppurative  inflammation 
may  be  set  up,  and  then  crusts  of  various  degrees  of  thickness 
are  formed  on  the  surface.  Lichen  agrius  in  this  state  may  be 
mistaken  for  psoriasis,  for  eczema,  or  for  eczema  impetiginodes  ; 
and  it  is  only  by  the  history,  and  by  a  careful  examination  of 
the  margin  of  the  patch,  that  the  primary  nature  of  the  affec- 
tion can  be  determined. 

The  prickly  heat  of  hot  countries  is  merely  an  aggravated 
form  of  lichen  simplex.    It  is  called  lichen  tropicus. 

Hebra  has  described  a  very  rare  form  of  lichen  to  which  he 
has  given  the  name  L.  ruber.  At  first  there  is  an  eruption  of 
miliary  papules  ;  the  eruption  is  accompanied  by  very  little 
itching.  The  papules  increase  in  number  till  they  occupy  entire 
regions  or  even  the  whole  surface  of  the  body.  The  appearance 
of  the  disease  is  then  qu.ite  peculiar.  The  integument  is 
universally  reddened,  covered  with  numerous  thin  scales  and  so 
infiltrated  that  when  a  fold  of  the  skin  is  taken  up  it  is  found 
to  have  more  than  twice  the  normal  thickness.  The  flexion  of 
the  joints  may  be  impeded  by  the  thickened  skin.  As  the 
disease  spread  over  the  whole  surface  the  patient  falls  into  a 
state  of  marasmus,  and  the  case  generally  ends  fatally.* 

Lichen  is  not  contagious.  Persons  of  a  nervous  excitable 
temperament  are  specially  liable  to  it.  Women  more  frequently 
suffer  than  men.    It  is  more  common  in  spring  and  summer 


*  Sydenhain  Society's  edition  of  Hcbra,  toI.  ii. 
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than  in  autumn  or  winter.  Some  derangement  of  the  stomach 
or  intestines  is  usually  connected  directly  with  the  attack. 

The  investigations  of  Gustav  Simon  seem  to  prove  that  the 
papules  of  lichen,  strophulus,  and  prurigo  are  not,  as  some  have 
asserted,  the  papillse  of  the  skin  inflamed  or  enlarged.  They 
have  no  connection  with  the  papillse ;  but  are  produced,  accord- 
ing to  the  same  observer,  by  the  effusion  of  serosity  into  the 
substance  of  the  skin.  Lichen,  strophulus,  and  prurigo  are 
considered  by  Cazenave  to  be  primarily  lesions  of  sensibility — 
true  nervous  afPections  ;  the  degree  of  itching  bearing,  he  says 
truly,  in  many  cases  no  relation  to  the  number  of  the  papules. 

Treatment. — A  mercurial  at  bedtime,  followed  by  a  saline 
aperient  in  the  morning,  once  or  twice  a  week,  a  carefully  regu- 
lated, simple,  un stimulating  diet,  the  avoidance  of  heating 
exercises  and  clothing,  a  well-ventilated  room,  and  a  gelatinous 
or  mucilaginous  bath  every  night  to  allay  irritation,  will  bring 
the  majority  of  cases  of  lichen  to  a  favourable  termination. 
When  the  inflammatory  symptoms  have  been  reduced,  and  the 
disease  has  assumed  a  chronic  form,  arsenic  will  effect  a  cure. 
Fowler's  solution  (liquor  potassse  arsenitis)  in  five-minim  doses 
Diay  be  given  three  times  a  day.  Sulphur-baths  have  proved 
useful  in  some  cases.  It  is  rarely  that  local  stimulating  appli- 
cations are  of  service.  Ointment  containing  calomel  and 
camphor,  and  iodide  of  mercury,  are  recommended  by  Eayer ; 
but  certainly  prove  injurious  in  the  great  majority  of  cases 
which  seem  best  suited  for  their  employment. 

Bark  with  dilute  sulphuric  acid,  and  a  generous  diet  with 
wine,  are  the  proper  remedies  in  lichen  iividus. 

The  most  obstinate  forms  of  lichen  are  L.  pilaris  and  L. 
urticatus.  In  the  treatment  of  the  former  the  inunction  of  lard 
every  night,  followed  by  an  alkaline  bath,  soap  and  water,  and 
friction,  are  most  useful.  Sponging  the  parts  with  vinegar  and 
water,  or  lemon-juice,  will  sometimes  allay  the  intolerable 
itching  in  L.  urticatus.  The  subjoined  lotion  is  recommended 
by  Dr.  Thompson  for  the  same  purpose  : 

]^  Acid,  hydrocyan.  dil.  3jss. ;  potassae  liquor.  3j. ;  aq.  rosse 
,5  vss.  M.  This  lotion  to  be  applied  to  the  part  when  the 
itching  or  pain  are  troublesome.  For  L.  ruber  the  remedy  is 
arsenic  in  full  doses. 

Prurigo  is  characterised  by  a  scattered  eruption  of  very 
slightly  raised,  flat,  and  rather  broad  papulae,  differing  little,  if 
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at  all,  from  the  colour  of  the  skin.  These  papules  are  the  seat 
of  troublesome  itching.  It  is  sometimes  very  difficult  to  detect 
the  papules,  in  consequence  of  their  colour,  their  flatness,  and 
their  breadth.  Sometimes  they  appear,  as  it  were,  buried  under 
the  cuticle,  and  the  papules  which  can  be  discovered  by  the 
most  careful  examination  are  often  very  few  compared  with  the 
severity  of  the  itching.  Stimulating  drinks,  spices,  heating 
exercise,  trifling  contact  of  the  clothes,  and  change  of  tempera- 
ture increase  this  most  troublesome  symptom.  Sometimes 
the  patient,  comparatively  free  during  the  day,  no  sooner  is 
warm  in  bed  than  the  itching  becomes  so  intolerable  as  altoge- 
ther to  prevent  sleep.  The  excessive  itching  of  the  papules 
never  fails  to  lead  to  their  apices  being  torn  by  the  nails. 
Blood  and  serosity  ooze  from  the  abraded  surface,  and  a  little 
black  crust  occupies  the  summits  of  many  of  the  papulae.  The 
lines  of  abraded  cutis,  so  common  in  scabies,  are  comparatively 
rare  in  prurigo.  In  the  latter  it  is  the  papule  itself  which  is 
torn.  When  the  itching  is  accompanied,  as  it  sometimes  is, 
by  a  sensation  as  of  insects  crawling  over  the  part,  the  disease 
is  called  prurigo  formicans.  This  is  a  most  obstinate  and 
severe  variety.  Wheals  of  urticaria  occasionally  appear  when 
the  part  is  rubbed  or  scratched  violently.  Prurigo  is  common 
in  the  aged :  the  itching  being  most  constant  and  severe,  the 
patient  having  little  rest  day  or  night.  When  prurigo 
occurs  in  old  people,  it  is  called  P.  senilis.  By  the  irritation 
and  want  of  sleep  it  occasions,  P.  senilis  has  sometimes 
shortened  life.  It  is  in  old  persons  especially  that  the  papula 
most  easily  escape  detection.  Prurigo  formicans  and  P.  senilis 
are  usually  very  obstinate,  lasting  months  and  even  years. 
When  the  itching  is  moderate  in  severity,  as  is  not  unfrequently 
the  case  in  young  persons,  the  disease  is  P.  mitis.  This  variety 
disappears  in  from  a  few  hours  to  a  few  da,js. 

There  is  no  line  of  demarcation  to  be  drawn  between  these 
three  varieties  of  prurigo.  The  greater  or  less  degree  of  itch- 
ing and  the  age  of  the  patient  are  very  insufiicient  grounds  for 
the  foundation  of  species.  Hence  it  has  been  proposed  to 
divide  prurigo  into  general  and  local  prurigo. 

The  shoulders,  neck,  and  outer  aspect  of  the  arms,  are  the 
most  common  seats  of  prurigo. 

Old  persons  who  su^ffer  from  prurigo  are  also  frequently  the 
subjects  of  lice ;  and  it  has  been  supposed  that  the  condition 
of  skin  on  which  the  prurigo  depends  is  favourable  to  the 
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propagation  of  the  lice.  G.  Simon,  on  the  contrary,  thinks  tha  t 
it  is  in  many  cases  the  rubbing  and  scratching  of  the  skin  con- 
sequent on  the  presence  of  the  lice  which  induces  the  papular 
eruption.  No  doubt  the  want  of  cleanliness,  so  common  in 
old  age,  is  a  cause  for  the  presence  of  the  parasite  and  of  the 
eruption. 

The  papules  of  prurigo  bear  a  close  resemblance  to  those  of 
scabies ;  and  cases  of  scabies,  in  which  vesicles  are  few  and 
not  very  perfect,  have  repeatedly  been  mistaken  for  prurigo. 
Batenian  says  P.  mitis  often  terminates  in  scabies  :  he  might 
more  correctly  have  said  scabies  is  often  mistaken  for  prurigo. 
'  As  to  the  changes  of  the  skin  in  prurigo,  I,'  writes  G.  Simon, 
'  endeavoured  to  satisfy  myself  by  the  examination  of  papules, 
which  I  cut,  with  a  small  piece  of  the  adjacent  skin,  from  living 
people ;  and  I  found  exactly  the  same  state  as  in  lichen.  The 
epidermis  was  not  detached,  the  papillae  of  the  skin  were  not 
enlarged,  and  the  fibres  of  the  cutis  were  unchanged.'  He  con- 
cludes that  the  papule  in  prurigo,  as  well  as  in  lichen,  is  produced 
by  the  presence  of  serosity  in  the  substance  of  the  skin  at  this 
spot.  If  a  papule  of  prurigo  be  pimctured  with  a  fine  needle  and 
then  compressed,  a  clear  fluid  oozes  from  the  wound  ;  if  a  papule 
of  lichen  be  punctured  with  equal  care,  blood  escapes.  Simon 
attributes  the  difference  to  the  greater  vascularity  of  the  papules 
in  lichen,  and  the  consequent  impossibility  of  not  puncturing  a 
I  vessel.  The  little  serosity  that  would  otherwise  be  visible  is 
concealed  by  the  blood.  Hebra  says  each  papule  is  formed  by 
a  collection  of  fluid  in  the  deeper  layers  of  the  epidermis. 

Prurigo,  like  lichen,  is  considered  by  Cazenave  to  be  a  disease 
of  sensibility.  Of  the  origin  of  the  nervous  affection,  nothing 
jiis  known.  The  retention  of  some  of  the  urinary  constituents  in 
the  blood  has  been  stated,  but  hitherto  without  proof,  to  be 
a  cause  of  prurigo.  The  itching  of  the  skin  in  jaundice  is 
familiar  to  all ;  and  in  some  cases  in  which  that  symptom  has 
Ibeen  most  marked,  a  papular  eruption  has  been  present. 
Whether  in  these  cases  the  papular  eruption  is  the  consequence 
)f  the  scratching,  it  is  impossible  to  say.  The  subjects  of 
prurigo  often  suffer  from  haemorrhoids. 

Treatment. — If  the  patient  be  young  and  strong,  the  diet 
I'hould  be  simple  and  unstimulating,  and  the  bowels  kept  freely 
])pen  by  such  a  mixture  as  the  following,  taken  two  or  three 
limes  a  day:  ]go  Magnes.  sulph.  5jss.  ;  acid,  sulph.  dil.  tt^xv. ; 
jaf.  gentian,  co.  5jss.  Misce.    A  dose  of  calomel  and  colocynth. 


or  blue-pill  and  colocyntli,  should  also  be  given  at  bedtime  once 
oi'  twice  a  week.  Tepid  alkaline  baths  should  be  used  every 
other  night.  Sulphur-vapour  baths  are  useful  when  aperients 
are  no  longer  indicated  by  the  pulse  and  general  state  of  the 
patient.    Sea-bathing  has  sometimes  effected  a  cure. 

In  the  aged,  and  in  young  persons  of  bi'oken  health,  good 
diet  and  even  wine  are  required.  Tonics,  especially  quinine  oi 
bark  with  mineral  acids,  are  useful.  Frequent  washing  witt 
soap  and  water,  and  daily  change  of  body-linen,  are  essentials, 
Tepid  alkaline  baths  and  sulphur  vapour-baths  are  also  of  much 
service.  Diuretics  and  cholagogues  have  been  given  when  the 
disease  has  been  supposed  to  depend  on  the  retention  in  the 
blood  of  the  urinary  or  hepatic  secretions. 

Cazenave  says,  that  since  lichen  and  prurigo  are  really  true 
neuralgic  affections,  they  should  be  treated  as  such.  And  he 
adds  that  the  practical  results  he  has  obtained  afford  fresL 
proof  of  the  correctness  of  his  views  as  to  the  nature  of  these 
most  troublesome  affections.  '  In  the  majority  of  cases  the 
employment  of  antispasmodics  or  of  antiperiodics  sufl&ce,'  he 
says,  '  to  modify  completely  the  hypersethesia.  I  have  had 
recourse,'  he  adds,  '  with  happy  results  to  ammoniacal  sulphate 
of  copper,  to  datura-stramonium,  to  extract  of  aconite.'  The 
last  he  gives  thus:  Extract,  aconit.  gr.  xv.;  conf.  rosee  q.  s. 
ut  ft.  pil.  XX.  One  pill  night  and  morning.  Sulphate  ol 
quinine  he  gives  in  doses  of  from  3  to  5  grains  per  diem,  and 
continues  it  for  one  or  two  weeks.  Of  Fowler's  solution  (liquoi 
potasscB  arsenitis),  in  common  with  all  writers  on  this  subject, 
he  speaks  in  the  highest  terms ;  but  he  considers  that  it  acts 
not  only  by  modifying  the  action  of  the  skin,  but  also  as  an 
antiperiodic. 

Local  prurigo. — There  are  many  species  of  local  prurigo,  but 
they  differ  only  in  their  seat :  thus  there  are  P.  podicis,  scroti, 
pudendi,  prfeputii,  urethralis,  &c.,  according  to  the  part  affected. 

Local  intolerable  itching  is  always  called  prurigo  ;  but  it  is 
by  no  means  always  the  consequence  of  a  papular  eruption. 
Itching  of  the  anus  and  of  the  labia  pudendi  is  a  common  con- 
sequence of  congestion  of  the  large  veins  of  the  part,  of  hae- 
morrhoids, of  ascarides  in  the  rectum,  of  an  overloaded  lower 
bowel,  of  the  early  stage  of  cancer  of  the  uterus  and  lower 
bowel.    Local  eczema  is  a  common  cause  of  intense  itching. 

Treatment. — Cleanliness  and  the  avoidance  of  scratching  are 
the  first  essentials  to  a  cure.    If  the  anus  be  the  seat  of  the 
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trouble,  it  should  be  washed  after  stool  and  then  carefully 
dried.  The  liver  and  bowels  should  be  freely  unloaded,  in  ox'der 
that  all  congestion  of  the  parts  due  to  impediment  to  the  on- 
ward flow  of  the  blood  in  the  portal  vein  may  be  removed. 
Leeches  to  the  anus  are  often  useful  when  it  or  the  parts  in  its 
vicinity  are  the  seat  of  the  prurigo.  Tepid  water,  or  lotions 
containing  an  alkali,  opium,  prussic  acid,  acetate  of  lead,  calo- 
mel and  lime-water,  acetate  of  ammonia,  vinegar,  have  all  been 
used  with  advantage,  and  have  all  failed  in  other  cases  to  afford 
relief.  The  bichloride  of  mercury  and  lime-water,  two  grains 
to  the  ounce  of  lime-water,  is  one  of  the  most  efficacious  local 
aj)plications.  Ointments  containing  lead,  nitrate  of  mercury, 
or  ammonio-chloride  of  mercury,  sometimes  check  the  itching 
when  the  lotions  recommended  have  proved  useless.  The  pa- 
tient should  always  keep  the  preparation  which  answers  best  by 
his  bedside,  so  that  when  the  heat  of  the  bed  renders  the  itcn- 
ing  severe,  he  may  bathe  or  anoint,  instead  of  scratching,  the 
part.  When  eczema  is  the  cause  of  the  itching,  a  solution  of 
nitrate  of  silver  and  the  ung.  suljphuris-hypochlor.  are  the  most 
frequently  successful  applications. 

Squama. 

Pityriasis. — Trifling  redness  of  a  limited  portion  of  the  skin, 
with  furfuraceous  desquamation  of  the  cuticle  covering  the  part, 
are  the  characters  by  which  pityriasis  is  known.  Pityriasis 
capitis  is  the  most  common  variety.  This  is  the  disease  known 
to  the  nurses  by  the  names  scurf  and  dandriff.  The  head  itches, 
and  directly  it  is  rubbed,  quantities  of  little  scales,  formed  of 
epithelium,  are  detached.  A  similar  aff'ection  occasionally 
occurs  at  the  bends  of  the  joints  and  ove  "  a  limited  extent  of 
the  trunk.  When  it  has  existed  for  some  time  in  a  severe  form 
on  the  head,  the  hair  often  comes  out  in  considerable  quantity. 
It  grows  thin,  but  does  not  come  off  in  patches,  or  to  such  an 
extent  as  to  cause  baldness. 

Pityriasis  rubra  is  the  name  applied  to  the  disease  when  the 
redness  is  more  decided,  and  there  is  roughness,  rather,  than 
detached  scales,  on  the  surface.  It  occurs  in  patches.  The 
most  common  exciting  causes  of  P.  rubra  are  exposure  to  the 
rays  of  the  sun  or  to  a  cold  dry  wind ;  and  frequent  wetting  of 
a  part  of  the  skin  and  then  drying  of  it  by  evaporation. 
Children  often  produce  pityriasis  rubra  of  the  lips  by  wetting 
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the  surface  of  the  skin  around  the  mouth  with  the  tongue.  No 
doubt  many  of  the  cases  called  pityriasis  rubra  are  really 
examples  of  the  driest  forms  of  eczema. 

Treatment. — A  solution  of  borax  as  a  detergent,  mild  astrin- 
gent ointments,  and  the  avoidance  of  hard  friction,  as  by  the 
use  of  a  hard  hair-brush,  are  usually  all  that  are  needed  in  the 
treatment  of  pityriasis  capitis.  If  these  means  fail,  or  if  the 
disease  be  very  troublesome,  the  following  liniment  will  be 
found  a  valuable  aid:  hydrarg.  ammon.  chlorid.  sj.  :  ol. 
olivse  sj.  M.  To  be  applied  to  the  head  with  a  camel-hair 
pencil.  When  the  hair  falls  out,  a  local  stimulant  often  stays 
the  mischief.  Equal  parts  of  acetum  cantharidis  and  spirits  of 
rosemary  form  a  good  liniment. 

In  pityriasis  rubra,  zinc  ointment  and  the  avoidance  of  ex- 
posure to  the  exciting  cause  generally  effect  a  cure. 

Aperients  are  frequently  required.  In  severe,  extensive,  and 
obstinate  cases  of  pityriasis  rubra,  vapour  and  sulphm:  baths 
are  often  useful. 

Psoriasis. — The  disease  now  commonly  known  by  the  name 
of  psoriasis  was  formerly,  and  is  still  by  some,  divided  into  two 
genera,  viz.  psoriasis  and  lepra.  This  distinction  is  based  on 
no  real  difference  between  the  two  aifections. 

Psoriasis  is  a  chronic  disease  characterised  by  slightly-raised 
red  patches  covered  by  Avhite  shining  opaque  scales. 

The  varieties  of  psoriasis  are  founded  on  the  shape,  size, 
number,  or  situation  of  the  patches.  Thus,  when  the  spots  are 
circular,  small,  numerous,  and  irregularly  scattered  over  the 
skin,  the  disease  is  P.  guttata ;  when  they  are  long  and  broad, 
it  is  P.  diffusa ;  when  they  are  ring-shaped,  the  centre  assuming 
a  healthy  appearance  while  the  disease  is  spreading  at  the  cir- 
cumference, it  is  P.  vulgaris  or  P.  circinnata.  It  was  to 
patches  of  psoriasis  of  this  shape  that  the  name  lepra  vulgaris 
was  applied.  When  the  patches  are  in  the  form  of  twisted 
bands,  a  very  rare  variety,  it  is  called  P.  gyrata. 

As  to  the  varieties  named  merely  from  the  part  affected,  there 
are  P.  prjeputialis,  scrotalis,  labialis,  palpebrarum,  palmaris, 
dorsalis,  &c. 

Psoriasis  in  all  its  forms  runs  a  very  chi-onic  course,  lasting 
not  infrequently  for  many  years.  When  cured,  it  is  prone  to 
recur.  Some  persons  have  an  attack  of  psoriasis  every  year, 
some  two  in  a  year.  Spring  and  autumn  are  said  to  be  the 
seasons  when  these  attacks  occur. 
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Tlie  spots  of  P.  guttata  are  from  a  quarter  to  half  an  inch  in 
diameter,  their  centres  are  raised,  and  as  they  fade  their  centres 
heal  first.  P.  guttata  occurs  on  the  trunk  and  extremities. 
The  spots  are  often  irregularly  scattered  over  the  whole  surface. 
It  is  common  for  a  few  spots  to  he  present  in  other  varieties  of 
psoriasis.  The  twisted  bands  of  P.  gyrata  are  said  to  be  formed 
by  the  close  approximation  of  separate  spots  of  P.  guttata. 

P.  diffusa  begins  in  rather  broad  irregularly-shaped  angular 
patches,  which  subsequently  coalesce.  Its  most  common  seat 
is  the  extremities.  The  front  of  the  leg,  from  the  patella  to 
the  ankle,  is  occasionally  covered  with  an  unbroken  patch  of  P. 
diffusa.  The  outer  aspect  of  the  forearm,  from  the  elbow  to 
the  wrist,  is  also  now  and  then  the  seat  of  a  similar  large  patch. 
When  P.  diffusa  is  very  severe  and  long  continued,  it  has  been 
called  P.  inveterata. 

When  the  ring-shaped  patches  of  P.  vulgaris  attain  a  very 
large  size,  the  scales  are  sometimes  wanting  over  a  considerable 
extent  of  the  ring.  Under  such  circumstances  there  is  a  large 
red  elevated  ring,  with  patches  of  scales  here  and  there. 
Within  this  ring  are  occasionally  rings  of  P.  vulgaris  entirely 
covered  with  scales.  The  local  accumulation  of  scales  in 
psoriasis  of  the  scalp  is  often  enormous.  When  psoriasis  affects 
the  backs  of  the  joints  of  the  fingers,  most  painful  cracks  form; 
the  scales  in  this  situation  are  few.  The  itching  is  very 
troublesome  in  some  forms  of  psoriasis,  attaining  its  maximum 
when  the  disease  affects  the  scrotum  or  the  labia  pudendi. 

Dr.  McCall  Anderson,  in  his  work  on  psoriasis  and  lepra,  has 
described  a  form  of  psoriasis  in  which  the  scales  are  very  thick, 
and  so  much  thicker  in  the  centre  of  the  patch  than  at  the  cir- 
cumference as  to  give  to  the  patches  on  a  superficial  examina- 
tion the  appearance  of  crusts  of  rupia. 

The  red  patches  of  psoriasis  are  due  to  inflammation  of  the 
cutis ;  the  scales  to  excessive  formation  of  epithelium  on  the 
inflamed  surface. 

Neuman  {Wochenhlatt  der  Gesellschaft,  1867)  from  his  minute 
researches  into  the  local  structural  changes  in  psoriasis,  con- 
cludes that  psoriasis  is  an  affection  of  the  skin  involving 
chiefly  the  papillae  and  the  superficial  layer  of  the  corium,  of 
which  the  characteristic  feature  is  the  excessive  formation  of 
epidermis. 

Inflammation  of  the  skin,  attended  by  the  effusion  of  the 
ordinary  products  of  inflammation,  leaves  behind,  svipposing  the 
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patient  to  be  disposed  to  the  disease,  a  state  of  the  part  favour- 
able to  the  formation  of  a  patch  of  psoriasis. 

Thus  a  lad  was  in  University  College  Hospital  suffering  from  psoriasis.  The 
disease  had  almost  disappeared,  when  herpes  zoster  occurred,  ran  its  ordinary 
course,  and  healed ;  but  no  sooner  had  the  scabs  separated,  and  that  stage  been 
reached  in  which  only  a  faiiit  red  stain  indicates  the  seat  of  the  herpetic 
patches,  than  each  reddish  spot  covered  itself  with  scales, — in  fact  was  con- 
verted into  a  patch  of  psoriasis.  A  blister  was  subsequently  applied  to  the 
lad's  thorax.  When  it  had  healed,  and  the  stage  of  simple  redness  was  reached, 
the  part  on  which  it  had  been  placed  covered  itself  with  scales.  It  may  be,  of 
course,  that  the  herpetic  inflammation  and  the  inflammation  excited  by  the 
blister  acted  especially  by  stimulating  the  vessels  or  the  nerves  or  the  formative 
power  of  the  part.  Probably  all  were  affected;  the  formative  power  being 
disproportionately  affected  from  the  general  state  of  the  health. 

As  bearing  on  this  question,  it  is  interesting  to  note  that, 
in  P.  guttata,  if  the  points  at  which  the  spots  are  originating 
be  carefully  sought  out  and  examined,  the  redness  and  the 
scales  will  be  seen  to  be  forming  at  the  orifice  of  the  hair- 
follicles,  not  in  all  instances,  but  in  the  majority. 

Psoriasis  occupies  the  drier  and  coarser  parts  of  the  skin. 
Hence  it  is  most  common  on  the  knee,  just  under  the  patella ; 
and  at  the  elbow,  on  the  skin  covering  the  olecranon  process 
of  the  ulna.  In  regard  of  situation,  it  occupies  the  parts  which 
differ  most  in  texture  from  those  occupied  by  eczema.  When 
the  patches  are  very  numerous  or  very  large,  and  spread  from 
the  back  to  the  front  of  the  arm,  or  from  the  front  of  the  knee 
to  the  ham,  the  disease  is  worse  or  more  extensive  in  the 
coarser-textured  j^arts.  Thus  parts  at  which  the  sweat-glands 
are  the  most  abundant  are  the  chosen  seats  of  eczema,  while 
the  same  parts  are  rarely  the  seat  of  psoriasis. 

The  loins,  according  to  Mr.  B.  Squire,  are  more  frequently 
affected  than  any  other  parts  of  the  trunk. 

Psoriasis  is  often  connected  with  deranged  stomach,  and 
especially  with  a  very  subacute  gastritis. 

It  is  never  communicated  from  one  person  to  another.  A 
tendency  to  psoriasis  is  undoubtedly  hereditaiy.  Psoriasis  is  a 
common  syphilide.  Whenever  it  affects  the  soles  of  the  feet  or 
the  palms  of  the  hands,  the  probability  of  its  origin  in  constitu- 
tional syi^hilis  should  be  investigated. 

Care  must  be  taken  not  to  confound  eczema  of  the  palms  of 
the  hands  with  psoriasis  of  the  same  part.  There  is  occasionally 
a  difficulty  in  separating  the  two.  In  fact,  eczema  of  this  part 
is  occasionally  figured  as  psoriasis ;  the  thickness  of  the  cuticle 
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prevents  its  being  raised  into  vesicles,  the  fluid  formed  is  small 
in  quantity  and  escapes  notice ;  the  consequence  is  that  the 
chief  feature  of  the  case  is  the  peeling  of  the  sldn  of  the  palm. 
The  most  frequent  exciting  cause  of  the  eczema,  viz.  carbonate 
of  soda,  used  by  women  in  washing,  &c.,  so  changes  the  cuticle 
as  to  aid  in  the  production  of  a  similarity  between  the  two 
affections.  Excluding,  then,  the  syphilides,  psoriasis  of  the 
palm  of  the  hand  is  a  much  rarer  disease  than  is  generally 
supposed,  and  non-syphilitic  psoriasis  of  the  soles  of  the  feet  is 
very  rarely,  if  ever,  seen. 

The  drier  forms  of  eczema  of  the  neck,  extremities,  and 
trunk  are  occasionally  mistaken  for  psoriasis.  The  different 
situation  occupied  by  the  two  diseases  suffices  at  once  to 
prevent  the  error,  by  suggesting  a  doubt  as  to  the  case  being 
what  it  at  first  sight  resembles.  A  careful  examixiation  of  the 
part  shows  the  apparent  scales  of  eczema  to  be  formed  of  dried 
vesicles. 

Treatment. — Attention  should  in  all  cases  of  psoriasis  be  paid 
to  the  state  of  the  stomach,  in  order  that  any  thing  ap- 
proaching to  subacute  gastritis  may  not  escape  observation. 
Should  it  be  indicated,  then  the  diet  must  be  carefully  regulated, 
and  this  internal  affection  made  the  first  object  of  treatment. 
In  cases  where  there  is  no  evidence  of  an  inflammatory  state  of 
the  mucous  membrane  of  the  stomach,  the  treatment  is  de- 
termined by  the  state  of  the  local  disease,  and  by  the  general 
condition  of  the  patient ;  if  the  patches  be  hot  and  bright  red, 
an  antiphlogistic  regimen  and  venesection,  or  aperients,  or 
both,  according  to  the  age,  the  pulse,  and  the  strength  of  the 
patient,  are  to  be  first  employed.    Should  there  be  no  unusual 
heat  of  the  part  from  the  first,  or  after  the  active  symptoms 
have  been  subdued  by  the  remedies  above  mentioned,  liquor 
potassa3,   iodide  of  potassium,  tincture  of  cantharides,  and 
especially  arsenic  in  the  form  of  Fowler's  solution,  are  the 
most  potent  internal  specifics.    Liquor  potassa3  and  iodide  of 
potassium  require  to  be  given  in  fiiU  doses  in  a  large  quantity 
of  some  bland  fluid. 

Tincture  of  cantharides,  an  old  remedy,  was  employed  by 
Biett,  who  thought  very  highly  of  it,  and  by  it  alone  cured  a  large 
number  of  obstinate  cases.  The  dose  to  commence  with  is  five 
minims  twice  a-day ;  it  may  be  gradually  increased  till  thirty 
or  forty  minims  are  taken,  in  divided  doses,  during  the  day. 
Its  action  must  be  carefully  watched.    Nausea,  colic,  diarrhoea, 
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and  troiiblesome  erections  of  the  penis,  are  said  by  Cazenave  to 
be  tbe  occasional  consequences  of  its  employment. 

Arsenic,  however,  is  undoubtedly  the  most  potent  of  the 
remedies  used  in  the  treatment  of  all  varieties  of  psoriasis. 
The  dose  of  Fowler's  solution  is  three  minims  three  times  a-day, 
gradually  increased  till  eighteen  or  twenty  minims  are  taken, 
in  divided  doses,  during  the  day.  Each  dose  should  be  taken 
on  a  full  stomach,  i.e.  directly  after  meals.  Its  effects  must  be 
attentively  watched.  When  any  signs  of  its  disagreeing  occur, 
it  should  be  omitted  for  a  few  days,  and  then  resumed  in 
smaller  doses.  The  evidences  of  too  strong  action  are  in- 
flammation of  the  tarsi,  ophthalmia,  nausea,  colic,  diarrhoea, 
and  a  troublesome  dry  paroxysmal  cough.  Other  internal 
remedies  which  have  been  said  to  be  occasionally  of  service  are 
the  decoctions  of  dulcamara  and  of  mezereon,  bichloride  of 
mercury,  calomel,  and  pitch.  The  decoction  of  dulcamara  may 
be  used  with  advantage  as  a  vehicle  for  the  more  potent 
tincture  of  cantharides  and  liquor  potassse  arsenitis.  Copaiba 
in  small  doses,  originally  recommended  by  Hardy,  is  said  to 
have  proved  efficacious  in  cases  not  benefited  by  arsenic. 
(Liveing,  British  Medical  Journal,  November  1869.) 

Local  remedies  suffice  in  many  cases  for  a  cure ;  though  in 
all  local  are  greatly  assisted  by  internal  remedies. 

The  most  potent  external  application  is  unguentum  picis. 
The  addition  of  a  little  creosote  increases  its  efficacy.  Nitrate- 
of~mercury  ointment  may  be  used  when  the  patches  are  of  small 
extent.  Tepid,  vapour,  and  sulphur  baths  are  all  occasionally 
of  service. 

TUBEECULATA. 

Acne  is  generally  described  as  an  eruption  of  j^imples  or 
'  vari,'  situated  on  the  face,  neck,  or  shoulders ;  very  chronic  in 
their  course,  and  ending  in  resolution  or  imperfect  suppuration. 
A  more  extended  signification  than  this  may,  however,  be  given 
to  it.  Thus,  it  may  imply  simply  an  increased  secretion 
of  the  sebaceous  follicles,  or  their  inflammation ;  or  we 
may  have  superadded  to  the  ordinary  eruption,  a  varicose  con- 
dition of  the  cutaneous  capillaries  with  or  without  hypertrophy 
of  the  skin. 

Acne  commences  at  and  after  puberty,  and  rarely  shows 
itself  as  a  primary  affection  beyond  middle  age.  It  is  one  of 
the  most  frequent  complaints  incidental  to  the  young  adult, 
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and  equally  common  to  either  sex.  Little  difficulty  is  experienced 
in  its  recognition.  The  peculiarity  of  the  eruption  ;  the  state 
of  the  skin  itself,  which  from  the  activity  of  the  sebaceous 
glands  often  has  an  unctuous  or  greasy  aspect ;  the  numerous 
black  points  at  the  extremities  of  the  follicles  ;  and  lastly,  its 
locality,  render  the  diagnosis  of  acne  in  most  cases  an.  easy 
task. 

The  varieties  of  acne  are  the  following : — acne  simplex  vel 
punctata,  acne  indurata,  acne  rosacea,  acne  sebacea,  and  acne 
syphilitica. 

Acne  simplex  is  distinguished  by  an  eruption  of  pimples, 
varying  in  size  from  a  pin's  head  to  a  pea,  and  scattered 
over  the  upper  part  of  the  body.  In  some  cases  it  is  limited 
to  the  face — the  forehead,  nose,  and  cheeks  being  mainly 
attacked;  or  it  may  at  the  same  time  appear  on  the  sternum, 
or  the  shoulders,  or  between  the  scapulae ;  and  in  the  latter 
situation,  by  no  means  an  infrequent  one,  its  existence  is  often 
not  detected  by  the  patient.  The  pimples  are  hard,  shining, 
and  red.  They  arise  in  successive  gToups,  and  each  pursues 
for  the  most  part  an  independent  course.  Often  they  may 
be  felt  as  little  knots  or  tubercles  embedded  in  the  skin,  while 
the  larger  and  more  prominent  are  observed  in  various  stages 
of  development.  Among  some  of  the  earlier  pimples  after 
a  few  daj^s,  little  yellow  spots  may  be  frequently  seen  at  their 
summits,  indicating  matter  beneath ;  but  if  this  be  let  out, 
only  a  drop  or  two  of  pus  escapes  and  the  size  of  the  pimple  is 
scarcely  diminished.  It  retains  for  a  considerable  time  its  hard 
circumference  or  base,  and  changing  in  some  cases  to  a  darker 
colour,  as  in  acne  indurata,  slowly  disappears.  Many  of  the 
pimples  do  not  suppurate  at  all,  and  in  others  the  pustular 
stage  is  delayed  for  several  weeks. 

Interspersed  in  the  eruption  just  described,  and  indeed 
noticeable  in  most  of  the  varieties  of  acne,  may  be  seen 
numerous  black  points  or  specks.  These  are  the  apertures 
of  the  sebaceous  follicles,  loaded  with  secretion,  and  rendered 
black  from  exposure  to  the  air.  Besides  occupying  some 
portion  of  the  face,  or  shoulders,  they  may  be  frequently 
observed  in  the  external  ear,  and  as  a  rule  are  hardly  raised 
above  the  level  of  the  skin.  Popularly  denominated  as  '  grubs,' 
they  can  generally  be  dislodged  by  the  aid  of  slight  pressure 
applied  to  the  margin  of  the  speck,  when  a  cylindrical  mass  is 
squeezed  out,  composed  chiefly  of  sebaceous  matter,  besides 
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containing  in  many  instances,  a  minute  parasite,  the  acarus 
folliculorum.  The  various  stages  of  development  of  this  creature 
are  exhibited  in  Plate  VII.  in  my  work  on  diseases  of  the  skin, 
from  the  ovum  to  complete  maturity.  It  is  not  uncommon  for 
two  or  more  follicles  to  Inflame  and  unite,  and  so  produce 
a  good-sized  pustule ;  or  the  same  may  occur  to  a  single 
follicle.  These  changes  ai-e  often  noticed  in  the  course  of 
the  disease,  even  when  advancing  towards  recovery  ;  and  shoiild 
the  complaint  be  severe,  small  blind  boils  will  sometimes  be 
found  in  adjacent  portions  of  the  skin. 

In  acne  inchirata  all  the  above  symptoms  are  aggravated,  and 
the  disease  is  moreover  distinguished  by  an  indurated  state  of 
the  pimples,  and  their  confluence  in  lines  or  furrows.  It  is 
usually  declared  at  a  later  age  than  the  preceding  variety,  and  is 
most  frequent  between  the  twentieth  and  thirtieth  year.  In  its 
progress  it  is  remarkably  slow,  and  oftentimes  occasions  great 
personal  disfigurement,  which  is  apt  to  be  increased  by  the 
accession  of  furunculi.  The  latter  are  less  prone  to  suppurate 
than  in  other  kinds  of  acne,  and  are  commonly  oval  in  shape,  and 
of  a  reddish  colour ;  that  these  contain  pus  we  have  sufficient 
evidence  by  the  thick  and  yellow  secretion,  which  escapes  when  a 
puncture  is  made  into  the  swelling.  As  recovery  ensues,  the 
apertures  of  the  follicles  long  remain  distinct  enough  to  be 
plainly  visible,  while  the  pimples  retain  a  livid  or  purple  base. 

Acne  rosacea  is  more  allied  to  erythema,  and  differs  in  many 
respects  from  the  former  varieties.  When  witnessed  in  early  life 
or  at  puberty — not  that  it  is  commonly  a  disease  of  early  life — 
it  is  sometimes  severe,  involving  the  greater  part  of  the  face,  to 
which  it  is  always  confined.  At  this  age,  and  particularly 
when  occurring  in  the  male,  it  will  often  prove  to  be  heredi- 
tary. In  the  great  majority  of  instances,  acne  rosacea  is  an 
aflection  of  middle  life,  and  in  women  is  frequently  worse  just 
before  the  catamenia.  The  redness,  from  which  its  name  is 
derived,  is  at  first  perceived  only  after  meals,  and  limited 
to  a  small  patch,  usually  seated  on  the  nose  or  cheek;  by 
degrees  it  becomes  permanent.  It  is  less  observable  in  the 
morning,  but  assumes  a  brighter  tint  towards  evening,  and 
is  increased  by  hot  drinks,  as  tea  or  spirituous  liquors,  or  by 
excitement  or  exposure,  especially  if  the  patient  should  after- 
wards enter  a  heated  room,  or  approach  the  fire.  Pimples, 
around  the  base  of  which  the  colour  is  always  intensified, 
spring  up,  indolent  in  their  nature,  and  tedious  in  attaining 
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maturity;  sometimes  at  the  summit  of  these  a  yellow  spot  is 
seen,  denoting  suppuration  beneath ;  or  small  blind  boils  become 
visible,  particularly  on  the  cheeks  or  chin.  In  many  cases, 
and  the  more  so  as  age  advances,  numerous  dilated  capillaries 
are  seen  in  or  just  beneath  the  skin,  tortuous  on  the  cheek, 
where  they  are  arborescent  in  their  arrangement,  while  on  the 
nose  they  are  often  longitudinal  in  direction.  The  complaint 
after  a  time  loses  its  transitory  character,  and,  peculiarly  liable 
as  it  is  to  relapse,  becomes  confirmed.  The  skin  no  longer  glides 
beneath  the  finger,  but  with  the  subcutaneous  tissue  becomes 
hard  and  thickened,  and  finally  that  hypertrophied  condition  is 
beheld  which  betrays  the  disease  in  its  ultimate  stage. 

Acne  rosacea  is  sometimes  due  to  syphilis.  It  is  then 
noticeable  for  the  crimson  flush,  which  commonly  forms  a 
continuous  patch  extending  over  the  greater  portion  of  the 
nose  as  well  as  the  adjoining  surface  of  the  face.  Developed 
upon  it  are  small  red  tubercles,  shining  and  semi-elastic 
to  the  touch;  they  are  chiefly  situated  on  the  lower  end  or 
towards  the  side  of  the  nose,  and  also  on  the  cheek ;  when  on 
the  decline  the  redness  vanishes,  and  although  the  tubercles 
may  be  scarcely  recognised,  their  remains  can  still  be  plainly 
felt  with  the  finger.  The  affected  part  is  in  no  degree  painful.  It 
lacks  the  burning  or  smarting  feel,  which  so  often  attends  acne 
rosacea.  In  other  cases  syphilitic  acne  has  no  fixed  seat  of 
election.  When  the  pimples  around  it  suppurate,  small  brown 
scabs  are  formed,  and  a  minute  ulcer  i^  left  at  the  apex.  After 
this  has  healed,  a  depressed  and  circular  cicatrix  is  left,  around 
which  a  darkened  or  copper  coloured  areola  lingers  for  a  long 
time.  Another  symptom  indicative  of  syphilis  is  the  absence  of 
that  oily  secretion  which  is  so  general  an  accompaniment  of  acne. 

Acne  sebacea,  although  described  in  detail  by  most  foreign 
authors,  is  sparingly  alluded  to  by  our  own.  I  shall  principally 
follow  Hardy  in  his  account  of  this  affection,  which,  rare  in 
this  country,  first  attracted  the  notice  of  Biett.  It  is  described 
as  occurring  in  one  of  three  forms — acne  sebacee  fluente,  con- 
crete, and  cornee.  In  the  first  of  these,  the  sebaceous  matter 
is  in  a  fluid  state,  and  constitutes  an  unctuous  covering  on  the 
surface  of  the  skin.  The  secretion  is  unattended  by  pain  or 
itching,  and  is  often  abundant.  It  occupies  the  same  situation 
as  the  other  varieties  of  acne,  and  is  generally  intermingled 
with  them.  In  the  second,  the  fluid  concretes  into  a  scab, 
varying  in  extent,  sometimes  occupying  a  large  space,  and  in 
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colour  ranging  from  a  light  to  the  darkest  hue.  In  consistence 
the  scab  is  soft  and  easily  moulded,  and  in  recent  cases  removed 
with  ease.  Although  similar  in  locality  to  the  preceding,  it 
sometimes  appears  on  the  scalp,  and  Rayer  relates  a  case  of 
acne  sebacea  of  the  scrotum.  The  last,  or  the  acne  sebacee 
cornee,  is  identical  with  the  ordinary  sebaceous  tumours. 
(Hardy,  Maladies  de  la  Peau,  folio  100 ;  1858.) 

Various  opinions  have  been  expressed  with  regard  to  the 
causes  of  acne.  The  subjects  of  it,  if  young,  are  in  otherwise 
good  health.  Unripe  fruit,  or  great  indulgence  in  beer  or  spirits, 
or  insufficient  diet  will  produce  it ;  and  in  girls  it  is  commonly 
associated  with  irregularity  of  the  menses  ;  venereal  excesses 
may  give  rise  to  it,  and  there  is  little  doubt  that  some  of  the 
worst  instances  of  acne  indurata  are  occasioned  by  mastur- 
bation. Acne  rosacea  is  sometimes  hereditary,  and  in  those 
v,ho  are  thus  by  nature  predisposed,  the  disease  is  readily 
induced  by  any  excess  at  the  table,  or  even  exposure  to  cold 
and  wind ;  or  it  may  be  derived  from  artificial  heat,  as  in 
cooks,  smiths,  and  that  numerous  class  who  are  constantly 
exposed  to  vicissitudes  of  temperature.  The  origin  of  the 
term  'rosacea'  might  almost  seem  to  imply  its  limitation  to 
those  accustomed  to  deep  potations  of  wine  or  other  fermented 
drinks.  But  the  complaint  has  no  such  exclusive  restrictions, 
and  even  the  most  temperate  are  not  exempt  from  it.  In 
women,  when  the  catamenia  are  about  finally  to  cease,  acne 
rosacea  is  apt  to  occur,  as  well  as  in  both  sexes,  who  suffer 
from  hsemorrhoids  or  chronic  disease  of  the  liver.  There  is  an 
eruption  that  I  may  refer  to,  which  is  sometimes  produced  by 
the  bromide  of  potassium,  taken  internally  and  in  large  doses. 
Although  it  might  be  mistaken  for  acne,  it  more  approaches 
impetigo  sparsa,  in  its  pustular  character  and  occasional 
development  on  the  scalp.  It  is  a  rare  complaint,  and  one 
sui  generis,  as  strictly  speaking  it  exactly  resembles  no  other 
form  of  cutaneous  disease. 

With  respect  to  recovery,  much  will  depend  upon  the  dura- 
tion of  the  complaint,  and  in  no  case  should  the  patients  be 
led  to  expect  a  rapid  improvement.  In  acne  indurata  of  a 
severe  kind,  a  long  period  will  sometimes  elapse  before  any 
decided  benefit  is  gained,  and  the  same  applies  to  acne  simplex 
or  punctata.  Still,  in  any  of  these  forms,  as  well  as  in  acne 
rosacea,  unless  the  latter  possesses  an  hereditary  tendency,  a 
favourable  issue  may  be  anticipated. 
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In  considering  the  different  agents  for  the  treatment  of  acne, 
we  must  be  guided  by  its  cause,  continuance,  and  variety ; 
and  where  there  is  siafficient  reason  to  attribiite  it  to  any 
error  in  diet,  or  to  amenorrhoea  or  other  influences,  the  general 
state  of  the  health  should  be  regulated  accordingly.  The  diet 
should  be  strict,  and  beer,  or  acid  fruits,  or  salads  especially 
avoided.  If  the  loug'  accustomed  stimulus  of  alcohol  has  been 
suddenly  withdrawn,  it  will  be  advisable  to  return  to  it  in 
moderate  quantity.  The  internal  exhibition  of  steel  and  the 
addition  of  a  purgative  will  commonly  fulfil  the  requirements 
demanded  by  general  treatment.  Arsenic  is  seldom  necessaiy  in 
acne  punctata  or  indurata,  and  not  at  any  time  in  the  other  forms. 

Local  measures  play  no  unimportant  part  in  the  treatment  of 
acne;  but  care  is  required  that  they  be  not  too  stimulating. 
A  lotion  containing  from  two  to  four  grains  of  the  bichloride 
of  mercury  to  eight  ounces  of  rose-water,  with  the  addition  of 
half  an  ounce  of  rectified  spirit,  will  prove  useful ;  it  is  improved 
by  the  addition  of  half  a  drachm  of  dilute  nitric  acid.  Sulphur 
is  also  serviceable  in  acne,  and  may  be  used  in  several  ways ; 
employed  in  a  lotion  it  should  be  largely  diluted.  In  other 
cases  a  lotion  of  bismuth  answers  extremely  well  in  combina- 
tion with  mercury ;  one  drachm  of  the  trisnitrate,  five  grains  of 
the  bichloride,  a  drachm  of  spirit  of  camphor  and  eight  ounces  of 
water.  Among  ointments  I  may  mention  those  composed  of 
mercur}'  or  sulphur,  which  are  to  be  lightly  smeared  over  the 
parts  once  in  twenty-four  hours,  and  that  at  night  before  the 
patient  retires  to  bed. 

Before  applying  any  of  the  above  preparations,  the  joatient 
should  make  use  of  a  rough  towel  dipped  in  water  as  hot  as 
can  be  borne,  and  thus  by  opening  the  pores  of  the  skin  cleanse 
the  surface  of  any  sebaceous  matter  that  may  have  collected. 
In  acne  punctata  he  would  also  do  well  to  rid  the  sebaceous 
follicles  of  their  overcharged  contents  by  making  pressure  at 
their  sides  with  the  finger  nail,  when  a  little  cylindrical  yellow 
mass  will  escape.  Any  small  pimples  already  on  the  verge  of 
suppuration  should  be  opened  with  the  point  of  a  lancet,  or  if 
of  larger  size,  touched  with  the  acid  nitrate  of  mercury.  To 
remove  or  diminish  the  increased  capillary  secretion,  when 
this  exists  in  a  marked  degree,  various  means  have  been 
devised.  Among  the  best  is  strong  nitric  acid,  painted  over 
the  part  with  a  fine  glass  brush,  and  then  immediately  absorbed 
by  blotting  paper.    In  the  course  of  a  few  days  the  capillary 
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vessels  will  be  seen  to  be  considerably  diminished  in  number  as 
well  as  in  size.  A  repetition  of  the  same  acid  may  be  employed 
to  any  spot  that  has  not  ali-eady  showed  signs  of  disappearing. 
When  acne  invades  the  chin,  the  latter  is  apt  to  become  sore  and 
painful.  Neligan  suggests  in  lieu  of  soap  for  those  who  shave, 
a  saturated  solution  of  the  bicarbonate  of  soda,  and  an  equal 
quantity  of  olive  oil. — G. 

Molluscum  is  characterised  by  round  elevations,  varying  in 
size  from  a  hemp-seed  to  a  large  currant  or  a  hazel-nut,  with  a 
dark  point  and  a  depression  on  the  summit  of  each.  They  have 
rather  a  translucent  appearance ;  the  colour  of  the  skin  over 
them  is  either  normal  or  pinkish ;  occasionally  there  is  a  slight 
lobulation  in  them,  visible  through  the  skin.  Some  of  the 
growths  have  no  central  depression  and  no  black  point.  Some 
have  a  bi-oad  base  (M.  sessile),  whilst  others  have  a  peduncle 
(M.  pendulum).  The  skin  over  them  is  usually  tense  ;  it  is 
occasionally  wrinkled.  These  tumours  either  increase  slowly  in 
size,  without  any  other  change,  or  they  ulcerate  on  the  surface 
and  their  contents  escape,  or  they  inflame  and  slough  en  masse. 
They  have  been  commonly  believed  to  be  sebaceous  glands 
hypertrophied  and  altered.  Some  of  them  contain  a  white  waxy 
or  semi-fluid  material,  and  a  cyst  which  in  some  cases  consists 
of  several  sacculi  opening  into  a  common  cavity.  Under  the 
microscope  are  seen  oil-globules  and  epidermal  cells  filled  with 
granular  matter.  Others  are  more  fibrous  in  structure.  Dr. 
Beale*  considers  molluscum  due  to  an  alteration  of  the  structures 
concerned  in  the  formation  of  the  hair,  especially  of  the  cells  at 
the  bottom  of  the  follicle  and  the  follicle  itself,  with  hypertrophy 
of  the  subcutaneous  areolar  tissue. 

Dr.  G.  Simon  t  describes  two  forms  of  the  disease  ;  one,  which 
he  calls  molluscum  simplex,  he  describes  as  due  to  an  extra 
formation  of  connective  tissue  without  any  change  in  the  hair- 
follicles  or  sebaceous  glands ;  and  the  other,  which  he  calls  M. 
contagiosum,  he  regards  as  due  to  hypertrophy  of  the  sebaceous 
glands. 

It  seems  probable  that  there  are  two  distinct  diseases  (both 
called  molluscum)  which  present  very  similar  naked-eye  appear- 
ances, but  are  anatomically  quite  different. 

Bateman,  Cazenave,  and  others,  used  the  term  molluscum  con- 

*  Path.  Soc.  Tram.  vol.  vi.  p.  313. 

t  Die  Ilatitkrankhciten,  &c.,  Berlin,  1851,  pp.  235,  354. 
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tao-iosum :  but  most  recent  observers  do  not  believe  in  tlie  con- 
tagious  character,  and  drop  the  epithet  '  contagiosum.'  M. 
Hardy  states  that  he  had  not  believed  in  the  contagiousness  of 
the  disease  till  within  the  last  few  years,  during  which  he  has 
seen  instances  of  what  seemed  to  be  evidence  that  it  could  be 
thus  propagated.  He  thinks  that  this  property  is  to  be  ex- 
plained by  the  presence  of  branched  tubes  containing  the  spores 
of  a  cryptogamic  plant,  which  he  believes  are  constantly  to  be 
found  in  the  tumours  of  moUuscum.  Professor  Hebra,  on  the 
other  hand,  has  tried  to  propagate  the  disease  by  rubbing  the 
contents  of  the  tumours  on  dift'erent  parts  of  the  skin  without 
any  result.  The  usual  seats  of  moUuscum  are  the  trunk  (either 
back  or  front),  the  neck,  face,  and  scrotum.  It  is  not  attended 
with  any  constitutional  disturbance.  It  may  exist  at  any  age, 
but  is  most  commonly  met  with  in  children. 

Treatment. — This  is  purely  local.  The  tumours  may  be  laid 
open,  and  the  interior  rubbed  with  lunar  caustic.  If  attached 
by  a  pedicle,  they  should  be  snipped  off  and  the  base  cauterised. 

T.  H. 

Iiufus. — The  chief  characterise' c  of  lupus  is  to  be  found 
in  its  devastating  agency.  Whex'ever  situated,  the  skin  is  there 
destroyed,  and  finally  replaced  by  a  permanent  cicatrix.  It  is, 
however,  by  no  means  limited  in  its  ravages  to  the  skin ;  some- 
times it  occasions  an  utter  obliteration  of  the  features  ;  in  other 
cases,  it  ends  in  a  loss  of  cartilage  ;  and  in  more  rare  instances 
of  bone.  Generally  of  tubercular  origin,  it  may  be  succeeded  by 
ulceration  of  a  most  active  or  else  of  a  most  indolent  kind ;  or 
again,  no  ulceration  whatever  may  be  observed  throughout. 
Never  contagious,  and  most  seldom  hereditary ;  situated  com- 
monly on  the  face  ;  disposed  to  bleed  from  slight  causes,  and 
almost  always  aggravated  by  exposure  ;  lupus,  from  its  diversity, 
is  not  easily  described  in  exact  terms.  Lupus  may  be  said  to 
admit  of  the  following  divisions  : — Tubercular  lupus,  strumous 
lupus,  exedent  lupus,  syphilitic  lupus,  impetiginous  lupus,  and 
erythematous  Itipus. 

Tubercular  lupus  is  strictly  a  disease  commencing  in  early  life, 
for  the  most  part  appearing  between  the  ages  of  two  years  and 
seven,  and  seldom  primarily  developed  beyond  the  period  of 
puberty.  The  affection  is  usually  represented  by  a  number  of 
distinct  tubercles,  forming  an  isolated  patch,  and  disposed  on 
some  part  of  the  face,  as  the  cheek  or  nose.    Tlie  tubercles  are 
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of  a  reddish  hue,  slightly  flattened  at  their  summits,  and  in 
size  ranging  from  a  rape-seed  to  a  split  pea.  Their  colour  is 
modified  by  circumstances,  and  although  at  times  pale,  it  is 
generally  heightened  by  such  agents  as  mental  excitement  or 
the  warmth  of  a  heated  Toom.  Beginning  as  a  tubercle, 
frequently  not  larger  than  a  pin's  head,  the  complaint  may  re- 
main stationary  for  months,  ere  it  exhibits  any  signs  of  increase. 
At  length  enlarging  at  its  circumference,  it  presents  an  irregu- 
larly flattened  surface,  slightly  elastic  to  the  touch,  of  a  dull  or 
imperfectly  red  colour  ;  and  bounded  by  a  well-defined  margin, 
which  in  the  direction  of  its  growth  is  studded  with  smaller  and 
similar  deposits.  Sometimes  crusts,  not  unlike  those  of  eczema, 
may  be  observed  upon  it,  which  if  forcibly  removed  are  followed 
by  bleeding,  and  even  by  ulceration,  or  the  same  result  may 
happen  from  a  blow ;  but  if  undisturbed,  ulceration  does  not 
occur.  In  other  instances,  scales  rather  than  crusts  are  formed 
of  the  thinness  of  tissue  paper,  adherent  in  their  centre,  and 
curled  and  white  at  their  edges.  Under  treatment  the  tuber- 
cles disappear  by  interstitial  absorption  rather  than  by  ulcera- 
tion, and  leave  in  their  room  small  white  and  indelible  cicatrices. 
Sometimes  the  patch,  level  and  of  a  whitish  hue  in  the  middle, 
shows  at  its  border  a  number  of  irregular  tubercles ;  or  its 
whole  surface  is  preternaturally  smooth,  mottled,  and  dotted 
with  tortuous  capillaries.  Seldom  at  any  time  of  its  career  is 
tubercular  lupus  attended  by  pain.  It  is  a  source  I'ather  of 
discomfort  than  distress  to  the  patient,  whose  health  continues 
unaffected.  Associated  in  a  slight  majority  of  cases  with 
struma,  as  proved  on  inquiry  into  the  history,  although  not 
often  evincing  any  of  its  external  signs,  tubercular  lupus  ex- 
hibits a  slowness  in  its  progress  unequalled  by  any  other  variety  ; 
and  it  is  not  infrequent  to  find  the  disease,  originating  as  just 
described,  after  the  lapse  of  twenty  years  and  more,  not  exceed- 
ing in  diameter  that  of  a  crown  piece. 

Commencing  like  a  small  boil,  strumous  lupus  is  distinguished 
by  its  tendency  to  pass  into  a  state  of  superficial  ulceration, 
unaccompanied  mostly  by  pain.  The  sore  thus  established  does 
not  readily  close.  Sometimes  it  is  all  but  healed  when  ulcera- 
tion breaks  out  afresh,  and  the  same  process  is  repeated  again. 
It  is  not  so  destructive  as  the  exedent  variety,  and  pursues  its 
sei'piginous  course  with  slight  progress  for  years.  When  a  part 
has  healed  for  a  considerable  time,  the  central  portion  will  in 
many  cases  be  smooth  and  duU  white,  firm,  and  quite  devoid  of 
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all  natural  resiliency.  In  other  cases,  the  greater  part  of  the 
surface  appears  more  or  less  glazed,  with  a  few  thin  yellow 
crusts  upon  it,  concealing  a  number  of  small  and  superficial 
ulcers  ;  or  the  disease,  soon  after  its  origin,  may  lie  dormant  for 
a  long  interval,  and  then  give  rise  to  a  circumscribed  sore 
covered  with  a  scab.  Such  is  the  varied  course  which  strumous 
lupus  may  assume.  When  seated  on  the  cheek,  which  it  is  in 
most  cases,  eversion  of  the  lower  lid  sometimes  takes  place  from 
the  contraction  of  the  cicatrices,  and  exposes  the  mucous  mem- 
brane of  the  conjunctiva ;  and  hence  a  constant  overflow  of  its 
secretion,  to  the  annoyance  of  the  patient ;  or  beginning  on  one 
cheek,  the  complaint  may  pass  ribbon-like  beneath  the  lower 
jaw  to  a  similar  spot  on  the  other  side.  Another  situation  not 
very  uncommon  for  strumous  lupus  is  the  back  of  the  hand  or 
the  forefinger ;  and  it  is  more  usual  on  the  upper  than  the  lower 
extremity. 

The  exedent  is  the  most  frequent  variety  of  lupus.  Taking 
rise  as  a  small  hard  tubercle,  it  merges  after  a  variable 
period  into  the  suppurative  stage,  and  becomes  then  covered 
with  a  scab.  The  disease  may  be  circumscribed  and  limited  to 
a  single  spot.  More  commonly  other  tubercles  appear  in  the 
immediate  vicinity,  which  pass  through  a  similar  stage  to  the 
first.  When  situated  on  the  nose,  for  which  lupus  exedens 
seems  to  have  a  special  predilection,  a  number  of  crusts  may 
generally  be  seen  to  involve  its  lower  part,  adherent  and  of  a 
greenish-yellow  tinge.  Should  they  be  removed,  a  thin  light 
yellow  fluid  may  cover  an  excavated  ulcer :  or  in  place  of  any 
secretion,  a  red  granular  surface  only  is  left,  which  bleeds  on 
the  least  pressure.  So  soft  indeed  is  the  part,  that  several  of 
the  granulations  are  often  entangled  between  the  blades  of  the 
forceps  employed  to  detach  the  scab.  Lupus  exedens  some- 
times attacks  the  nose  from  within ;  its  mucous  membrane 
first  becomes  increased  in  vascularity  as  well  as  swollen  at  a 
certain  spot,  and  a  small  crust  is  established,  which  in  most 
cases  is  picked  ofi"  by  the  patient.  Ulceration  still  goes  on 
beneath  a  new  crust,  and  at  length  perforation  takes  place, 
should  the  septum  be  the  seat.  Lupus  exedens  may  exist  in 
other  parts  at  the  same  time,  as  on  the  neck,  or  little  toe,  or 
on  one  of  the  fingers,  proceeding  in  its  course  to  the  complete 
destruction  of  the  latter  ;  or  it  may  spread  over  the  whole  face 
and  scalp.  Sometimes  no  pain  of  any  kind  is  experienced  ; 
occasionally  a  sense  of  itching  is  felt,  worse  towards  night  and 
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generally  after  meals,  or  only  after  certain  articles  of  food  have 
been  taken.  The  disease  is  almost  invariably  increased  by 
exposure  to  cold  and  wind,  and  often  aggravated  at  the  cata- 
menial  period.  The  consequences  of  lupus  exedens  vary  with 
its  situation  and  the  stage  at  which  it  has  yielded  to  remedies. 
Thus,  if  treated  at  an  early  period,  as  when  on  the  nose,  no 
visible  alteration  may  remain  beyond  a  slightly  indented  scar ; 
or  in  a  stage  removed  from  this,  the  end  of  the  nose  may  be 
pointed  and  irregular ;  or  should  the  cartilage  be  destroyed,  a 
smooth  and  polished  appearance  is  given  to  that  portion  which 
remains.  On  the  cheek,  the  resulting  scar  if  small  in  its  out- 
line is  sometimes  of  a  colour  inclining  to  purple  ;  but  when 
more  extensive  or  in  other  parts,  the  cicatrices  constitute  white 
and  thickened  bands  similar  to  those  produced  by  a  burn. 
When  the  disease  encircles  the  mouth  or  one  or  both  of  the 
nasal  apertures,  they  sometimes  become  contracted  as  cicatri- 
zation ensues.  Lupus  exedens  may  occur  on  the  upper  lip 
immediately  below  the  septum  of  the  nose,  the  cartilage  of 
which,  as  well  as  the  lateral  cartilages  themselves,  soon  become 
involved  in  one  common  destruction. 

Sypliilitie  lupus  is  sometimes  manifested  by  the  effects  of 
constitutional  syphilis  being  superadded  to  the  ordinary  signs 
of  lupus,  particularly  of  the  strumous  and  exedent  varieties. 
Seldom  can  any  reliable  conclusions  be  drawn  from  the  patient's 
history.  Its  situation  and  its  multiplicity  should  be  taken  into 
account.  Thus  it  may  attack  the  forehead  or  the  bridge  of  the 
nose,  and  invade  at  the  same  time  a  great  part  of  the  upper 
extremity.  I  have  seen  it  occasionally  attack  the  buttocks  :  a 
serpiginous  or  horseshoe  form  is  very  characteristic  of  a  syphi- 
litic taint.  Sometimes  we  observe  one  or  several  patches  on 
various  parts  of  the  body,  having  a  smooth  centre  but  a  raised 
and  rugged  margin,  partially  covered  with  crusts  and  much 
inclined  to  bleed.  These  patches  are  not  uncommon  on  the 
foreax'm  near  the  wrist ;  a  case  in  a  child  of  about  eight  years 
of  age  Avas  under  my  care  at  the  Hospital,  in  which  the 
complaint  was  situated  on  the  calf  of  the  leg.  In  another  and 
opposite  kind,  but  not  the  less  syphilitic,  the  disease  destroyed 
the  lower  part  of  the  nose  in  a  young  woman,  and  the  margins 
were  surrounded  with  dense  and  quickly- growing  tubercles.  It 
is  not  necessary  that  the  complaint  be  severe  in  order  to  be 
syphilitic,  but  it  may  nevertheless  owe  its  severity  to  such 
constitutional  taint.     The  worst  case  of  the  kind  which  has 
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occurred  to  me  was  that  of  a  boy  aged  thirteen  years,  an  out- 
patient of  the  Hospital,  who  had  been  suffering  from  this 
complaint  ever  since  he  was  three  years  old.  The  nose  became 
quite  destroyed,  and  the  mouth  reduced  to  an  aperture  scarcelj^ 
large  enough  to  admit  the  finger.  None  but  those  about  him 
could  understand  his  altered  articulation.  The  teeth  were 
nearly  all  destroyed,  and  at  a  subsequent  period  he  lost  his  left 
eye. 

Impetiginous  or  papulo-pustular  lupus  is  a  name  applied  by 
Mr.  Startin  to  that  species  of  lupus  the  external  characters  of 
which  resemble  those  of  impetigo.  The  disease  mostly  occupies 
a  considerable  portion  of  the  face,  either  as  one  large  and 
irregular  patch  or  else  subdivided  into  smaller  groups.  In  any 
case  the  suppuration  is  abundant,  and  the  crusts  are  yellow, 
and  easily  separated.  The  latter  are  neither  curled  at  their 
circumference,  like  those  of  eczema,  nor  yet  raised,  as  in 
porrigo;  and  if  removed  are  quickly  renewed.  When  the  scabs 
or  crusts  are  circumscribed,  the  surrounding  skin  is  often  in- 
flamed, but  it  still  retains  its  natural  elasticity.  Impetiginous 
lupus  is  often  engrafted  upon  struma. 

Among  the  more  immediate  causes  of  lupus,  the  receipt  of 
some  local  injury  is  often  assigned  by  the  patient  as  the  oc- 
casion of  its  first  aj)pearance,  and  hence  its  origin  is  frequently 
attributed  to  a  blow  or  scratch.  Sometimes  it  is  reported  to 
have  succeeded  a  severe  fright,  or  other  strong  mental  emotion. 

In  the  local  treatment  of  lupus  exedens,  when  the  part  is 
covered  as  it  usually  is  with  a  firmly  adherent  scab,  the  latter 
should  be  removed.  In  slight  cases  this  is  accomplished  with 
a  pair  of  ordinary  dressing-forceps  ;  but  in  the  more  severe, 
the  scabs  or  crusts  should  be  previously  moistened  with  rags 
dipped  in  hot  water,  or  with  a  poultice.  To  the  surface  now 
exposed  we  apply  for  a  few  seconds  a  little  cotton  or  carded 
wool,  to  soak  up  any  pus  or  blood ;  and  as  soon  as  it  is  thus 
cleansed,  the  part  should  be  touched  with  the  solid  nitrate  of 
silver,  cut,  if  requisite,  to  a  point ;  or  else  painted  by  means  of 
a  glass  brush  with  the  acid  nitrate  of  mercury.  Sometimes  it 
is  expedient  to  conceal  the  immediate  effect  produced  by  the 
acid,  which  is  easily  done  by  covering  the  surface  with  a  piece 
of  red  blotting  paper,  and  then  painting  the  latter  with  collo- 
dion. No  interference  is  to  be  allowed  with  the  eschar  occa- 
sioned by  the  caustic.  After  it  has  come  away,  the  surface 
should  be  wetted  two  or  three  times  a  day  with  a  weak  nitric 
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acid  lotion ;  if  it  still  looks  unhealthy,  a  second  application  of 
the  acid  nitrate  of  mercury  will  be  required,  and  may  be  re- 
peated at  intervals  of  two  or  three  weeks.  In  other  cases,  in 
which,  as  recovery  ensues,  a  red  and  granulating  surface  is  left, 
Ave  may  substitute  with  advantage  carbolic  acid  in  the  form  of 
a  lotion,  and  this  should  be  applied  over  the  thin  scales  which 
have  replaced  the  former  scabs.  In  lupus  exedens,  and  par- 
ticularly if  it  be  conjoined  with  struma,  cod  liver  oil  will  prove 
a  valuable  remedy.  In  what  manner  it  is  assisted  by  mercury 
is  not  so  clear,  but  given  in  combination  with  this  mineral,  as 
half  a  grain  of  calomel  with  opium  every  alternate  night,  or 
three  times  a  week,  its  efficiency  is  much  increased. 

In  tubercular  lupus,  the  tubercles  should,  as  in  the  exedent 
variety,  be  touched  at  their  summits  with  a  similar  caustic.  It 
matters  little  which  is  employed,  the  acid  nitrate  of  mercury, 
or  nitric  acid,  or  caustic  potash ;  but  each  should  always  be  of 
the  strongest  kind,  and  never  applied  over  too  extensive  a 
surface  at  one  time.  Tubercular  lupus,  as  far  as  I  have  ob- 
served, admits  of  no  other  local  treatment.  The  caustic  re- 
quires to  be  repeated  at  intervals,  until  the  tubercles  are  nearly 
reduced  to  the  level  of  the  skin ;  for  if  allowed  to  extend  deeper, 
little  excavations  or  pits  remain,  which  should  be  avoided.  The 
patient  should  be  cautioned  that  considerable  inflammation  is 
apt  to  follow  the  use  of  the  caustic  agent,  whatever  it  may  be, 
and  that  three  or  four  days  or  more  will  often  elapse  before  it 
abates.  As  regards  constitutional  treatment,  cod  liver  oil  and 
mercury  may  be  given,  as  in  the  other  forms. 

Although  by  these  means  we  shall  succeed  in  reducing  the 
tubercular  mass  to  the  lowest  point  of  which  it  is  capable,  and 
sometimes  to  such  a  degree  as  to  render  what  was  before  an 
unsightly  object  now  scarcely  perceptible,  it  should  be  re- 
membered that  the  tubercles  are  very  likely  to  form  again,  and 
this  tendency  must  be  accordingly  corrected.  In  no  kind  of 
lupus  is  the  tendency  to  recur  more  frequently  shown  than  in 
the  tubercular  variety. 

In  strumous  and  in  the  papulo-pustular  lupus,  when  the 
suppuration  is  free,  and  the  ulceration  superficial,  an  arsenic 
and  calomel  caustic*  will  be  most  useful.    Sometimes  in  chil- 


•  It  is  made  thus: — acidi  arseniosi,  gr.  iij.;  hydrargyri  bisulphureti,  gr.  ij.; 
hydrargyri  chloridi,  3^].  The  powder  is  made  into  a  paste  with  water,  and 
applied  with  a  camel-hair  brush  after  the  scab  is  removed. 


ERYTHEMATOUS  LUPUS. 


387 


clreri  this  is  too  stimulating,  and  calomel  alone  is  the  better 
application.  These  cases  are  seldom  able  to  bear  the  more 
severe  caustics ;  they  are  more  likely  to  improve,  as  well  as  the 
syphilitic  lupus,  should  the  ulcerated  surface  be  extensive,  by 
the  application  of  a  weak  nitric  acid  lotion  and  the  trisnitrate 
of  bismuth. 

Plastic  operations  for  the  restoration  of  the  nose  from  lupus 
have  been  performed  within  the  last  few  years  by  Mr.  Hamilton 
of  Dublin.  Time,  however,  furnishes  the  only  safe  ground  on 
which  to  base  our  conclusions  as  to  their  success.  Tried  by 
this  test  the  final  issue,  even  in  selected  instances,  has  not 
been  such  as  to  lead  me  to  anticipate  a  hopeful  result  from 
operative  interference.  In  all  cases  of  this  kind  we  have 
diseased  tissue  to  deal  with,  and  hence  sloughing  of  the  part  is 
a  likely  contingency — an  event  which  mars  the  best  operation ; 
for  unless  union  takes  place  by  the  first  intention,  the  condi- 
tion of  the  patient  is  rendered  worse  than  before.  Again,  there 
is  often  great  difficulty  in  forming  a  proper  septum,  which, 
should  the  disease  return,  is  almost  sure  to  be  destroyed.  But 
the  strongest  objection  is  to  be  found  in  the  fact  that  the  new 
structure  has  finally  dwindled  or  degenerated,  after  apparent 
success  has  at  first  been  gained. 

Sometimes  we  are  called  upon  to  repair  the  ravages  produced 
by  destruction  of  tissue  in  the  lips,  over  which  the  saliva  is 
always  dribbling.  In  such  a  case  our  first  endeavours  should 
be  directed  to  promote  cicatrization,  an  obstacle  to  which  is 
often  to  be  found  in  an  offending  tooth.  A  well-marked  case 
of  this  character  was  that  of  a  man  advanced  in  years,  and  who 
had  long  been  an  out-patient  under  Mr.  Startin.  After  the 
surface  had  healed,  an  attempt  was  made  to  supply  the  de- 
ficiency of  the  lower  lip,  which  was  almost  wholly  destroyed, 
by  an  artificial  one  formed  of  gutta  pereha  and  afterwards 
stained  of  the  natural  colour  of  the  skin.  This  was  attached  by 
either  end  to  an  elastic  band,  which  passed  round  the  back  of 
the  head  and  served  to  keep  it  in  position.  By  the  aid  of  this 
simple  contrivance  the  patient  could  partake  of  his  food  with 
comparative  comfort.  He  was  also  able  to  resume  his  work  as 
a  gardener,  without  being  subjected  to  those  personal  annoy- 
ances which  his  former  disfigurement  frequently  gave  rise  to. 

The  subject  of  erythematous  lupus  has  received  so  little  at- 
tention from  writers  on  diseases  of  the  skin,  that  I  shall  offer 
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no  apology  for  dwelling  at  greater  length  than  usual  on  this 
not  uncommon  variety.  The  duality  of  name,  I  may  remark, 
by  which  it  is  distinguished,  sufficiently  expresses  its  twofold 
character,  and  will  be  found  of  very  general  application. 

Besides  the  proper  symptoms,  which  will  be  presently  de- 
scribed, erythematous  lupus  has  the  following  history.  It  is 
not  a  complaint  of  childhood,  and  most  rare  before  piiberty ; 
in  so  far  as  age  is  concerned,  it  pertains  rather  to  middle  life. 
The  influence  of  sex  is  remarkable,  and  the  frequency  of  its 
occurrence  in  the  female  in  comparison  with  the  male  may  not 
be  unduly  represented  at  eight  or  ten  to  one.  Unlike  other 
kinds  of  lupus,  the  erythematous  is  met  in  the  higher  equally 
as  in  the  humbler  ranks  of  society ;  occupation,  indeed,  would 
seem  to  have  little  power  in  its  primary  manifestation,  however 
it  may  aifect  the  issue,  as  in  those  callings  which  demand  con- 
tinued exposure,  whether  to  extreme  heat  or  cold.  Again, 
erythematous  lupus  is  commonly  associated  with  good  health, 
and  as  an  affection  of  the  skin  it  occurs  alone,  being  seldom 
attended  or  followed  by  any  other  cutaneous  complaint.  Lastly, 
the  disease  is  in  no  degree  hei-editary,  nor,  I  may  add,  con- 
tagious. 

The  earliest  sign  of  the  eruption  is  in  general  denoted  hj 
an  erythematous  patch  on  the  face,  usually  the  cheek,  but  it 
may  be  the  nose  or  forehead,  which,  at  first  only  temporary, 
becomes  afterwards  permanent.  When  the  patient  has  what 
is  called  a  high  colour,  the  preliminar}^  redness  is  sometimes 
scarcely  noticed,  while  in  an  ojjposite  class  its  occurrence  is  at 
once  observed ;  in  many  instances,  before  assuming  a  persistent 
character,  it  appears  only  at  a  particular  time,  as,  for  example, 
in  the  summer  months,  and  again  i-eturns  during  a  like  period 
for  two  or  more  consecutive  seasons.  There  are  now  developed,  I 
on  or  near  the  centre  of  the  patch,  small  white  scales,  which 
increase  in  number  until  they  approach  its  edge,  where  a 
clearly  defined  border  is  left.  The  scales  occur  in  two  forms, 
either  as  scurf  or  as  a  crust,  but  in  either  case  they  closely 
adhere  to  the  surface.  The  first  of  these  is  the  most  frequent, 
and  as  a  rule  accompanied  by  a  sense  of  heat  and  itching  in 
the  part,  particularly  if  the  patient  be  exposed  to  a  cold  wind 
or  the  warmth  of  a  fire.  The  complaint  thus  established,  ter- 
minates either  in  a  white  cicatrix,  which  as  a  rule  is  on  a  level 
throughout  with  the  surrounding  skin,  destitute  of  scales,  and 
devoid  of  any  hardness  ;  or  it  may  end  in  complete  recoveiy,  and 
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exhibit  no  trace  of  its  former  existence.  In  the  second  class 
the  crust,  as  it  may  be  truly  styled  from  its  increased  thickness, 
is  not  detached  without  difficulty  from  the  skin,  and  when  re- 
moved, there  are  seen  on  its  under  or  attached  surface  a  number 
of  minute  projections  which  dip  into  the  follicles  of  the  cutis, 
and  render  more  intimate  the  connection  between  the  two.  A 
further  stage  consists  in  the  following  curious  condition,  which 
the  part  thus  affected  undergoes.  The  crust  has  disappeared, 
and  a  peculiar  mottling  of  the  skin  is  left,  which  may  be  likened 
to  the  dotted  surface  of  the  cut  rind  of  an  orange  or  lemon. 
The  period  when  this  takes  place  varies  in  different  cases :  it 
may  commence  within  a  few  weeks  of  the  outbreak  of  the  com- 
plaint, or  it  may  be  deferred  to  a  much  later  date.  Let  it 
happen  when  it  may,  this  condition  implies  a  structural  change 
in  the  skin,  which,  in  my  experience,  does  not  admit  of  a  return 
to  its  normal  state ;  it  approximates  to  a  cicatrix,  and  to  this 
it  at  length  tends,  becoming  with  age  smooth  and  white  but 
still  elastic. 

Although  the  above  may  be  instanced  as  the  usual  types  of 
erythematous  lupus,  departures  from  them  nevertheless  will 
happen.  In  some,  the  crust  of  which  I  have  just  spoken  occurs 
by  itself,  with  no  erythematous  base,  and  in  this  case  the 
part  attacked  occupies  but  a  limited  space.  In  another  class, 
the  scales  are  so  numerous  and  extensive  as  to  well  nigh  con- 
ceal the  patch  on  which  they  rest,  and  give  to  the  complaint  an 
appearance  much  resembling  psoriasis.  In  a  third  kind,  the 
disease  is  seen  in  a  multiple  form,  and  approaches  more  nearly 
to  erythema  with  a  sparing  quantity  of  scales  on  its  surface. 

Besides  the  localities  already  named,  the  disease  is  sometimes 
declared  on  the  eyebrows  or  the  lids,  and  these  may  even 
furnish  the  only  evidence  of  its  existence.  In  the  former  it  is 
for  the  most  part  speedily  followed  by  a  loss  of  hair  on  the 
patch,  which  is  seldom  if  ever  renewed ;  and  in  the  latter  it 
generally  manifests  itself  as  separate  and  circular  spots,  or  it 
may  attack  either  canthus,  and  thus  involve  both  lids  simulta- 
neously. Sometimes  along  the  line  of  the  eyelashes,  where  the 
complaint  encroaches  on  this  part,  a  row  of  small  scales  will  be 
seen  to  surround  their  roots ;  and  in  chronic  cases,  the  mucous 
lining  of  the  affected  lid  exhibits  in  one  or  more  places  a  deeply 
red  spot,  while  the  rest  of  the  same  surface  shows  a  brighter 
hue  than  natural,  or  by  comparison  with  that  of  the  other  eye. 
As  a  seqTience,  an  excess  of  the  lachrymal  secretion  takes  place. 
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■which  is  often  the  means  of  directing  our  attention  to  the  con- 
dition of  the  lid,  and  so  detecting  the  appearance  it  assumes. 
Should  the  complaint  affect  the  ears,  the  lobes  are  commonly 
the  first  to  sufi'er;  from  these  it  may  creep  along  the  whole 
rim,  which  in  confirmed  and  chronic  instances  shows  a  singular 
departure  from  the  state  of  health  in  the  white,  rough,  and 
wrinkled,  almost  sodden  appearance  it  presents.  In  others,  the 
disease  is  mainly  confined  to  the  back  of  one  or  other  of  these 
organs,  or  the  front  of  the  concha,  from  whence  it  may  travel 
along  the  external  auditory  canal,  and  interfere  with  the  sense 
of  hearing.  Equally  in  common  with  the  above  regions  is 
erythematous  lupus  prone  to  attack  the  scalp,  particularly  in 
or  near  the  middle  line,  where  one  or  more  patches  may  be 
observed  destitute,  as  on  the  brow,  of  hair;  and  if  of  long 
continuance,  assuming  a  smooth  and  perfectly  white  aspect. 
Again,  the  exposed  mucous  surface  of  the  lips  offers  another 
and  not  at  all  an  infrequent  locality ;  the  complaint  in  this 
situation  being  conspicuous  for  the  diy  state  of  the  membrane, 
which  is  rough  from  the  presence  of  small  and  semi-adherent 
scales ;  or  it  may  involve  the  mucous  lining  of  the  nostrils, 
commencing,  as  is  usually  the  case,  on  the  skin  near  the  septum, 
and  gradually  spreading  upwards,  causing  both  annoyance  and 
discomfort  to  the  patient. 

Such  are  the  regions  which  singly  or  in  succession  may  be 
invaded  by  erythematous  lupus,  although  developed  primarily,  as 
it  is  wont,  on  the  cheek  or  nose.  They  may  even  constitute, 
but  this  is  rare,  its  original  site,  and  the  latter  become  in  conse- 
quence secondarily  affected.  In  respect  of  frequency,  no  special 
liability  can  be  said  to  apply  to  any  of  them.  In  one  case  it  is 
the  nose  and  ears  which  alone  suffer ;  in  another,  the  cheeks 
and  scalp  and  so  on,  until  ever}'  possible  combination  is  pro- 
duced. Whatever  its  situation,  the  tendency  of  the  disease  is 
to  spread,  and  this  may  take  place  in  two  ways,  either  by  an 
extension  of  the  patch  at  its  periphery,  or  by  the  evolution  of 
separate  spots,  mostly  circular  in  form,  in  various  places  on  the 
surface.  As  illustrating  its  general  course,  I  would  remai-k 
that  where  the  cheek,  for  example,  is  the  subject  of  this 
complaint,  it  mostly  happens  that  sooner  or  later  a  similar 
patch  arises  on  the  other  side,  and  these  enlarging  at  their 
circumference  approach  one  another,  and  spanning  like  an  arch 
the  bridge  of  the  nose  ultimately  coalesce,  forming  a  sort  of 
mask  which  envelopes  the  greater  portion  of  the  face.  In 
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extreme  cases,  in  which  erythematous  lupus  has  existed  for 
many  years,  we  may  sometimes  note  at  one  and  the  same 
time  the  various  phases  of  development  and  decline.  Not 
always,  however,  as  if  to  demonstrate  its  uncertainty,  is  erythe- 
matous lupus  thus  progressive.  Sometimes  the  complaint  is 
confined  to  a  solitary  spot  or  patch,  which  for  years  makes  little 
appreciable  advance. 

Although  from  the  chronic  nature  of  the  complaint  we  cannot 
in  severe  examples  predicate  the  time  when  its  progress  will  be 
stayed,  or  question  the  possibility  of  a  relapse  in  other  cases  of 
recovery,  the  disease,  whatever  its  form,  is  largely  determined  in 
its  course  by  the  following  events.  In  the  first  list  may  be 
ranked  anything  that  depresses  the  mind,  whether  care,  anxiety 
or  grief.  In  like  manner  exposure  to  a  cold  wind  is  sure  to  aggra- 
vate the  disease,  and  so  will  in  many  cases  a  too  near  approach 
to  the  heat  of  a  furnace  or  a  fire,  or  a  protracted  stay  near  the 
sea-coast ;  not  seldom  is  erythematous  lupus  associated  with 
leucorrhcea,  or  some  uterine  disturbance  or  ascarides  or  hsemor- 
rhoids.  Even  a  slight  derangement  of  the  general  health  or 
habitual  costiveness  or  too  much  indulgence  at  the  table  will 
occasion  a  similar  result.  Some  of  the  worst  cases  of  this  affec- 
tion that  have  passed  under  my  notice  have  occurred  in  those 
who  have  been  obliged  to  work  daily  in  the  fields,  besides  subsist- 
ing on  scanty  fare.  In  these  the  chance  of  permanent  improve- 
ment is  slight  as  long  as  the  above  influences  exist.  In  other 
cases,  and  particularly  when  the  affection  is  seen  in  an  early 
stage,  a  more  fortunate  issue  may  be  anticipated.  At  the  present 
time  I  have  a  case  at  the  Hospital  for  Diseases  of  the  Skin  in 
which  scarcely  a  trace  remains,  only  a  minute  spot  is  seen  near 
the  outer  angle  of  one  eye,  and  one  or  two  small  spots  on  the  eye- 
lid ;  in  this  the  patient  has  entirely  recovered  from  the  disease, 
which  for  seven  years  occupied  the  greater  part  of  the  cheeks 
and  nose.  I  have  already  alluded  to  a  multii^le  form  of  ery- 
thematous lupus  occurring  on  the  face,  and  in  this  variety 
the  prognosis  is  favourable. 

Diagnosis. — Unlike  most  eruptions  of  the  skin,  it  is  in  its 
early  stage  that  the  difficulty  of  diagnosis  is  usually  greatest, 
although  in  many  cases  its  true  character  has  not  been  suspected 
at  any  time.  Nor  will  this  be  altogether  a  matter  of  surprise, 
when  the  comparative  rarity  of  the  complaint  is  considered,  or 
its  varying  aspect  in  the  same  patient,  and  still  more  in  diffe- 
rent instances.    In  the  majority  of  its  symptoms,  the  erythe- 
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matotis  is  wholly  distinct  from  the  other  kinds  of  lupus,  and  at 
no  period  is  it  attended  by  that  destruction  of  the  soft  tissues  or 
of  cartilage  which  gives  to  lupus  in  general  its  hideous  signifi- 
cance :  indeed,  so  entirely  exceptional  is  the  supervention  of  any 
deep  or  depressed  scar,  that  in  one  example  only  have  I  observed 
this  result.  It  was  that  of  a  lady  of  middle  age,  who  had  three 
or  four  such  cicatrices  on  different  portions  of  her  face,  each  in 
diameter  of  an  average  size  of  a  split  pea.  From  its  restriction 
to  the  skin,  and  the  occurrence  of  scales  on  the  patches,  erythe- 
matous lupus  may  be  mistaken  for  psoriasis  ;  for  so  abundant  is 
the  squamous  covering  in  some  cases,  that  an  error  on  this  point 
may  be  well  imagined.  On  examination  we  shall  discover  that 
the  scales  are  not  accumulated  towards  the  centre,  that  the 
progress  of  the  patch,  if  a  solitary  one,  is  in  general  slow,  and 
the  redness  remarkable  for  the  abruptness  of  its  margin.  The 
scales  are  moreover  so  adherent,  that  friction  fails  to  remove 
them.  Among  other  aids  to  diagnosis  may  be  added  the  develop- 
ment of  the  disease  at  or  after  puberty,  and  its  limitation,  except 
in  a  few  instances,  to  some  part  of  the  face  or  scalp,  the  latter 
remarkable,  as  alone  ever  affected  by  this  form  of  lupus.  Again, 
there  are  certain  species  of  secondary  syphilis,  which  bear  a 
close  similitude  to  erythematous  lupus ;  and  the  more  so  if 
confined  to  a  single  patch,'  situated  it  may  be  on  the  side  of  the 
nose,  forehead,  or  cheek. 

As  an  illustration,  I  may  briefly  mention  a  case  whicli  I  recently  saw,  of  a 
gentleman,  aged  tliii-ty  years,  who  had  a  patch  of  erythematous  lupus  nesir  the 
temple  ;  it  was  partially  concealed  by  the  whiskers,  and  was  moreover  crescentic 
in  shape,  measuring  four  inches  from  end  to  end.  It  caused  no  inconvenience,  and 
had  existed  for  one  year.  A  close  investigation  showed  its  real  nature,  which 
was  confirmed  by  the  existence  of  a  small  similar  spot  on  the  lobe  of  the  ear. 

In  the  variety  characterised  by  the  peculiar  mottling  of  the 
skin  to  which  I  have  before  adverted,  a  mistake  in  diagnosis  is 
less  likely  to  arise,  and  in  all  instances  the  co-existence  of  a 
similar  complaint  in  such  regions  as  the  ears,  scalp,  or  mucous 
membrane  of  the  lips  will  be  strongly  corroborative  of  the 
diagnosis  of  erythematous  lupus.  Finally  I  may  add  that  when 
occurring  only  upon  the  cutaneous  surface  of  the  lids,  or  around 
the  eye,  it  is  frequently  confounded  with  eczema ;  or  if  at  the 
eyelashes,  or  the  adjacent  conjunctival  lining,  with  tinea  tarsi. 

Treatment  of  erythematous  Ixqms. — The  use  of  the  more 
powerful  caustics  is  inadmissible  in  this  form  of  lupus.  Should 
the  complaint  have  made  little  progress  and  present  a  good  deal 
of  redness  the  patient  may  apply  twice  a  day  with  advantage  a 
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weak  solution  of  nitric  acid.  The  benefit  of  this  treatment  is 
most  apparent  when  much  cuticular  desquamation  overspreads 
the  patch ;  or  if  smarting  pain  be  felt  in  the  evening,  a  lotioii  of 
borax,  a  drachm  to  eight  ounces  of  water,  with  two  drachms  of 
dilute  hydrocyanic  acid,  may  be  substituted.  If  the  disease  be 
very  limited  and  as  yet  in  an  early  stage,  I  have  frequently 
found  that  blistering  the  part  in  the  first  instance  is  useful 
before  having  i-ecourse  to  either  of  the  above  lotions.  In  some 
cases,  as  when  the  scales  are  unusually  thick  and  removed  with 
great  difficulty,  the  arsenical  powder  applied  over  them  has 
succeeded  in  rendering  the  surface  smooth  but  still  red.  Inter- 
nally steel  is  recommended,  to  which  in  chronic  cases  arsenic 
may  be  added. 

Cases  are  related  of  lupus  ending  in  spontaneous  recovery. 
This  is  contrary  to  all  I  have  ever  seen  of  the  disease,  which, 
left  to  itself,  instead  of  inclining  towards  improvement,  is  dis- 
tinguished by  an  opposite  tendency.  It  may  happen  that  for  a 
while  this  alfection  may  remain  stationarj^,  as  in  the  tubercular 
form,  but  it  is  contrary  to  experience  that  the  tubercles  should 
of  their  own  accord  disappear  ;  indeed,  I  would  rather  say,  that 
the  degi-ee  of  relief  to  be  expected  or  attained  in  lupus  is  pro- 
portioned to  the  period  at  which  the  remedy  is  applied,  and  not 
to  any  inherent  property  the  disease  possesses  to  become  ex- 
hausted or  to  wither  away.  The  plan  which  is  sometimes  recom- 
mended, of  treating  the  disease  by  constitutional  measures 
alone,  as  cod  liver  oil,  and  at  others  hj  local  means  only,  can 
scarcely  apply  to  a  complaint  which  dififers  so  much  in  its 
symptoms,  progress,  and  issue,  and  whose  course  itself  is  so 
liable  to  vary.  G. 

Elephantiasis  Grcecorum,  or  tubercular  leprosy,  or  leprosy. — 
Without  entering  into  any  argument  as  to  the  identity  of  this 
disease  with  that  so  frequently  mentioned  in  Holy  Writ,  or  de- 
scribed from  the  earliest  dawn  of  profane  history  as  existing  in 
Egypt,  there  can  be  no  doubt  that  if  we  refer  to  the  records  of 
the  14th  and  15th  centuries  of  our  own  era,  we  shall  find  abun- 
dant evidence  of  its  ravages  over  the  greater  part  of  the  conti- 
nent of  Europe,  and  that  the  inhabitants  of  these  islands  were  in 
no  way  exempt  from  it.  Happily  rare  among  us  at  the  present 
time,  the  complaint  nevertheless  prevails  to  a  great  degree  in 
Norway,  Denmark,  and  Greece.  In  the  East  and  West  Indies, 
the  Azores  and  Madeira  Islands,  and  along  the  shores  of  the 
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Mediterranean,  it  is  not  at  all  uncommon.  For  an  interest- 
ing addition  to  our  knowledge  of  leprosy  we  are  indebted 
to  a  professional  visit  paid  by  Dr.  Webster  to  the  Hospital 
for  Lepers  at  Granada,  founded  by  Isabella,  and  supported 
to  this  day  by  the  Spanish  Government.  The  results  of  his 
inquiries  are  embodied  in  a  paper  which  was  read  before  the 
Medico-Chirurgical  Society  in  1854,  and  to  the  facts  therein 
contained  I  shall  have  occasion  to  allude. 

Leprosy  is  much  more  common  in  the  male  than  the  female. 
Of  284  lepers  who  were  reported  in  Spain  in  1851,  188  were  of 
the  former  and  96  of  the  latter  sex ;  and  at  the  period  of  Dr. 
Webster's  visit  the  ratio  between  the  sexes  was  thirty-five  to 
fourteen.  The  experience  of  Mr.  Day  confirms  this  statement  as 
regards  the  greater  prevalence  of  this  affection  in  the  male 
among  the  natives  of  Madras.  In  Bombay,  at  the  Jamsetjee 
Jeejeebhoy  Hospital,  where  all  classes  of  natives  are  admitted, 
the  proportion  is  still  higher  than  the  preceding.  At  the  seat 
of  this  latter  Presidency  the  disease  is  well  known  among  the 
natives ;  it  is  not  restricted  to  caste,  but  affects  the  Anglo- 
Indian,  Portuguese,  Parsee,  Jew,  Mussulman,  and  Hindoo. 
Although  comprising  two  divisions,  the  tubercular  and  the 
anaesthetic,  it  must  be  understood  that  these  are  frequently 
united  in  the  same  person,  and  that  the  latter  is  often  found  to 
merge  into  the  former  variety  of  the  disease. 

The  following  table  shows  the  percentage  of  ages  as  given  by 
Mr.  Day  :*— 

Below  ]0  years  4  per  cent. 

From  10  years  to  20  years  6  „ 

20      „      30  „ 


„  30 
„  40 
„  50 
„  60 
Above  70 


Elephantiasis  is  comparatively  rare  under  puberty.  Its  effect 
in  shortening  life  is  variously  stated  by  different  authorities. 
Although  it  may  show  itself  at  any  age,  yet  when  it  happens  in 
the  young  subject  or  before  puberty,  the  general  signs  indica- 
tive of  the  latter  are  deferred  beyond  the  usual  time  ;  the  hair 
becomes  scanty  and  ill-formed,  and  the  whole  frame  iU-developed. 


*  Madras  Quarterly  Journal  of  Medical  Science,  18G0,  p.  289. 
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Moreover,  when  it  appears  at  this  period  of  life  the  patient 
seldom  survives  beyond  a  few  years. 

Ansesthetic  leprosy  occurs  in  patches,  and  is  characterised  by 
a  want  of  sensibility  in  certain  parts  of  the  skin.    The  patches 
are  small,  circular,  and  serpiginous ;  sometimes  little  elevated 
above  the  surface,  and  in  size  ranging  from  a  threepenny  to  a 
crown  piece.    In  colour  they  may  be  almost  white  or  reddish, 
and  at  the  margin  of  a  light  brown.    They  are  found  on  any 
portion  of  the  trunk  or  the  extremities ;  or  on  the  face,  as  the 
forehead,  cheeks,  or  lobes  of  the  ears.    Sometimes  the  patches 
coalesce,  in  which  case  a  large  extent  of  surface  is  occupied  by 
the  discoloration.    It  is  in  their  centre  that  anaesthesia  is 
most  marked  :  not  that  this  sign  is  confined  to  the  patches  ;  it 
may  extend  along  the  greater  part  of  the  trunk  or  limbs,  fol- 
lowing the  course  of  one  or  more  of  the  nerves.    The  diseased 
surface  is  generally  dry  and  wrinkled,  mostly  destitute  of  hair, 
and  devoid  of  moisture.    Sometimes  the  skin  of  the  fingers  or 
toes  is  shrivelled  and  covered  with  exfoliation  of  the  cuticle. 
In  a  few  instances  a  pricking  pain  is  first  felt,  and  in  some  an 
eruption  of  vesicles  or  bullse  is  among  the  earliest  symptoms. 
These  soon  burst  and  form  ill-conditioned  ulcers,  which  are  slow 
to  heal,  and  secrete  an  offensive  sanies.    After  the  discharge  is 
reduced,  the  ulcer,  although  not  extending  at  its  circumference, 
increases  in  depth,  reaching  to  or  exposing  the  bones.  The 
phalanges  of  the  fingers  or  toes  are  in  this  way  attacked,  and 
become  attenuated  in  their  centre.  Supposing  one  of  the  hands 
to  be  affected,  the  patient  loses  p^wer  over  the  extensor 
muscles,  the  hand  drops,  and  he  is  unable  to  straighten  it. 
Although  it  may  extend  to  the  trunk,  ansesthetic  leprosy  does 
not  often  commence  in  this  region.    It  generally  proves  fatal 
through  the  supervention  of  some  exhausting  disease,  as  dysen- 
tery or  diarrhcea. 

Tubercular  leprosy  is  preceded  by  a  variety  of  symptoms. 
Sometimes  the  first  thing  that  attracts  the  notice  of  the  pa- 
tient is  a  numbing  pain  in  the  part,  or  there  may  be  only 
oedema.  More  commonly  irregular  patches  are  observed, 
slightly  elevated,  and  of  a  grey  or  brownish  colour.  On  these 
patches  are  developed  small  tubercles,  which  are  usually  of  a 
red  hue.  With  their  multiplication  and  increase  on  the  face 
the  countenance  becomes  greatly  disfigured.  They  are  often 
collected  near  the  apertures  of  the  nostrils ;  or  on  the  upper 
lip ;  or  on  the  forehead,  which  is  thrown  into  large  folds ;  or. 
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they  may  commence  on  the  lobes  of  the  ears.  The  occurrence 
of  a  febrile  paroxysm  is  noticed  by  some  authors,  during  which 
the  local  symptoms  are  ag-gravated.  With  its  disappearance, 
and  it  generally  lasts  about  thi-ee  days,  the  patient  feels  little 
uneasiness,  and  sometimes  the  blotches  disappear.  This  con- 
dition, however,  is  only  temporary,  as  sooner  or  later  they 
return.  After  a  time  other  complications  arise,  which  involve 
one  or  more  of  the  organs  of  sense.  The  tongue  or  the  soft 
palate  is  covered  with  similar  tubercles,  which,  as  they  ulcerate, 
produce  a  foetid  discharge.  As  the  tongue  participates,  all 
appreciation  of  taste  is  lost,  deglutition  is  with  difficulty  per- 
formed, and  the  voice  has  a  harsh  sound,  or  is  scarcely  audible. 
If  the  disease  spreads  to  the  vocal  cords,  or  the  trachea,  the 
patient  dies  from  suffocation.  When  the  nose  is  implicated, 
fragments  of  diseased  bone  are  often  intermingled  with  the 
pus.  Sometimes  ophthalmia  is  induced,  which  is  generally  the 
forerunner  to  further  and  destructive  changes  taking  place  in 
the  eye. 

A  difference  of  opinion  exists  as  to  the  influence  of  leprosy 
on  the  generative  organs.  Most  modern  authors  reject  the 
testimony  of  antiquity  on  this  point,  and  regard  as  fabulous  the 
libido  inexplicabilis  recorded  by  older  writers.  Dr.  Webster 
confirms  the  judgment  of  the  latter,  relying  on  the  statement 
of  Dr.  Alveiro,  who  for  many  years  filled  the  post  of  Super- 
intendent of  the  Leper  Hospital.  Whatever  may  be  the  effect 
at  an  early  stage,  there  is  reason  to  believe  that  with  the  pro- 
gress of  the  disease  atrophy  of  the  testes  is  far  from  being  an 
infrequent  result. 

As  to  the  causes  of  leprosy,  little  is  known  that  can  be  urged 
with  certainty.  In  the  fertile  districts  around  Granada,  which 
teem  with  an  agricultural  population,  provided  with  the  or- 
dinary requirements  of  life,  the  complaint  is  rai'e ;  indeed,  it  is 
mostly  limited  to  the  sea-coast.  The  same  may  be  said  of  its 
appearance  in  France,  where  it  is  chiefly  seen  in  the  southern 
provinces  of  the  empire.  It  is  xiiiinfluenced  by  occupation. 
Although  no  age  is  quite  exempt,  it  is  very  infrequent  as  a 
primary  affection  under  the  age  of  seven  years,  nor  does  it  often 
occur  after  the  middle  period  of  life.  HoAvever  free  from  it  the 
pure  English  race  may  be  in  India,  it  will  attack  those  of 
mixed  descent  in  that  country  and  in  the  West  Indies.  I  am 
credibly  informed  that  it  is  not  uncommon  in  the  white  popu- 
lation who  have  long  resided  in  the  latter  colony.    In  India  it 
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is  chiefly  confined  to  the  poorer  classes  of  the  community,  but 
the  rich  do  not  always  escape.  A  diet  consisting  mostly  of  fish 
is  supposed  to  be  favourable  to  its  development ;  the  disease  is 
nevertheless  frequently  met  with  inland,  as  in  the  Deccan  and 
the  North- West  Provinces. 

With  respect  to  hereditary  transmission,  there  is  no  doubt 
that  elephantiasis  is  sometimes  received  in  this  way,  more 
often  than  the  subjects  of  it  are  able  or  willing  to  admit.  Leav- 
ing their  homes  at  an  early  age,  many  of  the  natives  are  but 
imperfectly  acquainted  with  the  history  of  their  own  families, 
and  other  obvious  reasons  forbid  any  positive  inquiry.  As  in 
other  hereditary  complaints,  elephantiasis  will  occasionally  pass 
over  one  generation  to  reappear  in  the  next.  It  is  never  con- 
tagious. It  is  not  known  to  extend  to  those  whose  duty  it  is 
to  wait  on  the  sick,  or  who  are  otherwise  brought  into  personal 
contact  with  them.  A  leper  may  continue  to  live  with  his 
family  for  years,  without  at  all  communicating  the  disease  to 
any  of  them ;  nor  is  he  considered  an  outcast  so  long  as  he  can 
toil  for  his  bread,  or  has  the  means  of  supporting  himself.  It 
is  when  his  resources  at  length  fail,  and  he  is  obliged  to  beg  in 
the  bazaars,  maimed  and  mutilated,  that  he  becomes  an  outcast 
in  reality,  and  presents  a  picture  of  misery,  to  which  it  would 
be  difficult  to  furnish  a  precise  parallel. 

Much  of  the  obscurity  that  long  enveloped  the  morbid  anatomy 
of  leprosy  has  been  dispelled  by  the  valuable  investigations  of 
Dr.  Carter,*  who,  as  surgeon  to  and  curator  of  the  Museum  of  the 
Jamsetjee  Jeejeebhoy  Hospital,  had  ample  opportunities  of  pur- 
suing his  inquiries.  The  conclusions  he  has  arrived  at,  and  which 
are  published  at  full  length,  throw  an  entirely  new  light  on  this 
important  point.  It  is  in  the  altered  conditions  of  the  nerves 
that  we  must  really  look  for  the  seat  of  mischief.  To  the  eye 
the  affected  nerve  is  considerably  enlarged,  and  changed  in 
colour  to  a  reddish  grey.  On  section  its  funiculi  are  remark- 
ably firm,  but  the  neurilemma  is  unaltered.  Microscopical 
examination  shows  the  nerve  tubules  at  the  seat  of  the  enlarw- 
ment  to  be  more  or  less  wasted  and  atrophied,  and  a  ccompanied 
by  fatty  degeneration.  The  places  at  which  these  characters 
are  seen  vary  with  the  nature  of  the  nerve.  Another  result  of 
the  same  disease  may  be  mentioned  in  refei'ence  to  the  bones, 
as  the  digits,  which  after  a  time  undergo  remarkable  changes, 

*  Transactions  of  the  Medical  and  Physical  Society  of  Bomhay,  vol.  viii.;  new^ 
series,  p.  1. 
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due  to  interstitial  absorption  and  necrosis.  The  fingers  and 
toes  are  sometimes  reduced  to  so  many  stumps,  and  in  every 
case  the  last  phalanx  is  the  first  to  suffer.  The  bones  them- 
selves become  likewise  lighter  and  thinner. 

Little  can  be  done  in  the  way  of  treatment.  In  an  early 
stage,  before  the  tubercles  have  ulcerated,  the  complaint  is  in 
some  cases  arrested  for  a  time  by  the  internal  administration 
of  mercury,  given  in  a  decoction  of  bark,  or  some  other  kind  of 
tonic.  The  prognosis,  however,  in  any  case,  is  very  unfavour- 
able. 

Elephantiasis  Arabum,  sometimes  styled  Cochin,  or  Barbadoes 
leg,  is  that  species  of  elephantiasis  which  has  its  seat  in  the 
extremities  or  the  genital  organs.  Unlike  elephantiasis  Gras- 
corum,  it  has  never  been  a  conspicuous  disease  in  Europe.  Al- 
though its  derivation  would  seem  to  imply  an  Arab  origin,  the 
complaint  is  less  frequent  at  the  present  day  in  Arabia  than  in 
certain  parts  of  India,  as  the  lower  provinces  of  Bengal,  and 
particularly  along  the  coast  of  Malabar. 

Elephantiasis  does  not  afiect  the  extremities  in  the  same 
degree.  The  lower  limb  is  generally  selected,  the  swelling 
commencing  at  the  toes,  or  some  other  part  of  the  foot,  or  the 
ankles.  Extending  upwards  from  this  point  it  is  arrested  by 
the  annular  ligament,  which  for  a  time  checks  its  further  ad- 
vance. The  increase  of  the  leg  nevertheless  proceeds,  and  in 
many  cases  stops  short  at  the  knee.  The  swollen  limb  is  hard 
and  brawny  to  the  touch,  and  little  capable  of  impression :  it 
is  often  covered  with  thick  cuticular  exfoliations,  resembling 
ichthyosis,  and  which  decrease  in  number  and  size  from  below 
upwards.  In  this  state  it  may  remain  for  years,  causing  little 
pain,  and  inconvenient  only  from  its  bulk. 

The  further  pi'Ogress  of  the  complaint  is  frequently  propor- 
tioned to  the  fatigue  that  the  patient  has  to  encounter.  As 
long  as  the  limb  is  allowed  to  remain  quiet  and  horizontal  in 
position  the  increase  is  inconsiderable,  but  continued  exertion, 
as  standing,  aggravates  the  local  sj'mptoms,  and  the  pain,  at 
first  intermittent,  becomes  constant  and  unceasing.  The  limb 
is  greatly  enlarged,  and  also  the  superficial  veins.  It  is  hard, 
and  of  a  reddish  tinge.  Should  the  disease  continue  to  advance, 
the  pain  is  increased,  and  ulceration  commences  at  the  toes, 
which  are  successively  destroyed,  or  large  ulcers  form  on  the 
other  parts  of  the  foot.    Unhealthy  granulations  occur  on  the 
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toes,  thus  reduced  to  stumps,  and  show  little  tendency  to  cica- 
trize. In  some  cases,  when  the  thigh  becomes  involved,  the 
varicose  veins  burst,  with  marked  relief  for  a  time  to  the  patient. 
The  pathological  changes  are  not  always  the  same ;  sometimes, 
and  perhaps  this  applies  to  the  majority,  the  skin  only  is 
affected ;  it  is  simply  hypertrophied.  In  other  cases  the 
greater  part  of  the  enlargement  is  due  to  an  increase  of  the 
subcutaneous  tissue,  an  example  of  which  lately  came  under 
my  observation. 

A  woman  beyond  middle  age,  and  imbecile,  was  admitted,  in  July  1865,  into 
St.  George's  Hospital,  under  the  care  of  Mr.  Pollock,  with  elephantiasis  Arabuni 
of  both  legs,  but  most  severe  in  the  right.  The  limb  was  amputated  at  the 
linee  joint,  and  the  following  notes  I  made  immediately  after  its  removal : — 

The  greatest  width  is  at  the  instep,  which  measures  fifteen  inches  in  circum- 
ference. The  sole  of  the  foot  is  scarcely  changed,  neither  is  the  calf  of  the  leg 
at  its  upper  part,  as  it  approaches  the  knee.  The  skin  over  the  metatarsus  is 
ulcerated  to  the  depth  of  the  subcutaneous  tissue,  and  shows  a  finely  granular 
and  almost  smooth  surface;  in  either  direction,  in  extent  it  equals  three  and  a 
half  inches.  In  like  manner  destroyed  is  the  skin  of  the  first  phalanx,  each  of 
the  great  and  fourth  toes,  the  fifth  is  intact,  but  the  second  and  third  have  en- 
tirely disappeared,  only  two  short  projections  remaining,  which  aa-e  partially 
covered  with  granulation ;  the  posterior  margin  of  the  ulcer  is  thick,  tubercu- 
lated,  and  slightly  undermined.  On  the  inner  side  and  front  of  the  leg,  at  a 
distance  of  two  inches  above  the  internal  malleolus,  is  another  ulcer  of  similar 
size  to  the  precedins,  and  bounded  also  by  a  thick  and  hardened  border.  The 
whole  skin,  from  the  toes  upwards  to  the  calf,  is  greatly  hypertrophied,  and 
unyielding  to  the  touch.  Developed  on  the  front  and  back  of  the  limb  are 
some  round  tubercles,  arising  from  the  cutis  itself ;  while  more  thickly  grouped 
are  masses  of  cuticle,  which  are  easily  separable,  and  on  detachment  leave  a 
whitish  surface  exposed.  The  tubercles  are  few  in  number,  and  not  much 
larger  than  a  pea ;  they  are  not  so  readily  removed,  and  any  attempt  to  dislodge 
them  is  attended  by  an  oozing  of  blood.  On  cutting  through  the  skin  by  a 
longitudinal  incision  from  the  upper  part  of  the  leg  to  the  sole,  it  is  hyper- 
trophied to  about  twice  its  normal  thickness,  but  the  enlargement  itself  is 
chiefly  produced  by  a  great  mass  of  subcutaneous  tissue. 

So  prevalent  is  elephantiasis  Arabum  in  British  Cochin,  that 
Mr.  Day,*  who  for  some  time  filled  the  office  of  civil  surgeon 
there,  records  his  inquiries  thus  : — 

In  24  Indo-European  families,  1  in  18f  affected. 
In  71  Native  Christian    „      1  in  17^\  „ 

According  to  Mr.  Waring, f  the  Jews  (white  and  black)  in 
the  same  locality  exhibit  a  higher  proportion,  being  in  the 

*  Madras  Quarterly  Journal  of  Medical  Science,  1860,  p.  37. 
t  Waring  On  Elephantiasis,  Indian  Annals, 
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ratio  of  1  to  14^  nearly.  Besides  tliese  classes,  elephantiasis 
attacks,  and  that  indiscriminately,  other  of  the  native  races  of 
India,  as  the  Mussulman  and  Hindoo. 

In  100  cases,  Mr.  Day  reports  as  follows : — 


Males. 

Females. 

Total.  1 

q 

^  1 

Right  lower  extremity     .  , 

lO 

07  ■ 

Left            „  ... 

.  11 

13 

fx  1 

Both  extremities  .... 

.  18 

13 

Both  lower  and  upper  extremities 

.  4 

0 

4 

„        right  upper  extremity 

.  1 

0 

1 

„        left^  ■  „ 

2 

0 

2 

Both  lower  extremities  and  scrotum  . 

.  1 

0 

1 

Left  extremity  „ 

.  1 

0 

1 

Right      „  „ 

.  2 

0 

2 

3 

0 

3 

,  0 

1 

1 

63 

"37 

100 

From  this  table  it  appears  that  no  less  than  93  cases  of 
elephantiasis  in  100  are  those  affecting-  the  lower  extremity.  A 
smaller  percentage  is  given  by  Mr.  Waring ;  thus,  in  a  collec- 
tion which  he  made  of  945  cases,  307,  or  32*49  per  cent.,  be- 
longed to  the  lower  extremity;  287,  or  30-57  per  cent.,  to  the 
iipper  extremity;  and  344,  or  36-40,  to  both  lower  extremities. 

Under  the  age  of  ten  years,  elephantiasis  Arabum  is  infre- 
quent. From  the  period  of  puberty  to  the  age  of  twenty-five  or 
thirty  years  it  is  generally  observed.  Owing  to  the  prejudices  of 
caste,  it  is  difficult  in  India  to  determine  anything  like  an  exact 
ratio  of  its  occurrence  between  the  two  sexes.  There  is  little 
doubt  that  it  is  more  common  in  the  male  than  in  the  female,  and 
probably  the  proportion  of  2  :  1  would  represent  the  nearest  ap- 
proximation. It  is  not  a  little  remarkable,  that  while  in  Madras 
elephantiasis  so  much  affects  the  lower  extremity,  in  Calcutta 
it  is  the  genital  organs  which  are  usually  attacked.  Sometimes 
the  complaint  undergoes  a  kind  of  metastasis,  and  leaves  the 
leg  altogether,  only  to  show  itself  in  the  scrotum  or  other  parts. 

Although  sudden  in  its  attack,  elephantiasis  is  attended  by 
constitutional  disturbance,  which  in  some  cases  is  severe.  Tin- 
patient  shivers,  or  is  cold,  afterwards  becomes  hot,  and  finally 
is  bathed  in  perspiration.  This  febrile  state,  which  may  con- 
tinue for  two  or  three  days,  is  invariably  followed  by  an  increase 
in  the  local  symptoms,  with  pain,  or  tenderness  to  the  touch, 
along  the  course  of  the  lymphatics  of  the  affected  part. 
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Elephantiasis  of  the  genitals  occurs  in  the  penis  or  scrotum, 
or  both.  When  originating  in  the  former,  the  part  becomes 
hot,  swollen,  and  tender.  The  pain  is  not,  however,  limited  to 
the  scrotum,  but  is  felt  along  the  inner  side  of  the  thigh 
and  at  the  groin.  The  form  of  the  tumour  is  conical,  having 
its  apex  above  and  base  below.  As  the  constitutional  symptoms 
which  usher  in  the  complaint  subside,  the  swelling  decreases 
to  a  certain  point ;  and  with  the  recurrence  of  another  attack 
similar  symptoms  return,  and  a  corresponding  accession  is 
given  to  the  size  of  the  tumour,  which  may  at  length  reach  to 
the  knees.  Unless  the  swelling  be  great,  it  usually  preserves 
its  form,  but  the  penis  is  concealed  in  its  large  folds.  Some- 
times the  raphe  deviates  from  the  middle  line,  or  cracks  are 
seen,  from  the  skin  being  suddenly  and  tightly  stretched. 
Abscesses  occasionally  arise  in  different  parts  of  the  scrotum. 

It  sometimes  happens  that  during  the  febrile  paroxysm  a 
clear  discharge  exudes  from  the  skin  of  the  scrotum.  This  is 
always  a  favourable  sign,  and  seems  to  be  an  effort  of  nature  to 
throw  off  the  disease. 

The  venereal  variety,  according  to  Dr.  Allan  Webb,*  mostly 
originates  in  the  prepuce ;  or,  in  the  female,  in  the  nymphse  or 
clitoris.  In  the  former  it  may  attain  several  inches  in  length 
as  well  as  in  diameter ;  and,  as  Dr.  Webb  remarks,  in  this 
species  the  scrotum,  instead  of  offering  a  smooth  or  plain 
surface,  is  tuberculated.  In  the  female  the  labia  are  often 
more  or  less  displaced  on  account  of  hypertrophy  of  the 
nympha3,  one  or  both  of  which  may  be  enlarged.  Warts  are 
often  present,  which  give  rise  to  a  foul  secretion.  In  either 
sex  the  febrile  attack  which  so  often  accompanies  elephantiasis 
is  altogether  wanting.  In  this  description,  says  the  above 
author,  speaking  of  the  distorted  condition  of  the  parts,  '  I  have 
never  seen  such  monstrosity  in  any  instance  where  it  was  not 
reasonable  to  believe  syphilis  was  the  point  of  departure.' 

Elephantiasis  is  frequently  connected  with  hydrocele  ;  and  in 
a  case  that  Professor  Ballingallf  operated  on,  he  found,  on  re- 
moving the  tumour,  that  he  had  inadvertently  opened  a  hernial 
sac.  The  swelling  in  this  instance  weighed  forty  pounds,  and 
although  the  after  symptoms  were  at  first  severe,  the  patient 

*  Dr.  Allan  Wetb  On  Elephantiasis. 

t  ^  On  the  Operation  for  Elephantiasis  scroti,  ivith  Cases  and  Memarks,'  Trans- 
actions of  the  Bombay  Medical  and  Physical  Society,  vol,  viii.,  p.  232,  by 
Assistant-Surgeon  G.  Ballingall. 
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perfectly  recovered.  Sometimes  mortification  happens,  or  the 
skin  with  the  subcutaneous  tissue  sloughs,  exposing  the  testes. 
Dr.  Webb  attributes  the  more  immediate  causes  of  this  com- 
plaint to  bathing  in  cold  water  when  the  body  is  heated  ;  or  to 
sleeping  on  damp  ground,  or  to  contusions.  Elephantiasis  of 
the  genitals,  like  the  same  disease  occurring  in  the  lower 
extremities,  is,  without  doubt,  largely  influenced  by  locality. 

As  to  the  nature  of  elephantiasis,  opinion  widely  differs. 
Many  of  those  who,  from  their  position  in  India,  have  had  ex- 
tensive 0]3portunities  of  witnessing  this  disease,  pronounce  in 
favour  of  its  malarious  origin,  and  of  the  close  connection  ex- 
isting between  it  and  intermittent  fever.  In  support  of  this 
theory  Mr.  Waring,  whose  experience  is  certainly  considerable, 
adduces  226  cases  of  elephantiasis  Arabum,  of  which  no  less 
than  224  had  suffered  from  intermittent  fever.  There  are,  I 
think,  strong  objections  to  this  view.  In  the  first  place  it  may 
be  fairly  questioned  whether  a  febrile  paroxysm,  which  happens 
but  once  in  three,  four,  or  six  months,  is  at  all  identical  with 
intermittent  fever  properly  so  called.  In  my  own  experience 
of  the  latter  malady  on  the  banks  of  the  Indus,  where  it  yearly 
prostrated  a  large  percentage  of  our  troops,  I  never  observed 
the  least  tendency  to  elephantiasis  among  them,  nor  yet  in 
the  resident  population.  Again,  the  febrile  paroxysm  differs  in 
the  following  particulars  from  fever  of  an  intermittent  type  : — 
headache,  approaching  to  delirium,  is  the  rule  in  elephantiasis, 
the  exception  in  intermittent  fever,  and  there  is  not  that  en- 
largement of  the  spleen  or  liver  which  is  seldom  wanting  to  the 
latter  in  its  confirmed  stage.  The  pulse  in  intermittent  fever 
is  quickened  during  the  hot  stage  :  this  is  not  the  case  in 
elephantiasis,  nor  do  the  remedies  on  which  we  rely  for  a  cure 
of  the  one  produce  a  sensible  effect  on  the  other. 

In  an  early  stage,  and  when  situated  in  the  lower  extremities, 
an  attempt  should  be  made  to  reduce  the  size  of  the  limb  by 
even  pressure.    For  this  purpose  cotton  bandages,  or,  better 
still,  a  flannel  roller,  should  be  applied  from  the  toes  and  carried 
beyond  the  line  of  the  swelling.    Ointment  containing  iodine, 
or  iodine  friction,  will  be  also  of  assistance.    In  some  cases  the 
biniodide  of  mercury,  in  the  proportion  of  one  grain  to  four 
drachms  of  cerate,  rubbed  into  the  part,  has  been  productive  of 
benefit,  and  is  recommended  by  Mr.  Day.    The  first  effect  of  its 
application,  he  says,  is  to  occasion  some  irritative  fevei",  and 
even  an  increase  in  the  size  of  the  limb,  with  more  or  less  pain  : 
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but  as  the  latter  subsides  the  swelling  diminislies.  Combined 
with  this  treatment  absolute  rest  is  essential.    To  improve  the 
general  health,  bark  may  be  given,  but  no  remedy  possesses  a 
specific  action  on  the  disease.    I  have  known  it  arrested  by  the 
above  treatment,  and  in  one  case  it  seemed  to  lessen  from  the 
exhibition  of  small  doses  of  mercury.    How  far  any  change 
of  climate  might  prove  of  service  in  this  country  I  cannot 
say,  but  a  removal  to  a  distant  station  in  India,  unless  the 
complaint  be  far  advanced,  is  generally  followed  by  a  remission 
of  the  local  symptoms.    The  swelling  may  even  disappear,  but 
a  relapse  is  almost  sure  to  arise  on  the  patient's  return  to  hia 
former  abode.    If  this  resource  prove  unavailing,  or  the  com- 
plaint occur  in  a  cold  climate,  the  only  alternative  is  amputa- 
tion at  or  below  the  knee.    The  operation  may  be  safely  un- 
dertaken in  so  far  as  the  disease  is  not  likely  to  recur,  and  the 
patient's  health  warrants  such  a  procedure.   In  those  instances 
where  the  thigh  is  likewise  invaded,  deligation  of  the  femoral 
artery  has  been  recommended.    It  was  originally  proposed  by 
Dr.  Carnochan  of  New  York,  and  one  of  the  first  to  adopt  it  in 
this  country  was,  I  believe,  Mr.  Butcher,  of  Dublin.  The 
patient  recovered  without  a  single  bad  symptom,  and  she  was 
finally  enabled  to  follow  her  occupation,  which  was  that  of  a 
laundress.    The  difficulty  in  tying  the  artery  in  such  a  case  is 
greatly  increased  by  its  unusual  size,  as  well  as  by  the  risk  of 
wounding,  on  account  of  their  engorgement,  the  superficial  or 
the  femoral  veins.    Nor  is  this  the  only  complication  which 
should  be  well  weighed  before  deciding  to  apply  a  ligature, 
whether  to  the  femoral  or  the  iliac  artery,  which  has  actually 
been  done  in  elephantiasis  of  the  lower  extremity.    In  several 
cases,  the  benefit  thus  gained  has  been  only  temporary,  and 
the'  disease  has  recurred,  with  no  mitigation  of  its  former 
symptoms,  and  after  only  a  few  months'  interval. 

In  elephantiasis  of  the  genitals  the  tumour  should  be  re- 
moved. In  the  native  hospitals  at  Calcutta  and  Bombay,  these 
growths  have  been  successfully  amputated  when  they  have 
weighed  100  lbs.  and  upwards. 

In  one  case  that  came  under  tlie  care  of  Professor  Ballingall,  at  the  Jamsetjee 
Jeejeebhoy  Hospital,  July  20,  1862,  he  commenced  the  operation  by  transfixing 
the  neck  of  the  tumour  in  the  middle  line,  the  knife  emerging  at  the  perineum. 
A  strong  double  ligature  -was  then  passed  through  the  opening,  and  brought  up 
round  each  side.  After  tightening  the  ligatures  by  tourniquets,  the  whole 
j     mass  beyond  the  testicles  was  rapidly  removed  by  a  double-flap  incision.  The 
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tumour  weighed,  after  removal,  106i  lbs.  The  after  shock  was  very  great,  in 
consequence  of  reaction  not  being  properly  established  for  some  days,  and  in 
consequence  of  a  heavy  loss  of  blood  the  following  day.  The  recovery  was, 
however,  afterwards  iminterrupted,  and  on  September  4,  tlie  patient  was  dis- 
charged, cured.*  -  G.  N. 

Frambcesia  (yaws). — Tliis  is  an  exanthem  rarely,  if  ever,  seen 
in  England ;  it  has,  however,  been  met  with  in  the  North  of 
Scotland  and  in  Ireland ;  it  is  common  in  the  West  Indies  and 
Africa.  At  the  onset  there  is  slight  fever,  which  is  soon  fol- 
lowed by  an  eruption  of  small  flat  papules,  which  increase  in 
size  till  they  attain  a  diameter  of  half  an  inch ;  the  crop  of 
papules  is  not  completed  at  once  ;  new  ones  appear  whilst  old 
ones  are  declining.  The  eruption  is  greatest,  and  the  spots 
are  largest,  on  the  face,  axillse,  arms,  groins,  and  pudenda, 
After  eight  or  ten  days  the  eruption  becomes  pustular,  and  a 
crust  is  formed,  beneath  which  a  foul  sloughy  ulcer  is  found, 
On  the  surface  of  this  ulcer  red  fungous  granulations  spring 
up.  These  ulcers  exist  in  all  stages  on  the  body  at  the  same 
time,  and  are  often  accompanied  with  ulceration  of  the  throat. 
The  eruption  may  continue  from  a  few  weeks  to  seven  or  eight 
months  ;  after  a  time  the  sores  contract  and  cicatrise,  leaving 
no  mark  unless  the  inflammation  has  run  high.  The  disease  is 
followed  by  much  emaciation  and  debility ;  and  frequently  by 
dropsy.  Eramboesia  is  transmitted  by  contagion ;  it  has  been 
communicated  by  inoculation.  It  is  rare  amongst  the  white 
races  of  mankind. 

Treatment. — Locally,  mild  stimulating  ointments ;  internally, 
tonics,  nutritiovis  food,  and  occasional  alteratives ;  aperients 
appear  to  be  indicated.  Mercurials  have  been  used  in  former 
times,  but  are  now  generally  believed  to  be  worse  than  useless. 

T.  H. 

Keloid  Tumoues. 

The  first  to  recognise  keloid  growths  as  a  separate  class  of 
tumours  was  Alibert,  who  describes  them  as  of  a  reddish  colour, 
sometimes  streaked  with  white  lines,  not  pedunculated,  but 
rather  embedded  in  the  substance  of  the  skin.    To  the  touch 


•  '  On  the  Operation  for  Elephantiasis  scroti,  with  Cases  and  Remarks,''  Trans- 
actions of  the  Bombaij  Hfedical  and  Phjsical  Society,  vol.  viii.  p.  233,  by 
Assietant- Surgeon  G.  I3allingall. 
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they  are  elastic,  like  fibro- cartilage,  and  moreover,  they  are  not 
malignant. 

Their  origin,  I  believe,  is  derived  from  the  cutis  itself,  and 
not  from  the  subcntaneons  tissue,  which  is  seldom  implicated. 
In  structure  they  partake,  and  that  largely,  of  the  fibrous  ele- 
ment, and  are  highly  vascular  ;  this  is  shown  by  the  number  of 
capillaries  ramifying  on  their  surface.  The  cuticle  is  sometimes 
wrinkled,  but  more  generally  remarkable  for  being  soft  and 
smooth.  There  is,  in  the  CoUege  of  Surgeons,  a  beautifully 
injected  preparation,  which  was  presented  by  the  late  Mr. 
Edward  Stanley.*  It  is  an  ordinary  keloid  growth  of  the  leg, 
resulting  from  a  scald,  and  extending  several  inches  in  the  form 
of  a  tumour,  narrow  and  not  much  raised.  Its  uniformly  red 
surface  contrasts  with  that  of  the  surrounding  skin ;  and,  ex- 
cept where  it  has  been  removed  by  ulceration,  the  epidermis  is 
intact. 

Keloid  tumours  present  great  variety  of  appearance.  The 
growth  may  be  confined  to  a  single  tumour,  smooth,  ovoid,  and 
hemispherical ;  or  several  of  these  may  be  seen  at  short  dis- 
tances from  one  another,  and  in  various  stages  of  development. 
Again,  the  part  affected  may  be  distinguished  by  irregular  but 
not  prominent  projections,  traversed  by  numerous  bands,  or 
sending  out  processes  or  claws  in  the  direction  of  its  growth. 
As  the  consequence  of  a  cicatrix,  the  form  of  the  tumour  will 
correspond  to  the  extent  of  the  primary  lesion. 

In  its  early  stage  the  growth  is  not  usually  painful,  but  its 
character  in  this  respect  is  often  much  modified  by  the  health 
or  temperament  of  the  patient.  Thus,  should  there  be  a  ten- 
dency to  hysteria  in  the  female,  or  over-sensitiveness  or  irrita- 
bility in  the  male,  more  annoyance  will  be  experienced  from  the 
presence  of  the  tumour  than  where  no  such  disposition  prevails ; 
and  this  is  what  we  might  expect.  In  many  instances  no  incon- 
venience is  felt,  unless  the  part  has  been  much  manipulated, 
when  it  itches,  or  is  said  to  '  burn  ' ;  or  unless  it  be  constantly 
pressed  upon,  as  for  example  when  occurring  on  the  scapula  in 
a  line  with  the  border  of  the  dress.  Sometimes  the  patient 
complains  of  pain,  which  the  least  handling  increases.  At  a 
later  period,  should  ulceration  take  place,  pain  is  always  more 
or  less  felt,  but  it  is  not  determined  by  the  size  or  growth  of 
the  sweUinsr. 


*  Preparation  2,283  B, 
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Keloid  tumours  are  Bot  limited  to  any  locality.  Perhaps 
they  may  be  said  to  be  more  common  over  the  scapula,  and 
next  to  this  the  sternum.  Sometimes  they  show  themselves  on 
other  parts  of  the  trunk,  or  p.pper  extremity,  or  face,  and  seldom 
on  the  lower  limbs. 

However  obscure  the  real  origin  of  these  tumours,  a  singular 
predisposition  to  their  production  is  declared  in  certain  consti- 
tutions, whether  in  the  development  of  new  growths  or  the 
recurrence  of  a  similar  swelling  from  the  cicatrix  of  one  that 
has  been  removed.    Velpeau.  relates  the  case  of  a  lady,  from 
whose  breast  he  excised  a  tumour  of  this  kind,  and  who  had 
undergone  the  operation  on  two  occasions  before  she  applied 
to  him,  and  again  it  appeared  for  the  fourth  time.*    It  would 
be  easy  to  multiply  such  instances  as  these.    The  same  liability 
to  return  is  often  observed  when,  instead  of  excision,  the  mass 
has  been  destroyed  by  caustics,  or  removed  by  ligature ;  and 
so  great  is  it  in  some  cases  that  the  apertures  caused  by  the 
needles  in  closing  the  wound  have  shortly  become  each  the  seat  of 
a  keloid  tubercle.    In  one  example,  which  Mr.  Longmore  lately 
brought  before  the  notice  of  the  Medico-Chirurgical  Society,t 
the  whole  of  the  back,  the  greater  part  of  the  chest  and  the 
face,  were  studded  Avith  keloid  excrescences ;  the  only  evidence 
of  an  exciting  cause  was  afforded  by  a  '  prickly  heat,'  to  which 
the  patient,  a  soldier,  had  been  exposed  while  serving  in  India. 
The  disease  was  aggravated  by  the  use  of  the  cross-belt,  and 
scarcely,  if  at  all,  increased  in  the  cold  weather.    This  man  had 
never  suffered  from  smaU-pox  or  secondary  syphilis,  and  I  may 
add  that  he  was  doing  duty  in  the  Deccan,  where  prickly  heat 
is  far  less  severe  than  in  the  plains  of  Hindostan.    The  effect  of 
some  injury  to  the  skin  is  in  most  cases  the  immediate  cause  of 
a  keloid  tumour.    Among  soldiers  it  not  unfrequently  follows 
flogging;  in  other  cases  it  succeeds  gun-shot  wounds,  and 
particularly  burns.   The  scars  of  small-pox  or  rupia,  and  even 
leech-bites,  have  been  known  to  become  the  deposit  of  keloid 
substances. 

There  is  a  species  of  keloid  to  which  Addison  has  drawn 
attention,  and  which  he  describes  as  true  keloid.  How  far  it 
merits  this  distinctive  title  I  am  not  about  to  discuss  j  but  that 


•  Velpeau  On  Diseases  of  tlie  Female  Breast,  imnB\&iQ^  byW.  Marsdon,  JI.D., 
1850,  p.  67, 

t  Remarks  on  two  Cases  of  Kelis,  by  T.  Longmoro,  vol,  xlvi,  p.  105, 
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the  term  keloid  tumour  cannot  appropriately  apply  is,  I  tliinlr, 
sufficiently  evident  to  any  one  wlio  examines  the  models  from  the 
originals  of  which  the  observations  of  Addison  were  derived. 
Commencing  as  a  vrhite  spot,  it  sometimes  spreads  in  a  circular, 
but  more  commonly  in  a  linear  direction,  and  in  many  cases  is 
attended  by  no  elevation  of  the  surface.  The  skin  appears  in- 
filtrated, or,  to  use  his  own  words,  '  hide-bound,'  and  this  so  far 
affects  the  subjacent  fascia  and  muscles  as  to  interfere  greatly 
with  their  free  motion.  Generally  the  skin  is  of  a  yellowish 
colour,  and  the  patch  is  more  or  less  covered  with  scales. 

In  the  treatment  of  keloid  tumours  we  should  remember, 
that  they  are  sometimes  much  affected  in  their  growth  by  the 
state  of  the  general  health,  and  that  they  occasionally  dis- 
appear. The  influence  of  these  conditions  should  not  be 
overlooked  or  undervalued,  as  although  the  removal  of  the 
mass  may  be  readily  performed,  the  risk  of  its  return  is  always 
considerable.  We  may  endeavour  to  promote  absorption  by 
painting  the  part  with  tincture  of  iodine,  diluted  at  first,  and 
gradually  used  pure ;  or  collodion  may  be  employed  with  a 
similar  object.  In  one  instance  related  to  me  by  Dr.  Broadbent 
of  extensive  keloid  growths,  the  latter  disappeared  or  became 
much  reduced  from  the  internal  use  of  iodide  of  potassium; 
and  in  a  case  of  doubtful  origin  it  may  be  worth  while  to  try 
the  effect  of  this  remedy.  The  contra-indications  to  an  opera- 
tion are  these: — 1st,  when  the  disease  shows  an  inclination  to 
become  developed  in  other  parts — in  such  a  case,  if  excised,  it 
is  almost  sure  to  recur ;  and  2nd,  when  it  has  already  been  so 
extensive  as  to  preclude  any  resort  to  the  knife.  In  these  no 
treatment  that  I  am  aware  of  is  of  any  avail.  Eayer,  indeed, 
recommends  pressure,  but  this  is  more  likely  to  increase  than 
mitigate  the  evil  that  already  exists.  G.  N. 

Gross,  in  his  '  System  of  Surgery^'  describes,  under  the  names 
'  eiloid '  and  '  lepoid '  two  diseases  not  mentioned  by  most  other 
authors. 

Eiloid  is  a  name  given  to  a  tumour  of  the  skin  very  rarely 
met  with.  It  was  so  called  by  Dr.  J.  C.  Warren,  of  Boston, 
from  its  peculiar  coil-like  disposition.  It  presents  at  first  the 
appearance  of  a  small  elevation,  somewhat  like  that  caused  by 
a  burn ;  it  goes  on  to  increase  without  pain,  heat,  redness,  or 
ulceration,  until  it  attains  a  large  size,  and  sensibly  affects  the 
general  health.    The  case  described  by  Dr.  Warren,  was  that  of 
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a  negress,  aged  fifteen,  who  had  not  been  in  good  health.  The 
disease  assumed  the  shape  of  coils  lying  side  by  side,  each 
about  four  inches  long,  and  looking  like  a  triple  coil  of  inflated 
intestine.  The  tumour  was  removed  with  a  poi-tion  of  sound 
skin,  but  soon  returned ;  it  was  again  extirpated,  but  rapidly 
reappeared ;  and  the  patient  shortly  after  became  dropsical,  and 
died.  There  was  serious  disease  in  the  liver,  ascites,  and 
enlarged  mesenteric  glands.  Of  the  anatomy  of  eiloid  nothing 
is  known ;  it  is  said  to  take  its  origin  in  the  derma. 
Lejpoid  is  described  under  Lupus.  T.  H. 

Macule,  or  Pigmentaet  Changes. 

These  changes  are  seated  in  the  deeper  layers  of  the  epider- 
mis, the  so-called  rete  mucosum.  They  may  be  classed  under 
two  heads:  1,  those  in  which  there  is  excess  of  pigment; 
2,  those  in  which  there  is  a  deficiency  of  pigment. 

(1)  Excess  of  pigment. — Difi'erent  races  of  man  exhibit  very 
different  amounts  of  pigment  in  their  skin ;  the  natives  of  hot 
climates  have  much,  and  those  of  cold  climates  little  pigment. 
Developmental  changes  in  the  organs  of  reproduction  are  often 
attended  with  an  increased  production  of  pigment ;  and  at  the 
age  of  puberty  there  is  commonly  a  darkening  of  the  skin  of 
the  sexual  apparatus.  During  pregnancy  the  areola  around 
the  nipple  becomes  of  a  darker  colour ;  rare  cases  have  been 
described  in  which  this  discoloration  has  extended  at  this 
period  much  further,  even  over  the  whole  front  of  the  body. 
During  menstruation  the  lower  eyelids  are  often  discoloured, 
sometimes  from  a  sort  of  venous  lividity,  in  others  from  real 
pigmentary  deposit.  Heat  and  light  have  the  effect  of  increas- 
ing cutaneous  pigment,  either  uniformly  or  in  spots,  called 
freckles  {ejjhelis).  Yellowish  brown,  round  or  irregular,  spots 
or  patches  are  thus  produced  on  exposed  parts,  especially  in 
persons  of  fair  complexion.  When  spots  of  this  kind  are  more 
permanent  than  usual,  they  are  called  lentigo  or  ephelis  lentigo. 
The  skin  on  the  front  of  the  legs  of  old  people  often  becomes 
of  a  brown  or  liver  colour ;  this  change  is  said  to  depend  on 
exposure  to  artificial  heat.  Many  skin-diseases  leave  the  skin 
with  an  excess  of  pigment,  especially  psoriasis,  eczema,  and 
prurigo. 

Cases  are  on  record  in  which  mental  emotions  have  suddenly 
induced  an  excessive  formation  of  pigment ;  it  is  more  common, 
however,  to  see  from  this  cause,  iji  the  hair,  which  is  homolo- 
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gous  with  the  epidermis,  a  loss  of  pigment.  The  whole  hairy 
scalp  has  been  said  to  have  become  grey  in  a  few  hours  from 
intense  anxiety  or  grief. 

Dr.  Addison  first  called  attention  to  a  peculiar  discoloration 
of  the  skin  (a  bronzing),  which  he  connected  with  disease  of  the 
supra-renal  capsules  ;  it  is  accompanied  by  progressive  debility, 
ansemia,  occasional  giddiness,  and  gastric  disturbance,  and 
terminates  fatally  at  the  end  of  a  few  years.  The  colour  of 
these  patients  is  brownish,  with  sometimes  an  olive-green  tint, 
and  it  very  closely  resembles  that  seen  in  the  darker  races  of 
man.  The  depth  of  tint  varies  in  different  cases,  being  most 
marked  in  the  parts  most  exposed,  and  also  those  in  which 
there  is  normally  an  excess  of  pigment ;  as,  for  instance,  around 
the  axillse  and  near  the  umbilicus.  The  pathological  connec- 
tion between  the  cutaneous  change  and  the  supra-renal  disease 
is  not  veiy  obvious ;  it  has  been  supposed  by  some  that  they 
are  both  dependent  on  irritation  of  the  solar  plexus  of  nerves. 
It  appears,  at  any  rate,  to  be  satisfactorily  proved  that  a  bronz- 
ing of  the  skin,  accompanied  by  certain  constitutional  symp- 
toms, not  traceable  to  any  other  cause,  may  be  safely  assumed 
as  pathognomonic  of  a  peculiar  morbid  change  in  the  supra- 
renal capsules.  The  capsule  is  first  changed  into  a  translucent 
softish  homogeneous  substance,  which  after  a  time  is  converted 
into  an  opaque  yellowish  material,  and  at  a  later  period  into  a 
putty-like  matter,  or  a  dry  chalky  mass.*  Other  changes 
occur  in  the  supra-renal  capsules,  without  pigmentary  change 
of  the  skin,  and  on  the  other  hand  the  skin  may  undergo  dis- 
colorations  very  similar  to,  if  not  identical  with,  those  ac- 
companying Addison's  disease,  without  the  peculiar  constitu- 
tional symptoms  or  disease  of  the  capsules.  A  case  of  this 
kind  is  described  by  Dr.  Parkes,  in  which  the  skin  of  a  man 
aged  fifty-nine  years,  five  months  after  an  attack  of  jaundice, 
became  gradually  dark  on  the  body,  arms,  and  thighs,  until  the 
hue  was  that  of  the  skin  of  a  mulatto ;  over  the  abdomen, 
thighs,  and  scrotum,  there  were  white  patches  interspersed ; 
below  the  knees  the  skin  was  of  its  natural  colour.  In  this 
case  the  supra-renal  capsules  were  found  quite  healthy ;  the 
liver  was  contracted,  and  had  given  rise  to  ascites.  Similar 
cases  are  also  on  record  in  the  Pathological  Society's  Transac- 
tions (as  e.g.  vol.  xii.  p.  262) ;  other  instances  have  been  met 


*  Dr.  Wilks,  in  Guy^s  Hospital  Reports,  vol.  viii. 
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with,  in  whicli  the  skin  was  mottled  with  dark  and  white 
patches ;  two  such  cases  are  mentioned  by  Dr.  Addison,  and 
considered  by  him  to  belong  to  the  same  category  of  supra- 
renal disease.  In  one  of  Dr.  Addison's  cases,  the  capsules  were 
diseased ;  in  the  other  no  post-mortem  examination  was  made. 
Dr.  Wilks  doubts  whether  this  peculiar  mottling,  a  combina- 
tion of  bronzing  with  pallor,  or  leucopathia,  is  in  any  way  con- 
nected with  supra-renal  disease. 

Moles  (na3vi  lenticulares,  or  liver  stains)  are  congenital  spots 
or  patches  on  which  there  is  an  excess  of  pigment. 

They  are  sometimes  round,  sometimes  of  irregular  shape  ; 
and  they  have  either  a  brown,  yellowish-brown,  grey,  or  black- 
ish colour ;  occasionally  they  are  covered  with  hairs,  which  are 
thicker,  stiffer,  and  darker  than  the  hair  of  the  adjoining  skin. 

In  size  they  vary  from  a  pin's  head  to  a  diameter  of  several 
inches.  They  are  either  quite  flat,  or  raised  above  the  level  of 
the  surrounding  skin.  There  may  be  one  or  many  of  them  on 
one  person. 

They  are  formed  by  an  excess  of  pigment  in  the  deeper 
layers  of  the  cuticle ;  which  is  often  thicker  than  it  is  on  other 
parts  of  the  surface  :  and  in  those  moles  which  project  above 
the  level  of  the  skin  there  is  a  thickening  also  of  the  derma. 

They  are  occasionally  the  seat  of  troublesome  ulceration,  from 
friction  or  other  cause.  In  such  cases  it  may  become  advisable 
to  excise  them ;  and  this  is  the  more  desirable  since  they  are 
believed  to  be  often  the  seat  of  epithelial  cancer  in  after-life. 

(2)  Want  of 'pigment. — This  may  be  congenital  a,nd  universal, 
involving  not  only  the  skin,  but  the  hair,  the  iris,  and  the  choroid, 
constituting  albinism.  Several  albinoes  have  been  met  with  in  the 
same  family,  or  one  member  only  of  a  family  is  affected.  Albinism 
has  been  observed  to  be  transmitted  by  inheritance  to  one  sex 
more  than  to  the  other ;  in  one  family  preferring  males,  and  in 
another  females.  This  affection  occurs  occasionally  in  all  races 
of  mankind,  but  is  more  common  in  hot  than  in  cold  climates. 
There  is  intolerance  of  light,  and  usually  a  want  of  power  both 
in  body  and  mind. 

Partial  loss  of  pigment  is  also  more  common  amongst  the 
darker  races,  at  any  rate  it  has  been  more  noticed  amongst 
them.  Negroes  congenitally  '  piebald '  are  by  no  means  very 
uncommon.* 

•  The  pigment  is  sometimes  unevenly  distributed,  so  that  there  is  an  excess 
of  it  in  some  parts  and  a  complete  loss  of  it  in  others. 
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Vitiligo  is  a  term  diflFerently  used  by  different  writers.  It  is 
now  commonly  employed  to  designate  patches  characterised  by 
loss  of  pigment.  In  some  cases  there  is  a  slight  depression  of 
surface  in  these  white  patches,  with  branny  desquamation. 

Silver  stain. — The  internal  use  of  the  salts  of  silver  for  a  long 
time  produces  a  peculiar  livid  or  slate-colovired  tint  of  skin. 
No  remedy  is  known  for  this  condition. 

Besides  the  changes  of  colour  above  described,  there  are  some 
rare  cases  on  record  in  which  a  free  excretion  of  pigment  has 
taken  place  on  the  eyelids  ;  in  some  cases  black,  in  some  yellow, 
and  in  others  blue.  The  fluid  in  which  the  pigment  appears  ia 
somewhat  unctuous,  and  the  affection  has  hence  been  called 
stearrhoea  nigricans,  flavescens,  and  cserulea.*  The  secretion 
may  be  wiped  off;  but  appears  again  at  the  end  of  a  few  hours. 
The  subjects  of  these  cases  have  generally  been  women  who 
have  suffered  from  iiterine  derangement ;  some  of  these  changes 
have  no  doubt  been  simulated  by  hysterical  patients.  Whether 
the  secretion  has  come  from  the  sebaceous  glands  or  sweat-glands 
has  not  been  clearly  demonstrated — probably  from  the  former. 

T.  H. 

Xerodermata. 

Ichthyosis  is  a  complaint  properly  classed  with  the  squamous 
group,  and  when  seen  in  certain  examples,  presents  a  remark- 
able disease.  The  name,  cTerived  from,  a  fancied  resemblance 
which  its  scales  bear  to  those  of  a  fish,  refers  rather  to  their 
abundance  than  arrangement,  as  the  absence  of  any  im- 
bricated method  marks  the  complaint  in  every  stage  and 
variety.  In  many  cases  the  scales  are  very  thick,  disposed  as 
so  many  small  squares,  and  often  rendered  dark  or  nearly  black 
from  continued  exposure;  they  are  specially  developed  in  the 
vicinity  of  the  joints,  as  the  knees,  ankles,  and  hips ;  occasionally 
also  the  clavicle,  and  in  females  the  circumference  of  the  nipple. 

A  good  illustration  of  idithyosis  is  afforded  in  the  following-  instance  of  S.B., 
a  girl  fourteen  years  of  age,  admitted  into  Hospital  in  1864.  The  scales  covered 
every  part  of  the  body,  except  the  soles  of  the  feet  and  the  palms  of  the  hands, 
where  the  skin  was  only  rough ;  they  were  also  absent  on  the  ball  of  the 
thumb  and  the  upper  lip.  Their  greatest  development  was  attained  on  the 
hips  and  elbows,  but  the  neck,  back,  and  outer  surface  of  the  limbs  were  severely 
alfected.   The  large  scales  were  irregularly  fissured,  and  some  of  them  curled 


*  Dr.  Lay  cock,  British  and  Foreign  Med.-Chir,  Review,  ^o\.  xviii. 
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at  their  margins.  Thickest  on  the  knees,  they  existed  as  large  flakes  on  the 
abdomen  and  the  thighs.  The  forearms  on  either  aspect  were  covered  with 
dark  rectangular  scales,  which  became  circular  or  oval  towards  the  wrist,  and 
slightly  depressed  in  their  centre. 

Although  always  congenital,  ichthyosis  is  never  contagious, 
and  in  every  case  should  be  considered  rather  as  a  malforma- 
tion than  a  disease. 

Such  are  the  characters  of  ichthyosis  as  they  occur  in  extreme 
examples.  There  are,  however,  many  cases  no  less  typical, 
but  which  differ  from  the  preceding  chiefly  in  the  disposition 
of  the  scales.  The  latter  are  notable  for  their  size  and  tenuity, 
as  well  as  for  the  rapidity  with  which  they  are  shed  and  again 
renewed.    The  skin  also  inclines  to  a  reddish  hue. 

In  a  tliird  kind,  an  intermediate  stage  is  represented  between 
what  might  be  termed  pityriasis  and  ordinary  ichthyosis.  It 
is  a  far  more  frequent  species  than  those  just  described,  and  its 
scales  are  thinner  and  more  abundantly  diffused  than  in  the 
latter  affection.  In  common  with  the  rest,  this  complaint  is 
congenital,  and  as  such  it  differs  from  hereditary  psoriasis  in 
not  being  declared,  or  at  any  rate  most  rarely  so,  at  the  time 
of  puberty,  or  yet  at  a  later  age.  The  most  usual  period  for  its 
primary  manifestation  is  from  the  third  to  the  sixth  month,  and 
seldom  is  it  delayed  beyond  the  first  year.  It  commences 
generally  on  the  scalp  and  face,  sometimes  on  the  back,  ex- 
tending from  thence  over  the  whole  surface,  and  varies  from 
one  to  two  or  more  years  before  its  entire  effect  is  accomplished. 
In  some  of  the  worst  instances  of  its  occurrence,  it  is  associated 
from  birth  with  a  deficiency  of  the  eyebrows  and  eyelashes ; 
and  in  cases  less  pronounced  these  may  be  but  partially  present. 
Although  at  its  origin  the  face  is  usually  involved,  the  disease 
in  its  progress  sometimes  appears  partially  to  forsake  this  part, 
and  to  become  finally  more  confirmed  on  the  loins  and  legs. 
The  patient's  garments  or  bed-clothes,  as  in  psoriasis  inveterata, 
will  be  constantly  covered  with  numerous  scales,  which  are 
regenerated  almost  as  soon  as  shed.  The  skin  everywhere  feels 
preternaturally  rough  and  dry.  Hot  excepting  the  hands  and 
feet ;  and  one  distinguishing  element  of  the  complaint  to  be 
often  noted  consists  in  that  absence  of  perspiration  which,  in 
cases  of  severity,  would  seem  to  be  complete,  the  skin  retaining 
its  di-y  character  even  in  the  hottest  day.  As  might  be  anti- 
cipated, the  condition  of  the  patient  thus  situated  depends  in 
no  slight  measure  upon  the  seasons,  the  disease  being  found  to 
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yield  to  the  influence  of  mild  weather ;  while,  on  the  other 
hand,  it  is  readily  affected  or  increased  by  cold.  In  winter,  or 
in  a  piercing  wind,  the  patient  is  pretty  sure  to  suffer,  particu- 
larly on  any  surface  uncovered,  as  the  face  or  fingers ;  or  should 
he  afterwards  approach  the  fire  or  become  otherwise  heated, 
the  same  parts  tingle  and  smart.  A  similar  result  will  some- 
times follow  exposure  to  the  sun's  rays  in  summer ;  which,  with- 
out flaying  the  skin,  produce  great  irritation  in  such  a  locality 
as  the  face.  In  other  cases  the  feet,  around  the  heels,  are  apt  to 
become  fissured  and  painful  after  walking,  or  much  incon- 
venience is  occasioned  from  the  friction  of  the  scales  in  front  of 
the  ankle  or  at  the  groin. 

A  yet  lower  type  of  ichthyosis — the  lowest  of  all — I  would 
beg  to  subjoin.  The  subjects  of  it  are  distinguished  by  a  simi- 
lar want  of  perspiratory  action  of  the  skin  as  in  the  last  named 
or  by  its  limitation  to  some  particular  region.  This  may  be, 
and  most  generally  is,  the  palmar  or  plantar  surface,  or  the 
axillae,  or  the  face  and  neck ;  and  I  have  known  a  small  space 
on  the  loins,  or  the  front  of  the  chest,  the  only  part  capable  of 
secreting.  Sometimes  the  spot  thus  selected  constantly  per- 
spires, or  it  is  only  the  great  heat  of  summer  which  induces  it 
to  do  so.  Again,  the  presence  of  scales,  although  so  promi- 
nent a  feature  in  all  other  forms  of  ichthyosis,  is  not  remarked 
here ;  and  scarcely  can  the  hand,  much  less  the  eye,  detect  any 
appreciable  difference  in  the  integument  from  that  of  the  normal 
state.  Such  patients  are  often  remar^table  for  a  redness  or 
freshness,  as  it  might  be  said,  of  the  cheeks;  and  particularly 
is  this  noticeable  after  the  least  excitement  or  exertion.  That 
these  cases  do  in  reality  pertain  to  the  class  under  our  present 
consideration  is  sufiiciently  attested  by  the  hereditary  nature  of 
the  complaint,  and  by  the  evolution  of  its  higher  grades  in 
other  members  of  the  same  family ;  and  not  seldom  its  occur- 
rence in  direct  descent.  One  complication  I  must  likewise  add, 
which,  almost  always  overlooked,  deserves  mention  in  this 
place — I  mean  its  occasional  association  with  prurigo.  The 
latter  is  in  many  instances  severe,  and  productive  of  the 
utmost  annoyance  to  the  patient,  whom  it  may  affect  at  any 
age,  from  early  life  to  youth,  and  beyond  it.  Towards  night 
especially,  exacerbations  are  wont  to  occur,  as  on  approaching 
the  fire,  or  the  same  takes  place  from  exposure  to  cold.  That 
this  kind  of  prurigo  is  dependent  upon  the  state  of  the  skin 
itself,  and  not  due  to  any  parasitical  influence,  is,  I  think. 
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proved  to  demonstration  by  the  absence  of  any  sucli  exciting 
cause,  and  by  the  remedies  successfully  employed  for  its 
removal. 

The  total  arrest  of  all  sensible  perspiration  in  ichthyosis,  and 
its  partial  secretion  only  in  some  of  the  modified  forms  of  this 
complaint,  offer  an  interesting  subject  for  investigation  vpith 
respect  to  the  state  of  the  urine.  The  result  of  certain  experi- 
ments which  I  undertook  some  few  years  since  on  this  question, 
and  to  which  I  would  beg  to  refer  the  reader,*  pointed  to  the 
following  conclusions.  A  considerable  increase  in  bulk  was 
observed  in  the  urine,  which  was  only  faintly  acid,  and  of  low 
specific  gravity ;  the  rate  per  cent,  of  urea  was  small,  although 
its  absolute  amount  remained  nearly  the  same — a  fact  which 
militates  against  the  usually  received  theory  of  the  elimina- 
tion by  the  skin  of  urea ;  lastly  the  phosphoric  and  sulphuric 
acids  were  hardly  if  at  all  affected. 

Most  writers  have  dwelt  on  the  greater  frequency  of  ichthy- 
osis in  the  male  as  compared  with  the  female.  My  own  obser- 
vations, derived  from  no  inconsiderable  number  of  cases,  rather 
incline  the  other  way,  and  certainly  do  not  support  the  opinion 
that  ichthyosis  is  a  special  complaint  of  either  sex.  Instances 
have  come  under  my  notice  of  ichthyosis  invading  the  male 
children  only  in  one  family,  and  in  another  the  female ;  of  its 
affecting  both  sexes,  the  offspring  of  the  same  parents ;  and 
again  of  its  appearing  in  a  single  member  alone.  The  heredi- 
tary nature  of  ichthyosis  in  some  examples  is  unquestionable ; 
and  I  have  recorded  one,  in  which  there  was  evident  proof  of 
the  direct  transmission  of  this  affection  through  six  successive 
generations.  Instead  of  proceeding  in  an  immediate  line,  it  will 
sometimes  show  itself  in  a  collateral  branch  of  the  family  ;  and 
cases  are  not  rare  in  which,  as  far  as  can  be  ascertained,  no 
claims  of  lineage  are  allowed. 

Ichthyosis  may  exist  in  the  foetus,  and  in  a  most  aggravated 
stage.  In  these  cases,  the  skin  appears  tightly  stretched 
throughout,  and  over  the  trunk  and  limbs  it  is  ruptured  in 
transverse  or  parallel  lines.  The  eyes  are  fixed  in  consequence 
of  the  rigid  state  of  the  lids ;  so  likewise  are  the  lips,  which 
are  converted  into  hardened  bands,  and  expose  the  gums  ;  and 
no  vestige  of  an  external  ear  is  seen.  The  entire  body  presents 
an  assemblage  of  lozenge-shaped  spaces  or  intervals,  caused  by 

•  Nayler,  On  Diseases  of  the  Skin,  p.  G4, 
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a  separation  of  the  fibres  of  the  cutis,  sufficiently  numerous  and 
distinct  to  warrant  the  appellation  of  a  '  harlequin '  foetus, 
which  is  allotted  to  it.  The  only  museum,  as  far  as  I  am 
aware,  in  the  possession  of  this  remarkable  class  is  that  of  Guy's 
Hospital,  which  contains  four  excellent  specimens  of  this  sin- 
gular deformity  of  the  skin.  Although  it  is  to  be  regretted 
that  no  history  is  attached  to  them,  I  was  fortunate  in  learning 
from  Mr.  Scarr  of  Bishop's  Stortford,  who  presented  one  of  the 
above  preparations  to  the  Hospital,  that  not  only  was  the 
mother's  labour  in  this  instance  perfectly  natural,  but  the  foetus 
lived  for  some  seconds  after  its  birth :  it  was  the  only  one  of 
several  children  that  exhibited  any  indication  of  ichthyosis,  and 
no  hereditary  trace  could  be  obtained.  I  may  add,  that  by  the 
parent  the  complaint  was  attributed  to  a  sudden  and  severe 
fright  she  experienced,  when  attending  a  country  fair  at  the 
time  of  quickening. 

Hitherto  I  have  considered  ichthyosis  as  general,  and  there- 
fore complete  ;  but  it  is  by  no  means  invariably  so.  Instances 
are  often  met  with  in  which  it  occurs  only  in  a  partial  form. 
These  betray  a  roughness  of  surface  varying  in  degree  and 
extent  in  diflPerent  cases,  but  chiefly  observed  on  the  outer  as- 
pect of  the  limbs  and  the  loins,  and  most  of  all  in  the  vicinity 
of  the  knees  or  other  large  joints.  We  shall  here  search  in  vain 
for  any  indication  of  the  eruption  on  such  parts  as  the  face, 
hands,  or  feet.  The  scalp  participates,  but  irregularly  ;  it  may 
exhibit  at  a  single  spot  a  large,  thick,  and  irregular  crust,  very 
adherent,  and  covered  with  hair ;  or  in  other  cases,  separate 
white  patches,  scarcely  raised,  but  equally  tenacious  as  the 
last,  and  penetrated  at  various  points  by  hair.  In  the  regions 
■which  are  thus  devoid  of  any  squamous  characters,  perspiration 
will  frequently  be  found  continuous  and  excessive,  as  if  to 
compensate  for  the  more  general  deficiency  of  the  same  secre- 
tion elsewhere ;  nor  even  in  winter  is  it  altogether  deficient, 
particularly  in  such  places  as  the  palm  and  sole.  In  one  respect 
this  excess  of  perspiration  proves  a  boon  to  the  patient ;  for  in 
consequence,  as  will  be  presently  remarked,  no  feeling  of  irri- 
tation is  caused  by  the  disease.  The  latter  is  an  inconvenience, 
but  no  more ;  nor  is  it  much  influenced  by  those  changes  of 
climate  or  weather  which  otherwise  aggravate  the  comjplaint. 
Again,  partial  ichthyosis  is  sometimes  very  restricted  in  its 
locality ;  and  I  well  remember  a  young  lady,  a  private  patient 
of  Mr.  Startin,  in  whom  this  disease  was  entirely  confined  to 
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tlie  palmar  and  plantar  surfaces.  Her  father  was  similarly 
but  less  severely  affected,  while  the  rest  of  the  family  were 
quite  exempt.  Still  more  i:ecently,  an  example  of  this  rare 
affection  came  under  my  care  at  the  hospital  in  a  young 
woman,  twenty  years  of  age,  who  likewise  had  the  complaint 
limited  to  the  hands. 

A  case  in  private  is  now  under  my  observation,  of  an  adult  patient,  who  per- 
spires everywhere  except  in  the  face,  which  is  always  dry,  even  in  the  heat  of 
summer,  but  without  any  appearance  of  scales :  of  his  two  children  the  younger, 
aged  three  years,  is  an  instance  of  general  ichthyosis,  while  the  other,  some 
years  older  and  also  a  boy,  is  entirely  free  from  any  appearance  of  it. 

Erom  what  has  now  been  stated  of  ichthyosis,  it  wiU  be  seen 
that  I  have  used  the  term  in  a  far  more  comprehensive  sense 
than  has  hitherto  been  assigned  to  it.  Considered  from  this 
point  of  view,  there  are  few  cutaneous  disorders  which  offer  so 
many  and  at  the  same  time  such  distinctive  degrees  of  com- 
parison. A  malformation  of  the  skin  rather  than  an  actual 
disease,  it  varies  from  a  general  roughness  of  the  surface,  and 
even  this  may  be  scarcely  perceptible,  to  a  condition  of  the 
utmost  severity,  as  in  the  harlequin  foetus ;  between  these  two 
extremes  every  connecting  link  in  the  chain  of  development  is 
complete.  If  I  may  hazard  a  conjecture,  and  something  more 
than  a  conjecture,  I  would  say  that,  whatever  type  the  com- 
plaint originally  assumes,  its  tendency  is  always  to  revert  to  that 
state,  and  most  seldom  to  exceed  it.  We  do  not  find,  for  example, 
the  lower  varieties  of  ichthyosis,  however  modified  they  may  be 
by  external  causes,  attain  a  higher  or  more  advanced  grade ; 
nor,  on  the  other  hand,  does  partial  ichthyosis  pass^into  a  more 
general  form.  I  would  also  mention  that  scarcely  a  single 
case  of  ichthyosis  has  passed  under  my  notice,  unattended  by  a 
peculiar  malformation  of  the  external  ear,  and  notably  of  its 
lobe,  which  might  be  taken  as  no  mean  exponent  of  the  degree 
of  the  primary  disease  involving  the  skin.  My  attention  was 
first  directed  to  this  inquiry  when  examining  a  harlequin 
foetus,  in  which  no  trace  of  an  external  ear  remained  ;  and,  in 
proceeding  through  successive  deviations  from  this  example,  a 
corresponding  diminution  in  the  extent  of  malformation  was 
observed,  until  the  opposite  limit  was  reached.  The  only 
apparent  alteration  then  consisted  in  the  lobe  being  con- 
nected with  the  adjoining  surface  of  the  cheek,  of  which  it 
seemed  to  constitute  a  part. 

Allusion  has  been  already  made  to  the  complication  of  ich- 
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tliyosis  with  prurigo ;  tliat  with  eczema  will  demand  a  few 
words.    The  occurrence  of  eczema,  although  sufiiciently  rare, 
is  chiefly  found  in  ichthyosis  when  the  latter  is  partial  rather 
than  complete.    In  some  instances,  the  eczema,  if  slight,  would 
seem  to  be  accidental ;  but  I  am  disposed  to  conclude  that  in 
the  greater  number  the  complication  should  be  regarded  as 
congenital,  returning  as  it  mostly  does  in  the  course  of  a  few 
months  from  the  date  of  the  original  disorder,  and  with  an 
inclination  to  harass  the  patient  more  or  less  afterwards.  At 
first  it  is  the  face  or  scalp  which  commonly  suflFers,  and  then 
the  complaint  spreads  to  other  parts,  as  the  neighbourhood  of 
the  larger  joints ;  and  thus  we  find  that,  while  the  outer  aspect 
of  the  extremities  is  uniformly  rough  and  harsh,  the  inner 
surface  is  studded  with  eczematous  patches.    These  vary  in 
degree  at  different  periods ;   but  seldom,  under  the  most 
favourable  circumstances,  is  the  skin  wholly  free.  Sometimes 
the  eczema  developed  in  ichthyosis  is  due  to  syphilis,  which 
may  be  delayed  in  its  outward  manifestation  until  the  second 
or  third  year ;  later  than  this,  no  instance  has  come  under  my 
knowledge.    They  are  amongst  the  most  severe  in  all  that 
concerns  the  extent  of  the  eruption  and  the  attendant  irrita- 
tion.   As  a  rule,  they  are  unaccompanied  by  loss  of  flesh  or 
Syphilitic  cachexia. 

Among  the  occasional  accessories  of  ichthyosis,  for  the  name 
of  complications  they  hardly  deserve,  may  be  enumerated  an 
Undue  escape  of  the  lachrymal  secretion.  This  happens  in  those 
cases  where,  from  the  rigidity  and  consequent  retraction  of  the 
skin  of  the  cheek,  the  lower  lid  is  everted ;  the  eye  becomes 
suffused,  and  soon  the  tears  overflow  the  face,  thus  creating  an 
annoyance  which  the  patient  is  altogether  unable  to  prevent  or 
control.  Another,  and  a  more  common  attendant,  inasmur.h 
as  it  generally  selects  the  milder  examples,  is  the  occurrence  of 
Coryza,  and  with  it  an  inflamed  condition  of  the  Schneiderian 
membrane  at  its  lower  part.  The  coryza  is  often  easily  pro- 
voked, and  may  continue  unchecked  throughout  the  winter 
months.  Again,  the  subjects  of  ichthyosis,  it  may  be  observed, 
are  more  than  others  liable  to  bronchitis  or  catarrh,  or  they 
suffer  habitually  from  cold  to  a  far  greater  extent  than  ordi- 
nary persons.  On  the  other  hand,  where  no  apparent  outlet  is 
afforded  in  any  portion  of  the  skin,  the  extreme  of  heat  is  still 
more  dreaded  in  certain  instances,  although  they  happily  con- 
stitute a  minority.    It  is  not  mere  exposure  to  the  sun's  rays, 
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01'  any  kind  of  extraneous  warmth,  which  awakens  this  burning 
sensation  in  the  skin,  once  forcibly  expressed  to  me  by  a 
patient  upwards  of  seventy  years  of  age,  who  had  had  general 
ichthyosis,  I  need  not  add,  all  her  life,  or  nearly  so.  The  heat 
of  summer  alone  is  enovigh  to  induce  it. 

There  is  a  species  of  so-called  ichthyosis  to  which  the  name 
of  spurious  has  been  given  by  some  writers.  It  is  a  product  of 
the  sebaceous  glands,  and  has  no  connection  at  all  with  the 
disease  under  review.  In  another  kind,  ichthyosis  cornea — as 
remarkable  as  it  is  rare — I  must  refer  the  reader  to  what  I 
have  elsewhere  mentioned  on  this  subject.  The  name  would 
seem  to  have  originated  from  a  tendency  often  noted  in  this 
disease  to  produce  excrescences  on  various  parts  of  the  affected 
surface  which,  by  their  increase,  become  developed  into  horns. 

The  prognosis  of  ichthyosis,  in  its  several  varieties,  is  un- 
favourable as  regards  complete  or  permanent  relief ;  but  the 
complaint  is,  nevertheless,  in  most  instances  greatly  amenable  to 
treatment.  After  a  time,  the  skin  becomes  smooth,  and  scales 
are  no  longer  renewed — a  source  of  no  slight  satisfaction  to  the 
patient.  The  malforination,  however,  in  any  case  remains ; 
and  with  it  a  disposition  to  the  return  of  the  disease,  which 
may  be  provoked  by  many  causes,  such  as  exposure  to  atmo- 
spheric changes,  or  the  neglect  of  precautionary  measures ; 
and  it  is  to  the  non-fulfilment  of  the  required  conditions,  in  so 
far  as  they  relate  to  the  general  health  and  the  state  of  the 
skin,  that  a  relapse  is  mostly  attributable.  I  have  known 
ichthyosis  successively  relieved,  and  to  such  a  degree,  by  the 
warmth  of  summer  alone,  that  during  the  season  it  could 
scarcely  be  said  to  exist ;  but,  with  the  approach  of  winter,  its 
true  character  never  failed  to  be  declared.  In  this  class,  which 
may  be  said  to  be  restricted  to  the  less  serious  cases,  and  only 
a  particular  section  of  them,  there  is  no  doubt  that  a  removal 
to  a  more  genial  climate  than  our  own  would  be  followed,  for 
the  time  at  least,  by  a  tolerable  exemption  to  the  patient  from 
his  complaint.  I  have  now  under  observation,  in  the  private 
practice  of  Mr.  Startin,  a  boy  aged  eleven  years,  the  subject  of 
ichthyosis,  who  is  a  singular  exception  to  a  very  general  rule 
in  this  disease,  inasmuch  as  in  the  summer  months  he  derives 
the  greatest  benefit  from  a  residence  at  the  seaside,  and  even 
from  bathing  in  the  sea.  The  first  example  of  ichthyosis  re- 
corded at  the  commencement  of  this  paper  is  a  notable  instance 
of  how  much  may  be  gained  by  remedial  measui'es  properly 
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applied,  fche  patient  being  enabled  to  return  to  her  ordinary 
duties  as  a  domestic  servant  with  comparative  comfort  as 
regards  the  cutaneous  disorder,  thus  kept  in  abeyance.  In  the 
milder  cases,  in  which,  although  general,  the  limits  of  pity- 
riasis are  scarcely  exceeded,  much,  and  at  the  same  time,  more 
lasting  benefit  will  likewise  accrue  from  remedial  agency ;  and 
the  same  applies  with  equal  if  not  greater  force  to  ichthyosis 
in  its  partial  form.  In  that  kind,  which  is  distinguished  by 
the  extent  and  thinness  of  the  scales,  and  where  the  surface 
partakes  more  or  less  of  a  reddish  tinge,  the  probability  of  even 
marked  improvement,  in  my  experience,  is  remote.  In  these, 
the  severity  of  the  disease  is  less  determined  by  the  size  and 
thickness  of  the  cuticular  products  than  by  the  general  com- 
pleteness of  the  complaint;  and  of  this  we  have  sufficient 
proof  in  the  exposed  mucous  lining  of  the  lower  eyelids  and  the 
lips,  as  well  as  in  the  malformation  of  the  external  ear.  There 
is  also  much  liability  to  exacerbations  and  remissions,  a  sense 
of  aching  and  burning  generally  preceding  an  attack.  The 
fingers  are  then  apt  to  contract  in  the  flexed  position,  and 
likewise  the  elbows  and  the  knees.  As  a  consequence,  trans- 
verse cracks  speedily  arise  over  the  phalangeal  articulations,  or 
fissures  form  at  the  side  of  the  elbow  or  the  neck,  or  on  the 
loins.  While  this  condition  lasts,  the  patient's  distress  may 
be  imagined  from  the  very  helplessness  it  entails ;  and  I  am 
acquainted  with  such  a  case,  in  which,  during  an  attack,  the 
patient  cannot  move  in  bed  or  feed  herself  without  assistance. 

In  the  treatment  of  ichthyosis,  local  measures  will  be  found  of 
great  service.  Our  first  endeavour  should  be  directed  to  get 
rid  of  the  scales,  and  to  render  the  skin  as  far  as  possible  soft 
and  supple.  This  is  best  accomplished  by  the  aid  of  glycerine, 
a  valuable  agent  in  many  diseases,  as  was  first  pointed  out  by 
Mr.  Startin,  who  introduced  it  to  the  notice  of  the  profession 
many  years  ago.  Unlike  other  greasy  or  fatty  compounds,  it  is 
readily  miscible  with  water ;  and  hence  its  efficacy  in  removing, 
or  at  least  in  diminishing,  the  excessive  dryness  of  the  skin  in 
ichthyosis.  It  may  be  turned  to  account  in  several  ways.  As 
a  bath,  in  the  proportion  of  six  to  eight  ounces  to  thirty  gallons 
of  water,  and  at  a  temperature  of  94  to  96  deg.,  it  will  prove 
most  agreeable,  and  may  be  resorted  to  two  or  three  times  a 
week.  Although  it  signifies  little  at  what  time  of  the  day  the 
bath  is  employed,  I  generally  advise  its  use  in  the  afternoon  or 
at  bedtime,  as  at  the  latter  period  it  mostly  secures  a  good 
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niglit's  rest ;  and  in  winter  particularly,  witli  proper  precautions, 
the  patient  runs  little  risk  of  catching  cold  afterwards.  The 
high  price  of  glycerine  is,  however,  often  a  bar  to  its  use  in  this 
manner,  from  the  frequency  of  repetition  it  entails ;  and  it  will 
then  be  enough  for  the  patient,  after  taking  an  ordinary  warm 
bath,  to  sponge  the  whole  surface  with  a  quart  or  more  of  warm 
water  containing  two  or  three  ounces  of  glycerine  ;  or  he  may 
use  the  latter  undiluted,  while  the  skin  is  still  wet.  This  last 
is  not  only  an  economical  mode  of  employing  glycerine,  but  it 
is  one  of  great  service,  as  thereby  much  of  its  greasy  character 
is  lost,  while  the  skin  retains  its  pliability  for  several  hours.  In 
many  cases,  the  bath  is  impracticable;  in  such,  the  patient 
should  be  told  to  grease  the  surface  with  an  ointment  contain- 
ing camphor  and  glycerine —  ten  grains  of  one  and  sixty  minims 
of  the  other  to  each  ounce  of  lard.  This  is  to  be  applied  with 
a  fold  of  flannel,  and  any  excess  removed  by  the  same  means. 
Sometimes,  in  lieu  of  an  ointment,  castor-oil  is  preferred ;  while 
any  objection  to  its  odour  is  readily  obviated  by  the  addition  of 
a  few  drops  of  oil  of  bergamot  or  bitter  almonds. 

This  comprises  all  I  have  to  say  as  regards  local  remedies. 
When  the  scales  are  very  thick,  and  not  i-eadily  removed  with 
friction  or  soaking  in  warm  water,  a  piece  of  pumice-stone 
will  often  assist  in  detaching  them,  or  the  use  from  time  to 
time  of  glass  cloth,  such  as  is  employed  for  polishing.  The 
thickness  is  most  marked  in  ichthyosis  of  the  palms  of  the 
hands,  or  when  it  appears  on  the  foot  or  around  the  heel. 

As  regards  the  general  health,  tonics,  especially  those  con- 
taining steel,  will  be  commonly  indicated  ;  and  of  these  none 
are  better  than  the  sulphate  or  the  perchloride.  These  it  is,  in 
most  cases,  advisable  to  combine  with  an  aperient,  from  the 
tendency  they  naturally  possess  to  produce  constipation.  The 
diet  should  be  nutritive,  consisting  largely  of  animal  food,  and 
at  the  same  time  plain. 

While  the  above  remarks  were  passing  through  the  press,  an  opportunity  has 
been  afforded  mo  of  observing  a  rare  example  of  ichthyosis  cornea.  The  affected 
surface  comprised  the  greater  part  of  the  skin  covering  the  right  clavicle,  the 
elbows,  knees,  and  ankles ;  also  the  backs  of  the  'hands,  including  the  digits. 
In  these  localities,  the  skin  presented  a  smooth,  almost  glistening,  appearance, 
and  was,  moreover,  of  a  yellowish  hue.  It  had  lost  its  natural  elasticity,  and 
felt  indurated  to  the  touch,  like  a  piece  of  cartilage,  from5the  subcutaneous 
tissue  being  likewise  involved,  and  adherent  above.  There  was  contraction,  in 
the  semi-fiexed  position,  of  all  the  fingers — more  evident  on  the  right  hand 
than  the  left,  from  its  longer  duration,  and  evidently  produced  by  the  same 
cause.   A  similar  state  existed  on  the  toes. 
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The  patient  I  refer  to  is  under  the  care  of  Mr.  Startin,  whom  she  consulted 
for  the  first  time,  June  1870.  Her  age  is  forty-seven.  The  catamenia  ceased 
(,  two  years  ago,  when  the  above  complaint  commenced,  which  it  did  on  the 
I  chest ;  and  since  then  it  has  appeared  in  other  and  distant  parts.  There  is  no 
lack  of  perspiration  generally ;  but  she  suffers  much  from  exposure  to  cold,  par- 
ticularly in  the  extremities.  Pain  is  felt  chiefly  over  the  tnuckles  and  in  the 
feet,  especially  along  the  plantar  fascia ;  and  so  severe  has  it  become  of  late  as 
to  occasion  much  difficulty  in  walking.  There  is  no  evidence  of  the  affection 
being  at  all  hereditary. 

The  extreme  infrequency  of  this  form  of  skin-disease,  described 
by  Trench  writers  as  sclerema,  must  plead  my  excuse  for  thus 
placing  it  on  record.  So  nearly  does  it  correspond  in  many 
essential  points  to  a  similar  case  described  by  Willan  in  his 
work,  page  209,  that  there  is  no  difficulty  in  recognising  it  as 
an  instance  of  what  this  close  observer  has  been  pleased  to  call 
ichthyosis  cornea.    In  all  that  concerns,  however,  its  more 

I  obvious  characters,  as  well  as  in  the  free  perspiration  of  the 
surface  generally,  and  the  development  of  the  complaint  at  a 
so-called  critical  period  of  life,  it  is  distinct  from  that  class 
which,  in  its  several  grades,  I  have  ventured  to  express  under 
the  common  term  ichthyosis.  Indeed,  its  sole  claim  to  the 
latter  designation  rests  on  the  horny  state  of  the  integument, 
which  has  already  occasioned  permanent  flexure  of  the  digits, 
and  threatens,  unless  checked,  to  lead  to  more  extensive 

i  results.  G.  N. 

Disease  op  the  Haies. 

Plica  polonica  {der  Weichselzopf,  Germ.)  This  is  a  disease  of 
the  scalp  which  is  endemic  in  Poland,  Livonia,  some  parts  of 
Eussia  and  Tartary,  beyond  which  countries  it  is  scarcely 
known. 

The  real  nature  of  this  disease  is  not  yet  clearly  proved.  What 
is  visible  to  the  naked  eye  is  a  firm  matting  together  of  the 
hairs,  and  the  presence  of  a  sticky  material  between  them.  The 
matted  hair  sometimes  takes  the  form  of  a  single  long  tuft, 
sometimes  of  several  smaller  tufts,  and  sometimes  of  an  irregu- 
lar mass,  forming  a  kind  of  cap.  The  disease  is  usually  con- 
fined to  the  head ;  but  is  sometimes  met  with  on  the  chin,  in 
the  axillse,  and  on  the  pubes.  There  is  pain  and  great  tender- 
ness of  the  scalp,  which  bleeds  on  the  slightest  touch. 

It  is  doubtful  what  is  the  source  from  which  the  sticky 
material  between  the  hairs  proceeds.  Puchs  believed  that  it 
came  from  the  hair-follicles ;  G.  Simon  regards  it  as  an  ab- 
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normal  secretion  from  the  surface  of  the  skin,  not  especially 
implicating  the  follicles.  When  it  is  examined  microscopically, 
it  is  found  to  be  made  up  of  epidermis,  threads  of  cotton,  siLk, 
and  wool,  with  particles  of  sand,  insects,  &c.  Sometimes, 
especially  in  cases  of  long  standing,  cryptogamic  vegetation  is 
found  amongst  it.  The  older  writers  described  the  hairs  as 
thickened,  swollen  at  the  roots,  and  infiltrated  with  sticky  red- 
dish or  reddish-white  fluid.  Later  writers  have  not  confirmed 
these  observations.  G.  Simon*  found  no  change  in  the  hair, 
either  at  the  root  6v  in  the  shaft ;  it  was  not  brittle  or  infil- 
trated with  any  abnormal  material.  He  could  not  find,  as 
stated  by  Giinsburg,  any  vegetation  in  the  hairs  themselves. 

On  chemical  examination,  the  peculiar  matter  has  been 
found  to  consist  of  extractive  matters,  with  ammoniacal  com- 
pounds, fats,  and  fatty  acids  ;  with  some  salts,  especially  chloride 
of  sodium,  sulphate,  phosphate,  lactate,  and  acetate  of  soda; 
with  but  little  potash,  magnesia,  iron,  and  silica.  These 
analyses  throw  no  light  on  the  nature  of  the  disease. 

It  has  been  suggested  by  Hebra,  that  plica  polonica  is  not 
a  distinct  disease,  but  eczema,  or  other  skin-afiection,  much 
neglected.  This  theoi'y  obtains  some  plaixsibility  from  the 
circumstance  that  in  Poland  there  is  a  popular  prejudice  that 
this  condition  of  the  scalp  is  a  cure  for  other  maladies.  On  the 
other  hand,  it  is  not  confined  to  the  poor  and  ignorant,  and  is 
met  with  beyond  the  limits  of  Poland.  T.  H. 

WILLIAM  JENNEE, 
THOMAS  HILLIER, 
GEOEGE  NAYLEE.f 


*  Die  Hanthrankheitm,  p.  388. 

t  The  sections  of  this  essay  signed  G.  N.  are  by  Mr.  Nayler ;  those  signed 
T.  H.  by  the  late  Dr.  Hillier ;  the  rest  by  Sir  W.  Jenner. 
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PART  II. 

Local  oe  Surgical  Appections  of  the   Skiw  and  its 

Appendages. 

Corns. 

Corns  in  their  origin  are  merely  local  hypertrophies  of  the 
epidermis,  situated  for  the  most  part  on  the  feet,  occasionally 
upon  the  hands,  and  more  rarely  over  the  prominences  of  the 
elbows  or  knees.*  They  are  produced  by  intermittent  pressure 
or  friction,  localised  either  by  the  natural  prominence  of  the 
part  affected,  or  by  the  peculiarities  of  the  exciting  cause. 

Thus,  on  the  feet  they  are  produced  by  the  irritation  of  ill- 
fitting  boots.  These,  either  from  being  too  small,  subject  the 
most  prominent  points  on  the  foot  to  undue  pressure,  or  more 
generally,  from  being  misshapen  or  too  large,  chafe  and  irritate 
the  feet  in  walking.  The  peculiar  distortion  of  the  toes  oc- 
casioned by  short  shoes, — namely,  the  extreme  contraction  of 
the  flexor  tendons,  the  doubling-under  of  the  extremities  of  the 
toes,  and  the  dislocation  of  their  phalanges  on  the  dorsal 
aspect, — this  predisposes  to  the  formation  of  corns.  Arising 
from  this  cause,  they  usually  occur  on  the  flat  ends  of  the  toes, 
which  press  downwards  against  the  sole  of  the  boot ;  or  on  the 
dorsal  surface  of  one  of  the  phalangeal  joints,  which,  being 
unnaturally  prominent,  are  thereby  exposed  to  friction  against 
the  upper-leather.  In  a  less  degree,  tight  stockings  are  a  cause 
of  corns,  by  crowding  the  toes  and  hindering  the  even  spread  of 
the  foot  in  walking.  On  the  hands  these  growths  may  occur 
upon  the  palms  or  upon  the  knuckles  :  they  may  be  produced 
by  the  friction  of  the  thimble  in  tailors  and  sempstresses.  In 
such  as  play  upon  the  harp  and  violoncello  they  are  often  found 
on  the  palmar  surface  of  the  finger-ends  and  thumb ;  and  more 
rarely  the  friction  of  the  pen  in  writing  wiU  be  sufficient  to 
produce  them  on  the  second  finger  or  thumb.  Again,  the 
peculiarities  of  certain  manual  occupations  may  excite  their 
growth  upon  the  prominences  of  the  knees  or  elbows. 

From  the  occurrence  of  corns  in  very  young  children  as  soon 

*  A  case  is  related  of  a  corn  occurring  on  the  tongue  at  King's  College 
Hospital,  under  Mr.  Hulke's  care.    Med.  Times  and  Gazette,  1861,  p.  55G. 
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as  they  begin  to  walk,  and  from  their  prevalence  in  certain 
families  where  both  parents  are  sufferers,  it  cannot  be  doubted 
that  a  predisposition  to  their  growth  may  be  communicated 
by  hereditary  transmission.  As  has  been  mentioned  above, 
intermittent  and  frequently  repeated  irritation,  by  friction  or 
pressure  of  a  certain  degree,  is  required  for  the  production  of  a 
corn.  This  acts  by  stimulating  the  cutis  to  the  formation  of 
an  undue  amount  of  epithelium,  forming  the  characteristic 
thickening  of  the  cuticle.  Should  the  irritation,  however,  be 
excessive,  either  in  its  degree  or  its  duration,  effusion  of  serum 
between  the  cutis  and  cuticle  takes  place,  and  a  blister  instead 
of  a  corn  results. 

Corns  may  be  broadly  classed  under  the  term  hard  and  soft. 
The  hard  may  be  either  flat  and  horizontally  laminated  in  their 
structure,  or  fibrous  and  vertical  in  the  arrangement  of  their 
parts.  Again,  in  various  stages  of  their  development  corns 
differ  in  their  connections  with  surrounding  tissues. 

If  a  hard  flat  corn  be  examined  in  its  earliest  condition,  it 
will  be  found  to  consist  of  a  simple  thickening  of  the  cuticle, 
not  well  defined  in  extent,  in  shape  somewhat  like  the  flat  head 
of  a  nail,  and  composed  of  epithelial  scales,  condensed,  and 
having  a  regular  horizontal  lamination  in  their  arrangement. 
By  maceration  such  a  corn  may  be  completely  separated  from 
the  c\itis,  leaving  the  subjacent  papillte  distinct  and  well  defined, 
and  in  no  way  altered  from  their  normal  condition.  In  its 
further  progress  the  growth  becomes  more  clearly  circumscribed, 
and,  increasing  in  thickness,  produces  greater  pressure  on  the 
parts  beneath.  In  old-established  corns,  situated  over  the 
phalangeal  joints  of  the  toes  or  some  other  prominent  point  of 
bone,  this  pressure  and  continued  irritation  generally  gives  rise 
to  the  formation  of  a  bursa  beneath,  though  the  occurrence 
of  a  subjacent  bursa  is  by  no  means  an  invariable  consequence. 

From  the  examination  of  corns  that  have  evidently  existed 
many  years,  and  have  from  time  to  time  been  subjected  to 
treatment,  it  appears  that  the  long-continued  pressure  and 
frequent  removal  of  the  upper  layers  of  the  cuticle  may  at  length 
lead  to  complete^  absorption  of  the  papillary  structure  of  the 
skin.  Such  corns  may  be  found  based  upon  the  fibrous  tissue 
of  the  sheaths  of  the  extensor  tendons  of  the  toes,  all  inter- 
mediate structures  having  been  absorbed.^ 

•  Cruveilhier,  in  torn.  iii.  p.  927  of  his  Pathological  Anatomy,  says  he  has 
never  seen  the  corn  penetrate  the  sulbjacent  articulation,  
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The  progress  of  corns,  the  pain  they  occasion,  and  their 
ultimate  result,  differ  with  the  varying  intensity  of  their  ex- 
citing cause,  and  with  the  different  plans  of  treatment  adopted 
for  their  cure.  Thus,  excessive  irritation  from  pressure  or 
other  causes  may  excite  inflammation  and  suppuration  in  the 
cellular  tissue  or  bursa  which  often  lies  beneath.  The  matter 
in  these  cases  generally  finds  exit  by  bursting,  the  thickened 
epithelium  may  scale  off,  and  a  cure  result;  or  the  matter, 
before  bursting  externally,  may  find  its  way  into  one  of  the 
phalangeal  joints,  giving  rise  to  a  small  but  troublesome  per- 
foration of  the  articulation.  Occasionally  the  suppuration  of  a 
corn,  its  bursting,  and  the  consequent  exposure  of  the  deeper 
parts,  will  lead  to  loss  of  one  of  the  phalanges  by  necrosis. 
Some  time  since  there  was  in  the  wards  of  St.  Bartholomew's 
Hospital  a  patient  who,  from  a  perforating  ulcer  originating 
in  a  corn,  had  lost  by  necrosis  the  first  phalanx  of  the  little 
toe,  together  with  the  distal  end  of  the  corresponding  metatarsal 
bone. 

Treatment,  when  not  followed  by  cure,  may  modify  the  pro- 
gress of  the  disease,  by  exciting  in  some  cases  inflammation, 
ulceration,  or  sloughing  of  the  part ;  such  effects  being  for  the 
most  part  caused  by  the  application  of  various  escharotics. 
The  ordinary  practice  of  chiropodists — namely,  that  of  cut- 
ting out  the  centre  of  the  corn  deeply,  leaving  the  circumferen- 
tial part,  and  protecting  the  centre  from  pressure  by  properly 
adapted  plasters — often  produces  a  change  in  the  structural 
arrangement  of  the  growth.  Thus,  the  central  hole  may  be- 
come filled  up  by  what  is  termed  a  fibrous  corn ;  i.e.  a  corn 
with  a  vertical  arrangement  of  its  epithelium,  which  ensheathes 
a  few  elongated  and  sensitive  papilltje.  By  maceration  the  two 
parts  of  the  corn  may  easily  be  separated ;  the  vertical  or 
fibrous  portion  coming  out  like  a  plug,  and  leaving  a  clean  hole 
in  the  surrounding  laminated  and  thickened  epithelium.  An- 
other effect  of  frequent  cutting  is  the  permanent  depression  of 
the  centre  of  the  corn  considerably  below  the  level  of  the  sur- 
rounding skin,  and  coincidently  with  this  change  there  is 
absorption  of  the  cutaneous  papillae. 

The  common  pearly  yellow  hue  of  corns  is  due  to  simple 
condensation  of  the  epithelium.  Occasionally  minute  haemor- 
rhages take  place  into  their  substance,  either  from  some  un- 
usual irritation  of  the  cutaneous  papillae,  or  by  injury  to  their 
extremities  by  cutting,  or  in  attempts  to  extract  the  corn.  The 
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centre  of  the  growth  may  thus  acquire  a  bhiish-black  tint, 
popularly  supposed  to  be  the  root  of  the  corn,  and  upon  the 
extraction  of  which  the  profefesed  corncutter  specially  prides 
himself. 

Fibrous  corns. — These  might  more  properly  be  called  warts, 
since  in  them  the  papillary  structure  of  the  skin  predominates. 
They  consist  generally  of  a  few  elongated  papillte  ensheathed 
by  epithelium,  rough  on  the  surface,  and  more  sensitive  to 
pressure  than  the  ordinary  corn.  They  are  situated  for  the 
most  part  on  the  balls  of  the  toes  or  soles  of  the  foot,  rather 
than  on  the  dorsal  aspects  of  the  phalanges ;  nor  have  they, 
in  such  specimens  as  the  writer  has  examined,  any  underlying 
bursa. 

Soft  corns  are  found  generally  between  the  toes,  and  most 
frequently  upon  the  fourth  toe,  on  one  or  other  of  its  lateral 
aspects.  They  differ  from  hard  corns  in  being  more  sensitive 
and  vascular,  in  the  greater  rapidity  of  their  growth,  and  in 
many  of  them  possessing  a  pretty  distinctly  papillary  structure. 
The  constant  moisture  to  which  they  are  exposed  from  their 
position  causes  them  to  become  spongy  and  condylomatous  in 
their  appearance.  Indeed,  many  that  pass  under  the  name  of 
soft  corns  upon  the  feet  would,  if  found  in  the  neighbourhood 
of  the  anus,  be  recognised  as  condylomata.  Not  a  few  have 
broadly  overhanging  edges  overlying  the  sound  skin  around, 
seemingly  the  effect  of  pressure  upon  their  soft  and  spongy 
texture.    Occasionally  a  bursa  is  found  beneath  them. 

These  corns  are  liable  to  the  same  accidents  as  the  harder 
variety ;  they  may  inflame,  ulcerate,  or  suppuration  may  take 
place  in  the  bursa  or  subcutaneous  tissue  beneath  them,  giving 
rise  generally  to  a  minute  central  aperture  through  which  a 
serous  fluid  oozes  for  long  after  the  escape  of  the  matter. 

In  addition  to  the  ordinary  and  most  obvious  inconvenience 
attached  to  corns,  namely,  pain,  increased  by  warm  or  moist 
weather,  and  generally  most  annoying  during  the  spring-time, 
there  are  the  more  serious  evils  of  suppuration  and  ulceration  ; 
the  latter  being  generally  a  sequence  of  the  former,  or  in  some 
cases  resulting  from  the  indisci'eet  application  of  caustic  irri- 
tants to  the  corn.  In  patients  with  languid  or  deficient  circu- 
lation, where,  either  from  want  of  power  in  the  heart  or  from 
disease  of  the  arteries  of  the  limb,  the  standard  of  nutrition  is 
too  low  to  resist  the  ulcerative  process,  the  ulcer  may  form  the 
starting-point  of  a  slowly  progressive  gangrene. 
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Less  obviously,  though  not  less  certainly  connected  with 
these  growths,  are  many  cases  of  lateral  curvature  of  the  spine  ; 
generally  commencing  in  early  life,  and  taking  their  origin 
from  a  habit  of  throwing  the  weight  of  the  body  in  walking  to 
one  side,  in  order  to  relieve  the  pain  of  a  corn  on  the  opposite 
foot.  Among  the  same  class  are  rare  instances  of  cramped  and 
difficult  action  of  the  muscles  of  the  leg  and  foot,  which  may 
excite  suspicions  of  a  failure  in  the  nervous  energy  of  the 
patient,  but  are  really  due  to  the  habitually  constrained  move- 
ment of  the  limb  in  the  attempt  to  '  favour  '  a  painful  corn. 

Treatment. — Hard  corns  in  their  earliest  stage  will  often  dis- 
appear if  the  irritation  that  produced  them  be  removed,  and 
this  may  generally  be  traced  to  the  wearing  loose,  ill-fitting,  or 
patent-leather  boots,  or  it  may  be  simply  to  the  habit  of  wearing 
the  same  boots  many  days  in  succession.  The  application  of  a 
drop  or  two  of  glacial  acetic  acid  with  a  camel-hair  brush 
every  night  will  disorganise  the  cuticle,  which  may  then  be 
picked  off  with  the  point  of  a  knife  or  scissors,  or  the  corn  may 
be  rubbed  down  with  a  corn- file.  The  cuticle  may  be  softened 
for  rubbing  down  by  the  application  of  lint  steeped  in  a 
solution  of  carbonate  of  soda,  and  covered  with,  oiled  silk.  It 
is  well,  after  the  removal  of  a  corn  in  the  foregoing  manner,  to 
protect  the  part  for  a  time  by  wearing  over  it  a  small  patch  of 
soap  plaster  spread  on  wash-leather. 

When,  from  a  day  of  unusual  exertion,  or  from  any  other 
cause,  a  corn  becomes  inflamed  or  more  than  ordinarily  painful, 
it  may  be  covered  at  night-time  with  a  small  patch  of  wet  lint 
with  oiled  silk  over  it ;  this  both  relieves  the  pain  and  gives  an 
opportunity  in  the  morning  for  removing  the  growth  entirely. 

The  use  of  nitrate  of  silver  in  substance  is  strongly  recom- 
mended by  some  surgeons ;  it  should  be  applied  after  the 
thickened  epithelium  has  been  pared  down,  or,  better,  picked 
off ;  the  scale  of  blackened  cuticle  which  it  produces  is  said  to 
separate  in  a  few  days,  leaving  a  smooth  and  healthy  surface,  if 
the  corn  has  not  penetrated  too  deeply.  Some  discretion  must 
be  exercised  both  as  to  the  condition  of  the  corn  (whether 
inflamed  or  otherwise),  and  as  to  the  extent  to  which  this 
remedy  is  applied;  its  injudicious  use  may  produce  considerable 
suffering. 

Old-established  hard  corns  are  seldom  cured,  since  the  patient 
is  unwilling  to  submit  to  the  restraint  and  inconvenience  of  the 
necessary  treatment.    Occasionally  an  illness  which  confines 
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the  sufferer  to  bed  for  some  time  rids  him  of  his  corns,  or  they 
may  disappear  in  the  desquamation  following  scarlatina. 

It  is  notorious  that,  as  the  expression  is,  those  who  '  attend 
to  their  corns  '  suffer  but  little  inconvenience  from  them ;  while 
among"  those  who  suffer  most  are  such,  as  visit  chiropodists  at 
prolonged  intervals  and  purchase  for  themselves  a  few  weeks  of 
ease  at  the  cost  of  as  many  more  of  suffering.  In  the  treat- 
ment of  old-established  hard  corns  it  may  be  well  first  to  soften 
the  cuticle  by  the  application  of  wet  lint  and  oiled  silk  during 
some  hours  ;  when  it  is  soft  and  pulpy  an  incision  may  be  made 
with  a  small  sharp  knife  completely  surrounding  the  centre  of 
the  growth,  or  the  same  incision  may  be  effected  with  a  succes- 
sion of  snips  with  the  points  of  a  pair  of  scissors.  Having 
completely  circumscribed  the  corn,  its  centre  may  be  raised 
with  a  fine  hook  or  a  pair  of  forceps,  and  the  included  piece 
may  be  removed  by  cutting  under  its  base ;  each  incision  being 
of  small  extent,  or  it  will  cause  pain.  The  margins  of  the  open- 
ing left  by  the  removal  of  the  corn  may  be  slightly  bevelled  off, 
and  a  plaster  applied  made  of  soft  thick  buckskin  or  amadou 
spread  with  adhesive  material ;  a  hole  being  cut  in  the  plaster 
corresponding  with  the  extent  of  the  corn,  and  the  outside  mar- 
gins of  the  plaster  being  bevelled  off  with  a  sharp  knife. 

If  it  be  thought  sufficient  to  protect  the  corn  from  pressure 
without  previously  removing  any  of  its  substance,  the  centre  of 
the  growth  may  (as  recommended  by  Sir  B.  Brodie)  be  covered 
with  a  piece  of  linen  rag  or  thin  diachylon  to  prevent  it  bulging 
through  the  hole  in  the  corn-plaster. 

Suppuration  beneath  a  corn  may  be  recognised  by  the  intense 
pain  and  throbbing  of  the  part ;  it  should  be  relieved  as  soon  as 
possible  by  puncture,  the  cuticle  being  pi'eviously  softened  by  the 
application  of  warm-water  dressing.  In  favourable  cases  where 
the  circulation  in  the  foot  is  healthy  and  vigorous,  the  opening 
of  an  abscess  beneath  a  corn  is  frequently  followed  by  complete 
disappearance  of  the  growth;  in  others,  either  from  general 
debility  or  local  deficiency  in  the  circulation,  this  perforation 
gives  rise  to  a  chronic  and  intractable  form  of  ulcer.  Such  a 
sore  is  best  treated  by  invigorating  constitutional  remedies ; 
and  among  these,  opium  in  small  doses  is  generally  most  effec- 
tive ;  locally  some  stimulating  application,  such  as  resin- cerate 
or  turpentine- ointment,  may  be  used  with  advantage. 

Soft  corns  seem  to  owe  their  existence  to  the  friction  of  one 
toe  against  its  neighbour,  and  their  more  rapid  growth  to  the 
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•warmth,  and  moisture  of  the  locality  where  they  are  for  the 
most  part  found.  Unless  in  a  state  of  inflammation,  these  corns 
may  generally  be  cured  by  the  application  of  the  oxide  of  zinc 
in  powder,  or  equal  parts  of  this  and  the  pulvis  seruginis  may 
be  dusted  over  the  growth,  and  the  toe  be  surrounded  with  a 
thin  wrapping  of  cotton-wool ;  after  a  few  applications  the  com 
will  either  dry  up  and  disappear  of  itself,  or  its  shrivelled  re- 
mains may  be  cut  away  without  pain  or  inconvenience.  The 
application  of  the  glacial  acetic  acid  will  be  found  very  useful 
in  the  treatment  of  soft  corns.  But  whatever  plan  be  adopted 
for  the  cure  of  the  disease,  the  affected  toe  should  be  kept 
apart  from  the  others  by  the  daily  application  of  cotton-wool. 

There  are  certain  corns  which,  from  their  situation  and 
cause,  require  a  separate  mode  of  treatment ;  such  are  those 
arising  from  contraction  of  the  flexor  tendons,  with  doubling- 
under  of  the  ends  of  the  toes  and  unnatural  prominence  of  the 
phalangeal  joints  on  their  dorsal  aspect.  The  corns  from  this 
cause  are  situated  either  on  the  extremity  of  the  toe  or  on  one 
of  the  joints  on  the  dorsal  surface.  In  these  cases  the  toes 
must  be  straightened,  either  by  strapping  the  toe  or  toes  to  a 
gutta-percha  splint  placed  on  the  plantar  surface,  by  division  of 
the  flexor  tendon,  or  by  winding  a  piece  of  linen  rag  or  adhesive 
plaster  over  the  dorsum  of  the  prominent  toe  and  beneath  the 
toes  on  either  side. 

Those  whose  feet  are  habitually  predisposed  to  corns,  or  who 
suffer  serious  inconvenience  either  fron  the  number  or  pain  of 
these  growths,  should  wear  boots  made  from  some  other 
material  than  leather.  As  a  substitute  for  leather  nothing  is 
so  good  as  the  invention  that  rejoices  in  the  classical  but  un- 
grammatical  name  of  pannus  corium.  This,  from  its  softness 
and  pliability,  is  particularly  suited  to  tender  aiid  irritable  feet. 
Persons  liable  to  corns  should  carefully  avoid  wearing  patent- 
leather  boots,  as  hindering  the  escape  of  the  cutaneous  trans- 
piration. 

The  term  '  bunion '  is  applied  to  enlarged  bursee  situated  oH 
any  part  of  the  tarsus,  metatarsus,  or  phalanges  of  the  toes  ; 
but  for  the  most  part  placed  over  the  metatarsal  joint  of  either 
the  first  or  fifth  toe,  and  accompanied  with  more  or  less  dis- 
torsion  of  the  subjacent  articulation. 
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To  study  rightly  the  exciting  cause  of  this  disease,  it  may  be 
weU  to  revert  for  a  moment  to  the  natural  form  of  the  foot  un- 
influenced by  the  distortion  produced  by  modern  boots  and  shoes. 
Perfectly  formed  feet  may  be  seen  in  the  many  shoeless  children 
of  the  London  streets.  If  such  be  examined,  it  will  be  found 
that,  as  regards  general  conformation,  the  foot  is  widely  spread 
towards  the  toes,  that  the  inner  line  of  the  foot  and  great  toe 
is  nearly  straight,  or  as  Professor  H.  Meyer  more  accurately 
expresses  it,*  the  central  longitudinal  axis  of  the  great  toe 
carried  backwards  passes  through  the  centre  of  the  heel.  There 
should  be  moreover  a  considerable  interval  between  the  first 
and  second  toes  along  the  whole  of  their  contiguous  margins ; 
the  second  and  third  toes  are  also  separated,  though  by  a 
narrower  interval ;  nor  do  the  third  and  fourth  toes  touch  each 
other  when  the  weight  of  the  body  is  borne  on  the  foot. 

Comparing  with  this  the  foot  of  an  adult  that  has  been  dis- 
torted by  the  purely  conventional  shape  of  modern  boots  or 
shoes,  we  may  observe,  first,  that,  from  lateral  pressure  and 
crowding,  all  the  toes  are  in  close  contact  with  each  other,  and 
not  infrequently  the  second  or  third  toe  overrides  or  is  doubled 
under  its  neighbours,  or  the  little  toe  is  doubled  under  the 
fourth  toe  so  that  on  the  dorsal  aspect  of  the  foot  its  root  is 
but  just  visible.  From  the  same  cause  the  toes  all  incline  to- 
wards the  middle  line  of  the  foot ;  this  distortion  particularly 
affecting  the  great  toe,  which,  instead  of  remaining  in  a  right 
line  with  its  own  metatarsal  bone,  turns  obliquely  away  towards 
the  outer  side  of  the  foot ;  so  that  if  the  line  of  its  longitudinal 
axis  be  carried  backwards,  it  would  fall  altogether  to  the  inner 
side  of  the  heel. 

The  above-mentioned  distortions  are  easily  accounted  for  by 
the  narrowness  of  the  sole  of  modern  boots,  which  crushes  up 
the  toes  into  a  bunch ;  and  the  sloping  of  the  inner  side  of  the 
boot  towards  the  middle  line  of  the  foot,  thus  constantly  exer- 
cising pressure  on  the  inner  side  of  the  great  toe  and  thrusting 
it  over  towards  the  outer  side  of  the  foot.  Boots  again  very 
generally  by  their  shortness  press  on  the  end  of  the  same  toe, 
pushing  it  directly  backwards,  thereby  increasing  its  distortion 
from  the  right  line,  and  this,  by  bearing  on  the  head  of  the 
coiTCsponding  metatarsal  bone,  causes  the  latter  to  project  on 


•  '  Procrustes  auto  portas/  by  H.  Meyer,  translated  by  J.  S.  Craigr,  Edin- 
burgh, 
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the  inner  side  of  tlie  foot.  In  addition  to  tlie  direct  effect  pro- 
duced by  the  pressure  of  misshapen  boots,  the  material  of  which 
the  boot  is  made  may  exercise  a  predisposing  influence  on  the 
formation  of  bunion ;  patent-leather,  as  it  is  called,  or  any 
material  which,  like  it,  completely  stops  the  evaporation  of  the 
transpiration  from  the  cutaneous  surface,  has  this  effect. 

There  exists  undoubtedly  in  many  persons  an  hereditary 
tendency  to  the  formation  of  bunions,  a  predisposition  in  which 
even  the  most  carefully  constructed  boots  will  fail  in  averting 
the  formation  of  these  cysts. 

Though  generally  situated  over  the  first  joint  of  the  great 
toe,  as  the  part  exposed  to  greatest  irritation,  yet  it  is  by  no 
means  rare  to  find  bunions  developed  over  the  prominence  of 
the  scaphoid  bone,  or  again  on  the  outer  side  of  the  foot  over 
the  proximal  or  distal  end  of  the  fifth  metatarsal  bone,  and 
elsewhere  on  the  dorsum  of  the  foot  over  any  bony  prominences 
where  the  natural  conformation  of  the  part  fails  to  correspond 
with  the  artificial  and  arbitrary  shape  of  the  shoe.* 

In  its  early  formation,  a  bunion  generally  attracts  attention 
as  a  painful  and  tender  spot  over  one  of  the  metatarso-phalan- 
geal  joints  previously  exposed  to  pressure  and  irritation  by  dis- 
tortion of  the  corresponding  toe.  By-and-by,  the  part  enlarges, 
indicating  an  effusion  into  an  already  existing  bursa,t  or  the 
formation  of  an  adventitious  synovial  cyst.  This  effusion, 
though  the  result  of  inflammation,  is  generally  recognised  as 
designed  to  protect  the  subjacent  partr  from  pressure.  At  this 
point  the  disease  may  cease  to  make  progress  ;  the  bursa  may 
remain ;  and  may  effect  the  object  to  which  we  have  just  al- 
luded, occasionally  reminding  the  possessor  of  its  existence  by 
a  passing  twinge  of  pain.  Far  more  frequently  the  bursa, 
though  an  efiicient  protection,  reserves  to  itself  the  irritation  it 


*  Througli  the  kindness  of  Mr.  E.  James,  of  tlie  Melbourne  Hospital,  we  are 
enabled  to  quote  the  following  remarks  of  Dr.  George  Bennet,  of  Sydney,  in 
answer  to  an  inquiry  by  the  writer  of  this  article  : 

'  Sydneij,  March  1861. 

*  With  respect  to  the  distortion  of  the  feet  of  the  natives  of  this  country,  I 
have  observed  neither  in  the  aborigines  of  Australia,  nor  among  the  natives  of 
the  Polynesian  Islands  I  have  visited,  any  of  the  distortions  you  allude  to  as 
seen  on  the  feet  of  the  civilised  races  who  encase  them  in  shoe-leather.  Nor 
have  I  seen  among  the  natives  corns  or  bunions.' 

t  For  an  exhaustive  enumeration  of  natural  bursiB,  vide  Sclireger,  De  Bursis 
mucosis  subcutaneis. 
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wards  off  from  the  joint  beneath ;  the  consequences  of  this  are 
seen  in  repeated  attacks  of  pain  or  inflammation,  causing  pro- 
gressive enlargement ;  or  it  may  be  in  the  formation  of  callosi- 
ties or  corns  on  its  surface,  or  in  suppuration  of  the  contents 
of  the  cyst.  The  evacuation  of  the  fluid  from  the  interior  may 
be  followed  by  obliteration  of  the  cavity  and  cure  of  the  disease  ; 
but  in  old  people,  or  in  those  of  languid  circulation,  it  may  give 
rise  to  a  most  troublesome  form  of  ulcer. 

The  perforating  ulcer  of  a  bunion  has  for  the  most  part  a 
pallid  indolent  appearance,  and  secretes  a  pretty  abundant  sero- 
purulent  discharge.  If  a  probe  be  introduced,  it  wiU  generally 
be  found  that  the  size  of  the  external  orifice  bears  no  propor- 
tion to  the  cavity  of  the  sore,  which  latter  is  relatively  very 
large,  and  extends  some  distance  beneath  the  margins  of  the 
ulcer :  occasionally  there  is  a  fistulous  passage  from  the  bottom 
of  the  sore  communicating  with  the  joint  beneath.* 

Coincidently  with  the  distortion  of  the  joint,  which  precedes 
or  accompanies  the  formation  of  a  bunion  over  the  base  of  the 
great  toe,  there  are  changes  to  be  observed  in  the  conformation 
of  the  articular  ends  of  the  bones,  in  the  cartilage,  ligaments, 
and  tendons,  in  connection  with  the  joint.  The  head  of  the 
metatarsal  bone  enlarges,  and  is  often  encircled  at  its  margin 
by  bony  deposits ;  the  articular  cartilage  is  almost  invariably 
absorbed,  and  the  bone  beneath  eburnated.  The  internal 
lateral  ligament  is  elongated;  and  the  external  so  shortened 
that,  if  in  the  dead  body  an  attempt  be  made  to  restore  the  toe 
to  its  natural  position,  this  ligament  tears.  The  extensor  ten- 
don of  the  great  toe  is  dislocated  to  the  outer  side  to  a  greater 
or  less  extent,-  and  in  extreme  cases  the  sesamoid  bones  will  be 
found  to  have  shared  in  the  general  displacement,  being  dis- 
located with  the  phalanges  of  the  toes  towards  the  outer  side 
of  the  foot. 

It  may  be  questioned  whether  these  changes  in  the  joint, 
which  are  analogous  to  those  occasioned  by  chronic  rheumatic 
ai'thritis,  are  directly  the  effect  of  the  distortion,  or  whether 
they  are  not  rather  occasioned  by  that  disease  occurring  in  the 
joint  in  question  as  the  '  locus  minoris  resistentia),'  as  it  has 
been  called.  This  is  the  more  probable  from  the  known  ten- 
dency of  gout  to  attack  the  same  joint,  and  it  may  be  for 
the  same  reason. 


•  This  affection  is  tlio  *  rnal  porforant  du  pied '  of  Freuch  authors. 
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Treatment. — It  is  only  in  the  early  stage  of  bunion  that  treat- 
ment will  avail  for  the  complete  removal  of  the  disease,  though 
palliative  measures  are  practicable  at  all  times. 

The  tender  spot  that  precedes  the  formation  of  a  bunion  may 
be  advaiutageously  covered  by  night  with  wet  lint  and  oiled 
silk,  while  by  day  a  more  commodious  boot  than  usual  should 
be  worn  to  free  the  part  from  pi'essure,  care  being  taken  that 
the  boot  or  shoe  be  wide  in  the  sole,  and  not  sloped  off  on  the 
inner  side  towards  the  median  line  of  the  foot.  If  the  part  be 
very  tender,  it  may  be  covered  during  the  day  with  soap-plaster 
spread  upon  kid  or  wash-leather. 

So  soon  as  a  cyst  has  formed,  in  addition  to  the  above- 
mentioned  precautions,  means  should  be  taken  to  procure  the 
absorption  of  its  contents,  either  by  the  occasional  application 
of  strong  tincture  of  iodine,  or  the  continual  application  of  the 
compound  mercurial  cerate  upon  linen  rag,  the  margins  of  the 
swelling  being  protected  with  some  soft  plaster.  For  the  cure 
of  bunions  when  uninflamed,  and  for  such  as  have  much  fluid 
within  them,  we  have  found  an  ointment  of  biniodide  of  mer- 
cury most  u.seful ;  it  should  be  applied  occasionally,  or  at  least 
not  so  constantly  as  to  blister  the  skin.  The  strength  we  would 
recommend  for  this  purpose  is  ten  grains  of  the  salt  to  an  ounce 
of  lard. 

On  the  occurrence  of  inflammation  in  the  sac  of  a  bunion 
from  any  cause,  water-dressing,  or  a  poultice,  will  be  found  the 
most  comfortable  application.  A  careful  watch  should  be  kept 
for  any  sign  of  suppuration,  since,  should  it  occur,  an  early  and 
free  incision  is  both  requisite  for  the  relief  of  pain,  and  is  often 
followed  by  the  complete  cure  of  the  disease.  It  is  often  the 
habit  of  persons  suffering  from  severe  bunion  and  distortion  of 
the  toes,  to  wear  boots  made  to  fit  accurately  their  distorted 
feet.  Professor  Meyer  recommends  in  such  cases  the  wearing 
of  a  shoe  so  constructed  as  to  tend  to  restore  the  toes  to  their 
natural  position.  He  says,  '  the  sole  should  be  cut  exactly  as 
if  the  toe  were  in  its  proper  position ; '  questioning,  however 
— and  we  think  with  reason — how  far  such  an  expedient  would 
be  advisable  in  cases  of  very  extreme  distortion  of  the  joints,  or 
prominence  of  the  enlarged  bursse. 

The  difficulty  of  healing  the  ulcer  resulting  from  the  bursting 
of  a  bunion  is  sometimes  very  great,  especially  in  old  people, 
or  in  those  whose  circulation  is  languid  from  other  causes.  A 
stimulant  local  application,  such  as  the  resin  or  turpentine- 
■    VOL.  Y,  p  p 
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cerate,  wiU  generally  be  found  useful ;  while  the  use  of  opium 
and  stimulants  internally,  with  easily  assimilable  and  nutritious 
diet,  is  called  for.  If,  as  is ,  generally  the  case,  the  ulcer  have 
a  small  external  orifice  and  deeply  undermined  and  over-hang- 
ing edges,  they  should  either  be  destroyed  by  caustic,  or  they 
may  be  laid  open  by  a  crucial  incision,  or  be  removed  entu-ely 
by  scissors.  Under  the  most  judicious  treatment,  however, 
these  ulcers,  in  persons  of  feeble  circulatory  powers,  or  where 
the  arteries  of  the  part  are  extensively  diseased,  may  form  the 
starting-point  for  senile  gangrene. 

Warts. 

Warts  or  verrucse,  are  collections  of  overgrown  cutaneous 
papillae,  either  completely  ensheathed  by  an  excessive  formation 
of  scaly  epithelium,  or  each  papilla  of  the  growth  stands  beside 
its  fellow,  separate,  having  only  its  natural  cuticular  sheath. 

Verruca  simplex,  the  most  common  form  of  wart,  consists  of 
a  bundle  of  hypertrophied  papillre,  closely  adherent,  and  en- 
sheathed by  a  thick  covering  of  cuticle  :  from  friction  and  ex- 
posure to  the  air  its  surface  is  generally  horny  in  texture,  and 
is  rounded  off  into  a  small  button-like  protuberance.  This 
species  of  wart  is  found  solitary  or  in  large  numbers,  chiefly  in 
young  persons,  and  is  situated  most  usually  about  the  hands 
or  fingers,  occasionally  on  the  face,  and  more  rarely  on  other 
parts  of  the  body.* 

Verruca  digitata  is  a  name  applied  to  a  less  common  variety 
of  wart,  situated  almost  invariably  on  the  hairy  scalp.  On 
examination,  it  will  be  found  to  be  formed  of  a  few  cutaneous 
papillse  imperfectly  ensheathed  by  cuticle.  This  wart  is  more 
pedunculated  in  its  attachment  to  the  surface  than  the  fore- 
going variety  ;  its  papillae  are  long,  and  often  free  at  their  ex- 
tremities, giving  the  surface  of  the  growth  a  ragged  appear- 
ance. It  is  found,  as  stated  above,  generally  on  the  scalp,  and 
so  far  as  one's  own  experience  extends,  only  in  women  after  adult 
age :  such  warts,  either  from  their  number  or  from  some  un- 
fortunate peculiarity  in  the  position  of  a  single  growth,  may 
give  rise  to  great  pain  and  inconvenience  in  brushing  or  comb- 
ing the  hair. 

Suhu7igual  warts. — Warts  very  similar  in  structure  to  the 
foregoing  occasionally  form  beneath  or  at  the  side  of  the  finger! 

•  A  case  is  related  of  a  wart  of  this  kind  occurring  on  the  tongue,  Medical 
Times  and  Gazette,  1861,  p.  556. 
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or  toe  nails.  Situated  here,  they  are  generally  softer  in  texture 
and  more  rapid  in  growth  than  those  on  the  scalp.  They 
originate  beneath  the  nail  from  the  sensitive  skin  to  which  the 
nail  is  attached,  between  its  free  margin  and  the  real  matrix  ; 
and  in  their  further  growth  they  generally  crop  out  either  at 
the  free  extremity  or  lateral  margin  of  the  nail.  Such  are  apt 
to  be  very  painful  and  inconvenient. 

Verruca  confluens  is  a  term  introduced  by  Mr.  Erasmus 
Wilson  to  designate  a  variety  of  warts  found  on  various  parts 
of  the  body,  chiefly  over  the  neck  and  upper  part  of  the  thorax, 
or  the  backs  of  the  hands  or  arms.  The  growth  in  question 
consists  of  an  aggregation  of  closely  packed  but  distinct  papillse, 
often  smooth  on  its  surface,  and  without  any  evident  indication 
of  the  isolation  of  its  component  papillse  ;  but  on  pinching  up 
the  skin  of  the  part  its  surface  will  break  up  into  minute  fissures 
showing  its  papillary  structure,  which  bears  a  resemblance,  in 
M.  Bayer's  opinion,  to  coarse  plush. 

These  growths  are  of  uncertain  size  and  shape ;  they  may 
occur  in  patches  or  irregular  bands.  Either  spontaneously,  or 
more  generally  under  some  local  irritation,  they  may  extend 
pretty  rapidly  over  the  surrounding  skin ;  their  advance  in  any 
direction  being  usually  preceded,  by  the  enlargement,  here  and 
there,  of  outlying  and  isolated,  cutaneous  papillse. 

Differing  in  some  respects  from  ordinary  warts  are  those  of 
venereal  origin.  Such  are  more  vascular  in  their  structure,  are 
often  of  fleshy  consistence,  and  pedunculated  in  their  attach- 
ment to  the  surface.  If  those  that  have  existed  some  time  be 
examined  microscopically,,  their  bases  will  be  found  to  include 
portions  of  the  structure  of  the  deeper  layers  of  the  skin ; 
namely,  a  dense  network  of  areolar  tissue  and  more  thinly 
scattered  elastic  fibres  :  in  this  particular  they  resemble  old 
condylomata,  and  in  this  they  differ  from  common  warts,  which 
consist  only  of  pa-pillse  and  their  epithelial  covering.  Venereal 
warts  often  have  comparatively  large  blood-vessels  entering 
their  under  surface.  Such  warts,  from  the  warmth  and  mois- 
ture of  their  position,  situated  (as  they  usually  are)  beneath  the 
foreskin  or  between  the  labia,  grow  more  rapidly,  and  attain  a 
larger  size  than  other  varieties,  propagating  themselves  abun- 
dantly by  contact  with  neighbouring  parts.* 

*  We  have  seen  in  a  child  warts  precisely  similar  in  appearance  to  the  venereal, 
growing  from  the  commissure  of  the  lips,  and  lying  within  them  when  the 
mouth  was  closed. 
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Causes. — Though  occasionally  congenital  in  their  origin,  warts 
are  notoriously  capricious  in  their  appearance,  period  of  dura- 
tion, and  disappearance.  Some  individuals  exhibit  an  here- 
ditary tendency  to  their  formation,  and  not  a  few  are  affected 
with  warts  corresponding  in  position  exactly  to  those  existing 
in  one  of  their  parents. 

Mr.  Sedgwick  gives  an  accoimt  of  a  family  under  liis  observation,  where 
warts  on  the  hands  have  been  hereditarily  limited  to  the  female  line  for  two 
generations.  The  mother  herself  was  much  troubled  with  numerous  warts  on 
her  hands,  which  appeared  in  infancy,  continued  through  childhood,  and  dis- 
appeared soon  after  puberty.  She  had  five  children  :  a  boy  aged  eleven,  a  girl 
aged  nine,  a  girl  aged  seven,  a  boy  aged  five,  and  a  girl  aged  two  and  a  half: 
the  two  boys  never  had  a  wart ;  the  three  girls  are  all  troubled  with  them — 
the  eldest  has  thirty  warts,  the  next  daughter  has  twenty-four  on  the  hands. 
In  both,  the  warts  appeared  in  infancy,  and  have  increased  in  number  since. 
The  youngest  child  has  two  warts  at  present.* 

The  period  of  life  between  infancy  and  puberty  seems  par- 
ticularly that  in  which  warts  grow  most  luxuriantly.  Verrucse 
may  suddenly  appear  either  singly  or  in  large  numbers  ;  such 
eruptions  generally  attacking  the  hands  and  wrists  ;  they  may 
remain  a  longer  or  shorter  time,  and  as  rapidly  and  unaccount- 
ably clear  off. 

Adults  but  rarely  suffer  in  this  way,  though  we  recently  observed  a  very 
copious  eruption  of  warts  over  one  side  of  the  neck  and  upper  part  of  the  chest 
in  a  lady  about  forty  years  of  age.  They  were  very  numerous,  and  a  few 
weeks  had  elapsed  since  she  noticed  their  commencement ;  they  varied  gi-eatly 
in  size,  some  being  but  just  visible,  while  others  were  as  large  as  swan-shot. 
More  recently  a  professional  friend  showed  me  a  large  crop  of  common  warts 
of  various  sizes,  which  had  appeared  without  apparent  cause  upon  his  own 
hands,  none  of  them  having  existed  more  than  four  or  five  weeks. 

The  irritation  produced  by  certain  discharges,  especially  by 
such  as  are  of  venereal  origin,  is  a  well-known  and  generally 
acknowledged  cause  of  one  form  of  wart  ;  and  no  less  certain  is 
the  occasional  effect  of  soot  in  the  production  of  the  malignant 
wart  of  chimney-sweepers. 

From  the  frequent  occurrence  of  distinct  warts,  or  warty 
thickenings,  upon  the  hands  of  persons  occupied  in  post-mortem 
investigations,  or  in  the  study  of  practical  anatomy,  it  is  more 
than  probable  that  the  poison  of  decomj)Osing  animal  matter, 
tinder  certain  conditions,  is  capable  of  exciting  the  formation  of 
these  growths.    At  all  events,  one's  personal  experience,  and 
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that  of  many  of  our  pathologists  and  demonstrators  of  anatomy 
lends  support  to  this  opinion. 

Some  warts  are  undoubtedly  contagious,  and  especially  those 
of  venereal  origin,  and  such  as  occur  from  other  causes  about 
the  genital  organs  ;  next  to  these  in  their  aptitude  to  spread  by 
contact  are  such  as  occur  in  crops  about  the  hands. 

It  is  a  popular  belief  that  the  blood  from  a  wart  is  capable  of  reproducing 
others  when  applied  to  the  external  surface  of  the  body ;  and  a  case  has  re- 
cently appeared  in  the  French  journals  tending  to  confirm  the  popular  prejudice. 
M.  Cruveilhier  states  that  M.  Banuel  showed  him  a  band  of  warts  upon  the 
back  of  the  hand,  assuring  him  that  they  had  sprung  up  in  the  line  of  the  stream 
of  blood  flowing  from  one  of  these  growths  dm-ing  its  removal.*  But  M. 
Eayer  states  that '  he  has  repeatedly  tried  to  inoculate  warts  in  this  manner  ; 
but  the  operation  has  never  succeeded.' f  Unintentionally  one  has  several 
times  performed  the  same  experiment,  and  always  with  a  negative  result.  |  As 
one  would  suppose,  such  warts  as  furnish  a  secretion  from  their  surface,  manifest 
most  decidedly  their  contagious  character ;  but  that  this  peculiarity  is  not 
confined  to  such,  I  may  refer  to  a  case  related  to  me  by  Mr.  Paget,  where  an 
individual  with  a  small  and  completely  dry  wart  on  the  foreskin,  which  had 
existed  for  some  j-ears,  and  who  had  suffered  from  no  venereal  aflTection  within 
many  years,  married,  and  communicated  to  his  wife  a  most  abundant  crop  of 
warts,  which  aff"ected  the  labia  and  parts  about.  She  in  the  mean  time 
suffered  from  no  discharge,  either  leucorrhoeal  or  gonorrhoeal.  The  original 
wart  in  the  husband  underwent  no  change  either  in  size  or  appearance,  nor  did 
it  furnish  any  palpable  secretion. 

Progress. — The  capricious  and  sudden  disappearance  of  warts 
has  given  rise  to  a  belief  in  the  efficacy  of  charms  for  their 
removal.  But  it  is  rare  for  any  but  the  common  wart  that 
affects  the  hands  of  young  people  to  disappear  in  this  way  ;  and 
this  may  account  for  the  fact  that  wart-charms  have  but  little 
reputation  for  the  cure  of  these  growths  when  of  venereal 
origin. 

The  common  wart  of  the  external  integument  may  remain 
for  many  years,  or  a  lifetime,  without  materially  increasing  in 
size ;  its  growth,  however,  may  be  stimulated  by  some  perma- 
nent source  of  local  irritation ;  indeed,  warts  that  in  their  com- 
mencement differ  in  no  recognisable  feature  from  the  verruca 
simplex,  may  in  their  subsequent  progress  assume  a  character 
in  no  way  distingiiishable  from  epithelial  carcinoma ;  such  are 

*  Anatomic  path,  qenerale.,  torn.  iii.  p.  926. 
t  Eayer,  On  Diseases  of  the  Skin,  p.  982. 

J  I  am  acquainted  with  a  gentleman  who  intentionally  performed  the  same 
experiment,  and  with  apparent  success ;  a  wart  forming  on  the  back  of  the  hand 
where  the  blood  was  applied. 
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usually  situated  on  the  face.  For  an  interesting-  and  detailed 
account  of  the  structural  changes  occurring  in  their  degenera- 
tions, the  reader  is  referred  to  a  paper  by  Dr.  Collis  in  the 
Dublin  Quarterly  Journal  for  May  1860, 

The  production  of  horns  by  the  excessive  growth  of  warts, 
with  the  dessication  of  their  external  layers  of  cuticle,  will  be 
considered  under  the  head  of  '  Horns.' 

Treatment. — Warts  that  are  dry  in  their  texture  and  but 
scantily  supplied  with  blood,  such  as  the  verruca  simplex  and 
the  scalp-wart,  may  generally  be  easily  removed  by  some 
chemical  solvent ;  perhaps  one  of  the  most  efficacious  and 
manageable  of  these  is  the  glacial  acetic  acid ;  it  also  has  the 
advantage  of  being  painless  in  its  action.  It  may  be  applied 
with  a  camel-hair  brush  to  the  wart  until  its  texture  is  pretty 
thoroughly  sodden  with  the  acid,  care  being  taken  to  prevent 
the  blistering  of  the  skin  in  the  neighbourhood  ;  the  application 
may  have  to  be  repeated  once  or  twice.  Nitrate  of  silver  in 
substance  is  a  popular  but  unsightly  remedy.  Tincture  of  the 
perchloride  of  iron  is  generally  effectual,  but  is  better  suited  for 
the  cure  of  warts  that  are  moist  and  secreting.  The  applica- 
tion of  a  drop  of  the  strong  nitric  acid,  or  acid  nitrate  of 
mercury,  is  exceedingly  efficacious,  and  causes  less  pain  than  is 
generally  supposed. 

Vascular  pedunculated  warts  of  venereal  origin  may  be  re- 
moved at  once  by  the  knife  or  curved  scissors  ;  or  if  too  vascular 
or  bulky  for  this  remedy,  the  application  of  some  dry- 
ing powder,  such  as  the  oxide  of  zinc,  or  equal  parts  of  this 
and  the  diacetate  of  copper,  or  a  mixture  of  equal  parts  of 
powdered  savine  and  diacetate  of  copper :  any  of  these  con- 
stantly applied  will  either  remove  the  growths  entirely,  or  bring 
them  into  such  a  condition  that  they  may  be  safely  removed  by 
the  knife.  Some  discretion  must  be  exercised  in  applying  the 
knife  to  large  crops  of  warts  of  long  standing  or  considerable 
size,  situated  upon  either  the  glans  penis  or  internal  labia,  as 
troublesome  or  even  dangerous  hsemorrhage  may  occur  ;  of  this, 
examples  not  infrequently  occur  in  the  venereal  wards  of  our 
hospitals.  In  my  own  experience  I  have  been  compelled  on 
one  occasion  to  apply  the  actual  cautery  to  the  glans  penis  to 
arrest  the  haemorrhage  caused  by  the  removal  of  a  mass  of 
verrucous  growths ;  the  bleeding  in  this  case  was  most  for- 
midable in  quantity,  and  quite  uncontrollable  by  other  means 
used  for  its  suppression.    In  many  eases  of  very  bulky  pedun- 
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ciliated  and  vascular  warty  masses,  sucli  as  affect  the  external 
genitals  of  women,  and  more  rarely  those  of  men,  the  ecrasenr 
of  Chassaignac  will  be  found  a  convenient  and  safe  instrument 
for  removing  the  disease.  The  warty  thickenings  that  occur 
on  the  hands  from  the  contact  of  post-mortem  fluids  may  be 
treated  by  the  free  application  of  the  acid  nitrate  of  mercury,  or 
they  will  slowly  disappear  if  protected  from  friction.  An 
ingenious  method  has  been  devised  by  the  late  Mr.  Nesbitt,  of 
Wolverhampton,  for  the  removal  of  pedunculated  warts  by  the 
application  of  an  elastic  ligature.  A  thin  india-rubber  thread, 
such  as  may  be  drawn  out  from  an  old  brace,  or  a  small  elastic 
ring,  is  applied  to  the  base  of  the  growth,  so  as  to  constrict  it 
pretty  tightly,  though  not  painfully.  In  a  few  days  the  wart 
will  generally  dry  up  and  fall  off. 

For  the  cure  of  congenital  warty  growths  which  affect  large 
portions  of  the  skin,  and  for  those  described  under  the  term 
'  verruca  confluens,'  the  free  application  of  the  strong  nitric  acid 
is  necessary ;  or  the  growth,  if  small,  may  be  excised  with  the 
portion  of  skin  upon  which  it  is  based.  Occasionally  it  is 
advisable,  in  order  to  avoid  loss  of  the  integument,  to  shave  off 
the  papillse  composing  the  wart  with  a  sharp  knife,  and  to  brush 
the  surface  over  lightly  with  nitric  acid. 

The  most  effectual  and  speedy  cure  of  warts  is  by  excision  of 
the  growth  itself,  together  with  the  integument  upon  which  it 
grows ;  and  this  is  the  safest  manner  of  treatment  for  rapidly 
growing  or  degenerating  growths,  or  any  which  excite  a  sus- 
picion of  a  malignant  character. 

From  the  situation  of  subungual  warts  upon  the  fingers  or 
toes  it  is  difficult  to  apply  caustics,  or  to  remove  the  disease  by 
excision ;  where  this  is  the  case,  the  papillae  composing  the 

growth  may  be  pulled  out  separately  by  means  of  the  forceps  

a  proceeding  easy  of  execution,  and  causing  but  little  pain. 

Ho  ENS. 

Differing  but  little  in  their  elementary  composition  from 
warts,  horns,  by  their  different  structural  arrangement,  and  by 
the  greater  exuberance  of  their  growth,  present  but  little  ex- 
ternal resemblance  to  these  growths.  True  horns  consist  of 
scaly  epithelium,  more  or  less  condensed  and  dessicated,  for 
the  most  part  containing  within  them  a  fibrous-looking  papillary 
core  derived  from  the  true  skin,  and  consisting- of  extremely 
hypertrophied  papillse,  each  thickly  ensheathed  and  separated 
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from  its  feUow  by  a  condensed  cuticular  covering.  These  are 
supplied  freely  at  their  base  with  blood-vessels,  which  penetrate 
some  distance  up  the  centre  of  each.  They  form  the  matrix 
from  which  layers  of  cuticle  are  continually  being  formed  and 
pushed  onwards.*  Such  horns  may  be  called  '  papillary.'  They 
are  marked  externally  by  longitudinal  lines,  are  rough  and 
fibrous-looking,  and  generally  taper  towards  their  ends,  their 
free  extremity  being  often  finely  pointed.  As  might  be  sup- 
posed from  the  large  growing  surface  presented  by  the  papillary 
core,  these  horns  are  often  very  rapid  in  their  growth,  and 
attain  to  a  larger  size  than  any  other  variety.  They  grow 
generally  from  the  free  surface  of  the  skin,  being  immediately 
connected  with  it. 

Another  type  upon  which  horns  are  formed  is  where  they 
grow  from  a  vascular  matrix,  flat,  or  very  slightly  projecting 
beyond  the  level  of  the  skin,  and  sending  no  prolongations  into 
the  interior  of  the  horn  itself,  which  in  this  case  is  formed 
entirely  of  epidermis  in  various  stages  of  condensation.  These 
horns  are  generally  marked  by  annular  constrictions  at  pretty 
regular  intervals ;  they  have  a  tendency  to  curve  or  become 
spiral,  and  bear,  for  the  most  part,  a  greater  resemblance  to  the 
horns  of  the  smaller  ruminants  than  the  papillary  variety. 

These  horns,  moreover,  from  the  more  horizontal  lamination 
of  their  component  parts,  more  readily  break  off  and  more  easily 
crack  transversely  ;  while  the  papillary  horns,  from  their  fibrous 
arrangement,  split  longitudinally  at  their  extremities,  but 
break  off  with  difficulty.  Perhaps  the  best  examples  of  the 
former  description  of  horn  are  met  with  growing  from  the 
matrix  of  the  toe-nails,  or  from  the  interior  of  sebaceous  cysts, 
where,  indeed,  they  attain  their  largest  dimensions.! 

There  is  in  the  Museum  of  the  Royal  College  of  Surgeons  an 
anomalous  specimen  of  a  horn  formed  of  compact  bone,  en- 
sheathed  by  a  covering  of  horny  matter ;  the  bone  within  the 
horn  apparently  has  no  continuity  of  tissue  with  the  skull.  The 
parentage  of  this  growth  seems  to  be  uncertain,  since  it  is 
described  in  the  catalogue  as  '  supposed  to  be  an  excrescence 
from  a  human  scalp.'  •  Bony  projections  from  the  exterior  of 

'  For  a  good  description  of  tlie  minute  structure  of  these  horns,  see  a  paper 
on  human  horns  by  Mr.  A.  M.  Edwards,  Udin.  Med.  Jommal,  November  1859. 

t  For  an  excellent  description  of  the  structure  and  manner  of  growth  of 
this  variety  of  horn,  the  reader  is  referred  to  Mr.  Erasmus  Wilson's  work  on 
Diseases  of  the  &'kin,  p.  621. 
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the  skull,  liaving  th.e  external  appearance  of  horns,  but  being 
connected  with  the  bones  of  the  skull,  are  not  true  horns  but 
exostoses,  and  are  generally  of  the  variety  termed  'ivory.' 

rrom  tabulated  accounts  of  cases  of  horny  growths,*  it  appears  that  out  of 
151  cases,  81  occurred  in  females,  and  70  in  the  opposite  sex.  From  the  same 
tables  one  may  gather  the  comparative  liability  of  certain  regions  of  the  body 
to  these  growths.  Thus,  of  142  cases,  63  grew  from  the  head;  32  from  some 
part  of  the  lower  limb ;  23  from  the  trunk,  on  one  or  other  of  its  aspects ;  16 
from  the  face ;  and  8  from  the  gians  penis.  In  addition  to  these,  we  may  take 
into  consideration  horns  growing  from  the  toe-nails,  which  are  by  no  means 
rare  among  those  old  women  of  the  poorer  classes  who  jealously  guard  their 
feet  from  the  contact  of  water. 

Origin  of  horns. — A  generally  acknowledged  and  common 
source  of  human  horns  is  from  the  interior  of  sebaceous  cysts, 
such  as  frequently  afPect  the  hairy  scalp.  They  may  arise  from 
the  interior  of  an  unruptured  cyst,  and  bursting  through  the 
cyst-wall  may  continue  their  growth  external  to  it;  but  far 
more  frequently  the  horn  takes  its  origin  from  the  secreting 
surface  of  a  cyst  that  has  either  burst  spontaneously  or  been 
accidentally  ruptured.  Such  may  grow  with  extreme  rapidity, 
the  exposure  to  the  external  air  having  the  double  eifect  of 
stimulating  the  increased  secretion  of  epithelial  matter,  and  of 
rapidly  drying  that  already  formed  to  a  horny  consistence. 

A  growth,  differing  in  its  structure  in  no  material  particular 
from  the  horns  of  sebaceous  origin,  is  often  found  growing  from 
the  matrix  of  one  of  the  toe-nails,  being  most  frequently  situated 
on  the  great  toe.  They  may  be  found  from  one  to  four  inches 
in  length,  tapering  at  the  point,  and  often  curved  spirally  like 
a  ram's-horn.  In  these  growths,  the  layers  of  epithelium  form- 
ing the  nail,  instead  of  lying,  as  is  natural,  parallel  to  the  long- 
axis  of  the  phalanx,  lose  their  horizontal  arrangement,  and 
becoming  more  vertical,  turn  upwards  as  they  are  pushed 
forwards  from  below  by  the  growing  matrix. f  The  exterior  of 
these  horns  is  dense  and  partially  translucent,  having  the 
appearance  and  consistence  of  horn ;  the  interior  is  composed 
of  epithelium,  less  condensed,  and  easily  separable  into  layers. 
Cruveilhier  considers  that  the  pressure  of  the  bed-clothes  in  old 
and  bed-ridden  people  gives  rise  to  these  growths  by  irritating 

*  Erasmus  Wilson's  Diseases  of  th6  Skin,  p.  624 ;  where  also  is  a  reference  to 
a  paper  by  M.  Lozes  in  Mem.  de  TAcademie  royale  de  Medecine,  June  1830. 

t  A  good  example  of  such  a  growth  is  seen  in  St.  Bartholomew's  Hospital 
Museum,  series  xxvii.  species  24. 
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the  matrix  of  the  nail.  The  best  specimens  that  I  have  seen  of 
this  form  of  horn  have  been  among  old  women  who  have 
presented  themselves  as  out-patients,  in  whom,  therefore,  this 
cause  could  not  have  been  in  operation.  Moreover,  it  may  be 
generally  observed  that  these  horns  turn  outwards,  lying  over 
the  tops  of  the  other  toes,  their  direction  being  influenced  by 
the  shape  and  dimensions  of  the  shoe. 

The  papillary  horns,  as  they  are  called,  in  their  commence- 
ment differ  but  little  from  some  of  the  dry  kinds  of  wart; 
indeed,  it  is  more  than  likely  that  many  of  these  growths  are 
of  warty  origin.  Mr.  Erasmus  Wilson  denies  the  possibility  of 
this  mode  of  origin,  in  opposition  to  Cruveilhier. 

In  the  College  of  Surgeons  Museum  is  a  specimen  '  of  a  homy  gi-owth  from 
a  wart  on  the  hand.'  It  is  about  three  inches  or  more  in  length,  about  an  inch 
in  diameter  at  its  base,  and  has  a  longitudinally  fibrous  structure  ;  it  is  an  un- 
doubted horn.  I  myself  removed  a  small  horn,  about  half  an  inch  in  length, 
attached  to  the  integument  of  the  neck,  from  a  woman  in  whom  I  had  the- 
opportunity  of  watching  its  origin  in  the  form  of  a  small  wart. 

Horns  are  occasionally  found  in  connection  with  epithelial 
cancer,  and  generally  grow  from  the  thickened  and  tuberculated 
skin  at  the  margin  of  the  cancerous  ulcer.  Cruveilhier  cites  a 
case  of  this  kind  connected  with  the  lower  lip.  A  patient 
presented  himself  at  St.  Bartholomew's  Hospital  with  a  recur- 
rent epithelial  cancer  of  the  heel,  connected  with  which  was  a 
horny  growth  in  the  form  of  a  large  flat  boss,  which  on  removal 
proved  to  be  true  horn.*  Analogous  to  horny  formations  of 
this  kind  are  such  as  are  occasionally  met  with  in  the  keloid 
disease  of  cicatrices,  and  in  chimney-sweeps,  connected  with 
cancerous  warts. 

Treatment.— The  only  efficient  treatment  for  these  growths 
is  by  complete  removal,  together  with  the  portion  of  the  skin 
upon  which  they  are  based;  or  if  springing fi'om  the  interior  of 
a  sebaceous  cyst,  the  whole  of  the  cyst  should  be  dissected  out. 
Such  as  grow  from  the  matrix  of  the  toe-nails  are  best  removed 
by  a  fine  saw,  if  too  dense  for  the  knife ;  the  nail  being  subse- 
quently pared  away  to  its  proper  shape  and  dimensions.  Any 
subsequent  tendency  to  exuberant  growth  from  the  same  part 
can  be  checked  by  the  application  of  the  glacial  acetic  acid, 
which  possesses  the  property  of  dissolving  epithelial  structures. 

•  A  case  is  related  by  Mr.  Hutchinson  in  the  Pathological  Transactions  for 
1857,  of  a  horn  growing  from  the  angle  of  the  mouth;  the  base  of  this  eventually 
became  the  seat  of  a  piipillary  epithelial  cancer. 


BOILS. 


443 


Boils. 

Furunculus,  or  boil,  is  a  circumscribed  inflammation  of  the 
skin  and  subcutaneous  areolar  tissue,  attended  by  a  local  efiusion 
of  lymph,  and  followed  by  the  death  of  the  central  portion  of 
the  involved  tissue ;  and  this,  the  core,  is  subsequently  expelled 
through  an  opening  in  the  cutis,  together  with  the  degenerated 
products  of  the  inflammatory  process. 

Among  minor  difl'erences,  which  are  chiefly  those  of  degree, 
one  may  distinguish  pretty  clearly  between  such  boils  as  are 
lumpy,  definite  in  extent,  and  prominent  on  the  surface,  and 
such  as  are  flat  and  less  defined  in  their  outline. 

(a)  The  ordinary  boil.—The  former  of  these  varieties  gene- 
rally commences  as  a  lump  beneath  the  skin ;  at  first  perhaps 
but  little  sensitive  ;  this  as  it  increases  in  size  seems  to  irritate 
the  surrounding  tissues,  producing  ,pain  and  heat  about  the 
parts ;  at  the  same  time,  the  external  swelling  becomes  more 
pointedly  conical,  and  acquires  a  bright-red  blush  on  the  sur- 
face. The  pain  is  now  more  considerable,  and  is  of  a  piercing, 
throbbing  character,  occasionally  varied  by  a  distressing  sensa- 
tion of  tension  and  weight  at  the  part  affected,  the  surface  of 
which  is  now  exquisitely  sensitive  to  the  slightest  external 
irritation.  It  is  probable,  as  has  been  suggested,  that  the 
sloughing  process  is  during  this  time  extending  through  the 
dense  structure  of  the  true  skin  ;  since  'before  long  a  purulent 
spot  appears  at  the  apex  of  the  swelling,  and  coincidently  the 
local  suffering  is  considerably  diminished.  This  pustule,  or 
vesicle,  after  a  slight  increase  in  size,  bursts,  and  gives  exit  to 
a  little  sanious  pus,  and  discloses  a  narrow  opening  leading 
straight  through  the  cutis,  to  a  greenish-yeUow  slough  beneath. 
After  a  variable  interval,  the  slough  becomes  loosened,  and 
presents  itself  at  the  cutaneous  orifice,  which  appears  far  too 
small  for  its  convenient  exit ;  through  this,  however,  it  makes 
its  way — a  small  shreddy  wad  of  dead  tissue,  soaked  in  inflam- 
matory products.  The  subsequent  progress  towards  recovery 
is  rapid ;  the  flask-shaped  bed  of  the  boil  for  a  day  or  two 
discharges  some  sanious  shreddy  pus  ;  then  quickly  fills  up 
with  granulations,  and  cicatrisation  takes  place,  leaving  behind 
a  small,  depressed,  and  slightly-discoloured  spot. 

Boils  are  considered  by  some  to  be  confined  to  the  true  skin, 
and  not  to  affect  the  subcutaneous  tissue  ;  the  core,  or  slough. 


444 


DISEASES  OF  THE  SKIN. 


is  also  said  to  be  almost  entirely  composed  of  inflammatory 
products.*  In  this  opinion  we  cannot  coincide.  The  slough, 
or  core,  if  examined  microscopically,  will  be  found  to  consist  of 
the  elastic  and  fibrous  elements  of  the  deeper  layers  of  the 
true  skin,  matted  together  by  lymph  in  various  stages  of  disin- 
tegration. 

{b)  The  flat,  more  diffuse,  or,  as  it  is  termed,  the  'blind  '  boil, 
generally  commences  in  a  small  inflamed  pimple,  surrotmded 
by  a  red  and  exquisitely  tender  areola,  ill  defined  in  its 
margins.  The  pain  of  such  a  boil  is  from  the  first  of  a  throb- 
bing nature,  keeping  time  with  the  pulsation  of  the  heart,  and 
is  greatly  increased  in  severity  by  any  excitement  of  the  circu- 
lation, such,  for  instance,  as  follows  the  administration  of  any 
diffusible  stimulant. 

The  pimple  in  the  centre  of  this  form  of  boil  either  very 
slowly  pustulates,  or,  more  generally,  forms  a  vesicle  contain- 
ing blood-stained  serum ;  and  on  the  giving  way  of  the  cuticle, 
this  is  discharged  with  a  little  shreddy  sanious  pus,  and  with 
far  less  solid  slough  than  separates  from  a  common  boil.  The 
blind  boil  also,  so  far  as  our  own  observation  extends,  seems  to 
belong  to  a  more  atonic  and  debilitated  state  of  system  than 
the  ordinary  lumpy  boil.  Occasionally  boils  spontaneously 
disappear  without  proceeding  to  suppuration ;  such  are  gener- 
ally slow  in  their  formation,  and  cause  but  little  pain. 

For  the  most  part,  the  progress  of  a  boil  is  not  attended  by 
any  constitutional  fever,  nor  is  their  eruption  preceded  by  any 
distinctive  premonitory  symptom ;  yet  not  infrequently  indi- 
viduals who  have  had  much  experience  of  boils  in  their  own 
persons  can  anticipate  the  appearance  of  each  fresh  visitor  by 
the  occurrence  of  a  certain  feeling  of  general  discomfort  and 
chilliness,  while  in  others  the  eruption  is  preceded  by  a 
transient  irritability  and  querulOTsness  of  temper. 

Boils  may  be  stated  to  be  in  almost  every  cskse  local  manifes- 
tations of  certain  constitutional  conditions.  It  is  usual  in 
treating  of  analogous  affections,  first  to  treat  of  the  general 
causes  and  symptoms  which  produce  and  precede  the  local 
malady.  But  since  no  distinctive  group  of  general  symptoms 
can  be  pointed  out  as  indicative  of  an  approaching  eruption  of 
boils,  we  have  ventured  to  reverse  the  order  commonly  observed 


•  A  clinical  lecture  by  Mr.  Syme,  Lancet,  March  8, 1856,  p.  269.  Eokitansky 
makes  the  same  statement,  Path.  Anatomy,  vol.  iii.  p.  85. 
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in  the  systematic  description  of  disease,  and  shall  proceed  from 
the  description  of  the  characteristic  and  constant  symptoms  of 
the  local  malady  to  the  consideration  of  the  less  definitely 
marked  conditions  of  the  constitution  at  large,  which  precede 
and  apparently  occasion  the  eruption.  We  adopt  this  course, 
hoping  thereby  to  eliminate  some  rational  indications  of  treat- 
ment, not  so  much  for  the  boil  itself,  as  for  the  conditions  of 
the  system  that  determine  its  appearance. 

Among  the  causes  of  boils,  it  is  generally  recognised  that 
certain  atmospheric  conditions  largely  influence  the  predispo- 
sition of  the  population  at  large  to  this  disorder.  Thus,  as  a 
matter  of  certainty,  we  know  them  to  be  more  prevalent  during 
the  spring  and  early  summer  than  in  the  autumn  and  winter. 
Again,  during  certain  years  boils  have  prevailed  in  this  country 
epidemically ;  they  did  so  in  the  years  1851,  1857,  and  1858, 
when  their  appearance  could  not  be  connected  with  any  un- 
usual atmospheric  condition  of  which  we  have  any  cognisance. 
There  are,  however,  certain  conditions  of  the  system  which 
exercise  a  definite  influence  in  the  production  of  boils ;  such  a 
condition  is  induced  in  the  majority  of  patients  under  the 
hydropathic  treatment,  as  it  is  called.  Here  an  alteration  in 
the  patient's  diet  (for  the  most  part  in  the  direction  of  greater 
simplicity),  the  diminution  or  deprivation  of  stimulants,  copious 
draughts  of  water,  a  greatly  increased  secretion  from  the  skin 
and  kidneys,  will  sooner  or  later  almost  unfailingly  produce  a 
general  eruption  of  boils. 

Again,  a  constitutional  condition  highly  predisposing  to  boils 
is  induced  in  those  who  subject  themselves  to  the  training 
process  which  prize-fighters  and  athletes  undergo,  and  which 
is  necessary  for  those  who  row  in  races.  The  general  ex- 
perience of  persons  in  the  better  classes  of  society  seems  to  be, 
that  the  more  out  of  condition  they  are  when  the  training 
process  is  commenced,  and  the  harder  they  train  (as  the  ex- 
pression is),  the  more  liable  are  they  to  boils ;  i.e.  the  more 
sudden  and  the  greater  the  change  in  their  diet  and  general 
regimen,  the  more  liable  are  they  to  boils. 

Here,  again,  the  condition  of  the  blood  predisposing  to  boils 
is  induced  by  an  alteration  of  the  diet  both  in  quantity  and 
quality,  by  the  unusual  muscular  exercise  producing  an  in- 
crease in  the  urinary  and  cutaneous  secretions,  and  a  rapid 
metamorphosis  of  tissue. 

The  long-continued  slow  absorption  of  certain  animal  poisons 
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by  inhalation  will  in  very  many  people,  not  tliorougly  acclima- 
tised to  the  atmosphere  of  dissecting-rooms  and  pathological 
theatres,  produce  what  we  term  the  furuncular  diathesis.  For 
confirmation  of  the  above  statement  we  would  refer,  without 
fear  of  contradiction,  to  those  whose  duties  compel  them  to  a 
daily  and  prolonged  attendance  in  the  a,tmosphere  of  a  dis- 
secting-room ;  and  to  such  as  doubt  the  relation  of  cause  and 
efiPect  in  this  case,  we  would  say,  under  a  strong  and  painful 
personal  conviction  of  the  truth  of  the  above  statement, '  experto 
crede.' 

The  contact  of  certain  cadaveric  emanations  and  animal 
secretions  is,  so  far  as  we  are  aware,  the  only  local  cause  which 
is  of  itself  sufficient  to  cause  boils ;  such  boils,  or  at  least  the 
first  of  the  crop,  being  situated  on  the  part  to  which  the  poison 
has  been  applied.  It  is  not  uncommon  in  making  a  post- 
mortem examination  where  the  wrists  and  hands  come  freely 
in  contact  with  the  fluids  of  the  corpse  to  feel  a  peculiarly 
stinging  sensation  on  the  surface ;  and  in  a  period  varying 
from  a  few  hours  to  a  few  days  afterwards,  one  or  more  boils 
may  in  such  a  case  (or  where  no  such  sensation  has  been  experi- 
enced) appear  on  the  surface  of  the  hand  or  forearm.  These 
boils  generally  commence  in  one  of  the  hair-foUicles  on  the 
hand  or  forearm,  these  being  the  spots  where  the  poison  finds 
most  ready  access  to  the  surface  of  the  cutis. 

A  statement  has  been  made  by  Mr.  Gamgee  concerning  the 
influence  of  certain  animal  poisons  taken  in  the  shape  of  food 
in  the  production  of  boils.*  He  states  'that  the  flesh  of 
animals  affected  with  pleuro-pneumonia,  when  eaten  by  man, 
causes  boils  and  carbuncles  to  an  incredible  extent.  My  ob- 
servations,' says  Mr.  Gamgee,  '  were  made  in  three  establish- 
ments ;  one  where  1,500  persons  were  known  to  be  sujiplied 
with  diseased  meat;  another  where  several  hundred  soldiers 
were  in  the  same  position ;  and  a  third  where  seventy  persons 
fed  too  often  on  the  flesh  of  diseased  animals.'  It  would  be  in- 
teresting to  know  the  exact  data  upon  which  Mr.  Gamgee 
founds  this  statement. 

It  is  a  matter  of  experience  familiar  to  many,  that  mere 
changes  of  diet,  and  especially  the  more  liberal  supply  of 
animal  food  to  those  accustomed  hitherto  to  a  scanty  supply, 


*  '  The  diseases  of  Animals  in  relation  to  public  health/  Edinburgh  Vete- 
rinary Review,  1863,  p.  258. 
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will  not  infrequently  bring  about  an  eruption  of  boils.  We 
see  this  exemplified  in  the  case  of  young  persons  leaving  their 
homes  in  the  country  and  coming  to  the  metropolis  or  else- 
where as  domestic  servants ;  such  persons,  '  servants  in  their 
first  place,'  as  they  are  conventionally  termed,  are  peculiarly 
liable  to  boils  until  they  become  used  to  the  more  liberal  scale 
of  diet. 

There  is  a  curious  but  unexplained  relation  existing  between 
the  diabetic  diathesis,  and  that  which  precedes  or  accompanies 
the  eruption  of  boils  :  on  the  one  hand,  these  latter  are  noto- 
riously frequent  in  persons  suffering  from  diabetes  ;  and  on 
the  other  Prout,  Wagner,  and  others  have  related  cases  of 
transient  diabetes  occurring  during  the  outbreak  of  boils.* 
We  have  examined  the  urine  in  several  cases,  but  have  failed 
to  confirm  these  observations.  In  addition  to  the  probable 
causes  of  boils  enumerated  above,  there  are  many  and  various 
cu'cumstances  producing  a  condition  of  general  constitutional 
debility,  during  which,  the  patient  may  be  attacked  by  boils  ; 
such  as  prolonged  lactation,  measles,  scarlatina,  and  the  con- 
tinued fevers.  But  the  conditions  to  which  we  have  alluded 
more  at  length,  furnish  examples  where  the  cause  and  effect 
bear  more  evident  and  constant  relation  to  one  another. 

Prom  the  above  considerations  it  would  seem  that  the  appear- 
ance of  boils  cannot  always  be  connected  with  that  condition  of 
the  system  which  passes  under  the  sufficiently  indefinite  term 
'  debility ; '  nor  can  these  eruptions  be  usually  ascribed  to  mere 
alterations  of  quantity  in  the  blood — to  conditions  of  anaemia 
and  plethora ;  but  it  seems  probable  they  are  more  often  due  to 
some  change  in  the  quality  of  the  circulating  fluid. 

In  the  instances  cited,  we  have  either  the  definite  introduction 
of  some  poison  into  the  system,  through  the  lungs  in  those 
employed  in  dissecting-rooms,  through  the  alimentary  canal 
in  those  consuming  diseased  meat;  or  its  application  to  the 
external  surface  of  the  body,  as  in  the  case  of  the  boils  of 
pathologists.  Or  we  may  suspect  the  presence  of  some  abnor- 
mal constituent  of  the  blood,  as  in  the  boils  accompanying 
diabetes  and  pysemia.  In  other  cases  we  have  cited,  there  is 
such  a  change  of  diet  and  general  regimen  as  to  favour  the 
supposition  that  the  quality  of  the  blood  has  been  altered  by 


*  M.  Vulpian  has  recorded  a  case  of  temporary  diabetes  during  the  progress 
of  a  carbuncle.    Gazette  heidomadaire,  1860,  No.  49, 
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a  change  in  the  proportionate  quantities  of  its  normal  con- 
stituents. 

In  persons  predisposed  to  the  formation  of  boils  from  con- 
stitutional causes,  the  exact  seat  of  the  malady  is  in  many 
cases  determined  by  some  local  irritation  producing  transient 
congestion  of  some  spot  on  the  external  surface.  Thus  those 
who,  by  training  for  rowing,  have  acquired  a  predisposition  to 
the  disease,  will  generally  suffer  on  the  parts  most  exposed  to 
local  irritation — this  part,  from  the  nature  of  the  exercise, 
being  generally  the  buttock.*  In  others,  the  friction  of  the 
braces  as  they  pass  over  the  shoulders  wiU  localise  a  boil. 
Again,  the  forehead,  just  where  fretted  by  the  rim  of  the  hat, 
is  a  favourite  spot  for  their  occurrence ;  and  the  nape  of  the 
neck,  where  chafed  by  the  shirt-collar,  is  another.  Again,  we 
have  seen  boils  on  the  back  of  the  first  knuckle  of  the  thumb 
in  those  employed  in  cutting  out  cloth,  from  the  pressure  and 
friction  of  the  scissor-handles. 

Among  other  sources  of  local  irritation,  the  application  of  a 
blister  is  occasionally  followed  by  a  crop  of  boils  on  the  part ; 
a  poultice  in  some  has  the  same  effect,  especially  if  kept  long- 
applied  ;  croton-oil  liniments  in  others  will  localise  the  disease ; 
and  the  application  of  a  piece  of  soap-plaster,  as  mentioned  by 
Sir  T.  Watson,  has  been  known  to  be  followed  by  a  succession 
of  boils. 

In  many  cases,  however,  no  local  cause  can  be  assigned,  and 
these  pests  may  invade  capriciously  almost  any  part  of  the 
body ;  in  our  own  experience  we  have  known  two  instances  of 
boil  on  the  penis — one  on  the  dorsum,  and  one  on  the  under 
surface.  Mr.  Coulson  has  met  with  one  on  the  dorsum  of 
the  foot ;  and  they  are  not  infrequent  on  the  backs  of  the 
hands  and  fingers,  while  the  palms  of  the  hands,  and  soles  of 
the  feet  happily  seem  altogether  exempt  from  the  disease,  and 
the  hairy  scalp  is  not  often  affected,  though  it  is  by  no  means 
exempt. 

The  structure  of  the  integument  of  the  part  affected  exer- 
cises a  considerable  influence  over  the  character  and  progress 
of  a  boil.  In  the  axillse,  the  perineum,  and  parts  where  the 
subcutaneous  tissvie  is  loose,  boils  are,  for  the  most  part  lumpy, 


*  In  rowing  the  palms  of  the  hands  are  more  exposed  to  irritation  than  the 
huttock;  but  they  are  parts  of  the  body  exceptionally  exempt  from  this 
disease. 
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elevated,  and  clearly  circumscribed  in  their  boundary,  and  the 
core  is  earlier  and  more  easily  discharged  than  from  those 
situated  over  the  thick  leathery  integument  of  the  nape,  and 
the  dense  skin  on  the  outsides  of  the  forearms  and  thighs.  In 
these  parts  the  swelling  is  less  prominent,  more  diffuse,  and 
the  slough  slowly  and  more  painfully  separates  from  its  sub- 
cutaneous connections. 

In  infants  and  young  children  boils  are  infrequent ;  and  if 
they  occur,  their  ordinary  progress  is  somewhat  modified, 
especially  if  the  child  be  fat;  the  death  of  the  cellular  tissue  is 
more  extensive,  and  the  loss  of  skin  by  sloughing  greater ;  the 
disease  in  its  course  and  termination  more  resembles  the  phleg- 
mon of  young  children. 

The  local  mischief  occasioned  by  boils  is,  for  the  most  part, 
transient,  though  the  cicatrix  is  often  permanent,  since  the 
skin,  at  the  central  point  of  the  swelling,  is  not  merely  per- 
forated by  the  escape  of  the  core,  but  suffers  loss  by  slough- 
ing. 

Twice  only  has  it  fallen  to  our  lot  to  witness  any  serious  or  permanent  local 
injury.  In  one  of  these  cases,  a  stricture  resulted  from  a  boil  situated  on  the 
under  surface  of  the  penis ;  in  the  other,  the  sloughing  during  the  progress  of  a 
boil  laid  open  the  sheaths  of  the  flexor  tendons  of  the  hand,  just  above  the 
annular  ligament  of  the  wrist.  This  accident  led  eventually  to  destructive 
suppuration  of  the  wrist-joint. 

The  effect  of  boils  on  the  constitution  at  large  cannot  but 
vary  with  the  state  of  the  general  health  at  the  time  of  attack. 
From  the  consideration  of  some  of  the  known  causes  of  boils, 
one  may  venture  to  conclude  that  their  action  is  in  certain 
states  of  the  blood  eliminative,  though  their  frequent  occur- 
rence, from  the  amount  of  suppuration  and  discharge  accom- 
panying them,  and  the  pain  they  occasion,  may  induce  or  in- 
crease a  condition  of  general  debility.  A  more  serious,  but 
happily  an  infrequent,  effect  of  boils  is  the  purulent  infection 
of  the  blood  and  the  production  of  pysemia. 

Of  this  the  following  will  serve  as  an  instance.*  A  gentleman  aged  forty- 
six,  who  had  suffered  many  times  before  from  boils,  was  attacked  with  one  on 
the  back  of  his  hand,  which,  contrary  to  his  usual  custom,  he  allowed  a 
surgeon  to  open  by  incision.  In  a  fevr  days  he  was  well  enough  to  go  out  of 
doors ;  but  the  day  following  he  was  attacked  by  pain  in  the  chest  and  dyspnoea  ; 
this  was  followed  a  day  or  two  later  by  intense  pain  in  the  left  hip-joint,  severe 
constitutional  fever,  pain  and  swelling  of  both  wrist-joints,  increase  of  the 


*  I  am  indebted  to  Mr.  Edward  Newton  for  the  particulars  of  this  case. 
VOL.  V.  G  Or 
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dyspnoea,  and  death  three  weeks  after  the  opening  of  the  boil.  The  post- 
mortem examination  disclosed  an  abscess  in  the  left  hip-joint,  turbid  fluid  in 
both  wrist-joints,  and  numerous  pysemic  abscesses  scattered  throughout  the 
lungs. 

Treatment. — In  considering  the  constitutional  treatment  gene- 
rally adopted  for  boils,  we  shall  for  convenience  separate  the 
rational  remedies,  as  they  may  be  called,  from  the  empirical. 

When  the  cause  of  the  attack  is  assignable  with  some  degree 
of  certainty,  there  is  a  definite  indication  of  the  line  of  treat- 
ment most  likely  to  prove  successful.  Thus,  boils  resulting 
from  the  slow  absorption  of  poisons  emanating  from  decom- 
posing bodies  in  dissecting-rooms  or  elsewhere,  are  best  treated 
by  the  early  administration  of  a  laxative,  by  procuring  a  free 
excretion  from  the  skin  by  means  of  the  Turkish  bath,  warm- 
baths,  hot-air  or  vapour  baths,  or,  better  still,  by  muscular 
exercise  in  the  open  air ;  and  by  a  liberal  and  mixed  supply  of 
nutritious  food  with  stimulants  in  moderation.*  In  such  a 
case,  if  a  tonic  seem  desirable,  quinine,  with  mineral  acid  or 
some  preparation  of  bark,  will  be  found  most  suitable. 

The  indications  for  treatment  are  also  definite  where  boils 
are  occasioned  by  a  sudden  change  either  in  the  quantity  or 
quality  of  the  food ;  and  in  such  instances  the  remedies 
naturally  suggested  by  the  circumstances  of  the  case  are  for 
the  most  part  successful.  In  such  it  may  generally  be  observed 
that  the  diet  has  consisted  chiefly  of  some  one  class  of  food,  to 
the  exclusion,  either  partial  or  complete,  of  some  other ;  or 
that  the  crop  of  boils  has  been  preceded  by  some  system  of 
diet  and  regimen  which  enforces  either  a  complete  abstinence 
from,  or  a  very  restricted  use  of,  alcoholic  stimulants.  We  are 
here  referring  particularly  to  the  scale  of  diet  adopted  by 
persons  under  training,  or  the  hydropathic  system. 

If,  in  contradistinction  to  these  systems,  we  observe  the 
effects  of  a  well-selected  and  sufficiently-varied  scale  of  diet  on 
a  number  of  individuals  of  various  ages  and  both  sexes,  the 
contrast  is  striking.  Mr.  Gover,  resident  medical  officer  at  the 
Millbank  Prison,  informs  us  that  he  imagines  there  is  scarcely 
any  establishment  of  equal  size  in  which  boils  are  so  infrequent 
as  at  that  prison.  Out  of  a  population  of  1,000,  they  scarcely 
have  a  dozen  cases  in  a  year.    '  I  presume,'  says  Mr.  Gover, 


*  During  the  progress  of  a  boil,  and  before  it  has  burst,  stimulants,  if  given 
in  large  quantities,  may  much  increase  the  pain. 
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*  that  this  is  due  to  the  compulsory  regularity  in  the  habits  of 
the  prisoners,  the  attention  paid  to  cleanliness,  and  to  the  fact 
that  the  diet,  while  not  in  excess,  contains  every  element  in 
due  proportion.' 

The  condition  of  the  urine  often  furnishes  a  satisfactory 
guide  to  the  plan  of  treatment  most  suitable  to  the  case — we 
mean  an  alkaline  reaction,  or  one  of  abnormal  acidity.  The 
saccharine  condition  of  urine,  which  has  been  found  associated 
with  boils  by  some  observers,  suggests  a  dietary  theoretically 
appropriate ;  in  practice,  however,  its  adoption  has  not  been 
followed  by  any  marked  success. 

The  effects  of  prolonged  lactation,  the  convalescence  from 
fevers  or  other  exhausting  diseases, — all  of  these  conditions 
present  sufficiently  appreciable  deviations  from  the  standard  of 
health  to  afford  a  guide  to  the  treatment  of  boils  resulting  from 
them. 

But  there  still  remains  a  large  number  of  cases  in  which 
either  no  definite  cause  can  be  assigned  for  the  attack,  or  in 
which,  though  the  cause  be  recognised,  the  rational  plan  of 
treatment  has  not  proved  successful.  To  such  cases  the  various 
empiric  remedies  are  applicable;  and  first  among  these  remedies 
we  would  rank  yeast,  both  on  account  of  our  complete  ignorance 
of  its  action  on  the  animal  economy,  and  from  the  beneficial 
and  speedy  effect  it  apparently  exercises  in  a  certain  limited 
number  of  cases.  It  may  be  taken  fasting,  a  tablespoonful  at 
a  time,  three  times  a  day ;  and  its  use  need  not  be  continued 
longer  than  a  fortnight  or  three  weeks ;  since  its  effects,  if 
beneficial,  are  soon  evident. 

Quinine,  given  in  the  manner  recommended  by  Dr.  Jackson 
of  the  United  States,*  may  be  reckoned  an  empirical  though 
successful  remedy.  Dr.  Jackson's  plan  is  the  following  :  he 
gives  from  '  twelve  to  sixteen  grains  of  the  sulphate  of  quinine, 
divided  into  three  or  four  doses,  on  the  first  day ;  and  if  the 
peculiar  effects  of  the  medicine  on  the  head  and  ears  do  not 
take  place,  he  increases  the  quantity  next  day  by  four  grains ; 
and  continues  to  increase  the  quantity  daily  by  four  grains, 
until  there  is  some  evidence  that  the  patient  has  got  as  much 
as  he  can  comfortably  bear.  On  the  day  after  some  inconve- 
nience is  occasioned  by  the  medicine,  the  daily  quantity  is 
diminished  by  four  grains.    If  this  is  borne  well,  or  whatever 


*  Letters  to  a  Young  Physician,  Boston,  1855. 
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daily  allowance  is  borne  with  ease,  is  continued  for  four  or  five 
days,  and  then  gradually  reduced  to  two  grains  in  a  day.'  Dr. 
Jackson  recommends  that  the  quinine  should  not  be  entirely 
given  up  for  three  or  four  weeks,  and  insists  on  the  necessity  of 
beginning  with  large  doses,  so  as  to  make  a  distinct  impression 
on  the  system  as  early  as  possible. 

Acids  or  alkalies  are  occasionally  administered  empirically : 
that  is,  when  there  is  no  particular  indication  of  their  being 
required ;  they  are  in  such  cases  given  in  large  doses,  and  are 
generally  combined  with  some  tonic. 

Local  treatment. — The  list  of  local  applications  for  boils, 
starting  from  the  time-honoured  prescription  of  the  prophet, 
which  is  still  popular  among  the  poor,  includes  substances 
many  in  number,  and  very  various  in  their  nature  and  consis- 
tence ;  and  first,  of  the  reputed  curative  measures — 

Boils  may  be  subjected  to  treatment  of  an  abortive  kind,  and 
occasionally  so  with  some  success.  Whatever  remedy  be 
employed  with  this  object  in  view,  the  period  when  it  is  likely 
to  prove  successful  is  only  in  the  very  early  stage  of  the  boil's 
existence,  and,  so  far  as  our  personal  experience  extends, 
chiefly  in  the  ease  of  blind  boils. 

This  variety  may  often  be  quenched  early  by  the  application 
of  nitrate  of  silver,  in  the  solid  stick,  to  the  part  of  the  swelling 
where  the  vesicle  is  about  to  form :  a  drop  or  two  of  the  strong 
liquor  ammonise  or  liquor  potassse  applied  to  the  same  part  is 
said  to  have  the  same  effect ;  and  strong  tincture  of  iodine  is 
recommended  for  the  same  purpose.  Incisions  are  highly 
extolled  for  the  abortive  treatment  of  boils  by  Dr.  Jackson, 
whose  work  we  have  quoted  above ;  he  recommends  the  boil, 
when  it  is  but  two  or  three  days  old,  and  but  a  '  pimple,'  to  be 
split  with  a  knife.  Mr.  Hunter,*  Mr.  Syme,t  and  many  others 
recommend  incisions  as  limiting  the  extent  of  the  disease^ 
diminishing  the  pain,  and  hastening  the  cure.  All  agree  in 
advising  that  the  incision,  to  be  efficacious,  should  be  complete, 
and  employed  early.  We  cannot  but  think  that  the  employ- 
jnent  of  incisions  for  boils  is  of  questionable  advantage,  as  a 
general  plan  of  treatment ;  it  is  seldom  that  the  case  is  sub- 
mitted to  medical  inspection  until  all  hope  of  an  abortive 
incision  is  at  an  end ;  and  we  question  very  much  if  the  advan- 


*  Hunter,  On  (he  Blood. 

t  A  cliuicai  lecture  -by  Mr.  Syme,  Lancet.  March  8,  185G,  p.  269. 
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tages  claimed  by  Mr.  Syme  for  his  method  of  local  treatment 
would  willingly  be  purchased  by  most  patients  at  the  cost  of 
the  short,  though  sharp,  pang  suffered  during  the  division  of 
the  boil :  there  are,  however,  exceptional  cases  of  severe  local 
pain  where  an  incision  may  be  practised  with  great  relief  to  the 
patient's  suffering.  Poultices  are  applications  which  give  some 
relief  from  the  pain,  and  quicken  the  process  of  suppuration ; 
at  the  same  time  they  tend  to  increase  the  extent  of  the  boil, 
and  favour  the  formation  of  fresh  ones  in  the  neighbourhood  ; 
if  used  at  all,  they  should  be  small.  Water-dressing  is  a  better 
application  of  the  same  kind,  as  being  more  easily  localised. 

An  application  which  has  great  repute  as  a  domestic  remedy 
for  boils  is  the  bark  of  the  slippery  elm  ;  a  piece  of  this  soaked 
in  water  forms  a  soft  mucilaginous  pulp,  which,  applied  to  the 
part,  has  much  the  same  effect  as  a  poultice.  Boils,  unless  ex- 
ceptionally painful,  or  occurring  on  very  incommodious  parts 
of  the  body — where  their  rapid  suppuration  and  speedy  reco- 
very is  all-important — are  best  simply  protected  from  external 
injury  by  some  unirritating  form  of  plaster  spread  upon  leather ; 
soap  or  lead  plaster  spread  upon  kid  or  chamois  leather  is  an 
excellent  application  until  the  boil  has  burst,  when  perhaps  the 
emplastrum  or  ceratum  resinse  are  more  suitable  from  their 
stimulant  properties. 

Cakbunclb. 

Anthrax  or  carbuncle  is  a  specific  form  of  local  inflammation 
attacking  the  subcutaneous  tissue  and  involving  the  skin ;  it 
is  attended  by  effusion  of  unorganisable  lymph,  followed  by 
sloughing  of  the  central  and  deeper  parts,  and  subsequently 
by  destruction  of  the  skin  and  the  separation  of  the  dead  tissues 
in  the  form  of  a  slough.* 

It  may  be  distinguished  from  a  boil  by  being  less  clearly 
defined  in  its  margins,  less  conical  at  the  centre,  for  its  size 
less  prominent  on  the  surface,  and  by  its  manner  of  perforating 
the  skin  by  several  apertures.    At  the  same  time  it  extends 

*  For  a  summary  of  the  various  opinions  concerning  the  pathology  of  car- 
buncle, see  a  paper  by  Mr.  Ledwich,  Dub.  Quar.  Journ.  November  1856 ;  also 
Dub.  Qua?:  Journ.  February  1804.  Mr.  Syme,  Lancet,  1856,  vol.  i.  p.  209, 
states  decidedly  that  the  disease  '  is  not  subcutaneous,  but  seated  in  the  skin 
itself.'  Having  carefully  read  his  description  of  carbuncle,  we  must  conclude 
that  it  differs  in  some  points  from  the  actual  phenomena  of  the  disease  as  it 
occurs  in  London. 
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more  deeply  than  a  boil,  the  redness  of  the  skin  is  of  a  more 
livid  hue,  the  pain  is  more  severe,  and  is  accompanied  by  more 
constitutional  disturbance.  Again,  unlike  boil,  it  generally 
occurs  singly,  and  for  the  most  part  affects  certain  localities  ;  it 
belongs  especially  to  certain  periods  of  life,  and  its  slough  differs 
in  its  colour,  consistence,  and  attachment  to  surrounding  parts 
from  that  of  a  boil. 

Carbuncle  shows  a  decided  preference  for  the  male  sex  ;  out 
of  2,818  deaths  from  carbuncle  during  fourteen  years,  namely, 
from  1847  to  1860  inclusive,  taken  from  the  Registrar-General's 
Reports,  but  784  were  females. 

The  disease  has  notoriously  been  more  prevalent  in  some 
years  than  in  others.  The  deaths  registered  from  this  cause 
gradually  increased  in  number  from  the  year  1847,  when  they 
were  77,  to  1854,  when  they  reached  300.  Since  the  latter  date 
they  have  fluctuated  between  266  and  193  per  annum.  In  the 
year  1868  they  were  228.* 

These  fluctuations  in  the  yearly  death-rate  have  occurred  xm- 
connected,  so  far  as  we  can  discover,  with  any  unusual  or  j)ecu- 
liar  atmospheric  condition.  The  deaths  have  occurred  from  this 
disease  chiefly  among  the  middle-aged  and  those  more  ad- 
vanced in  life,  being  most  frequent  between  the  ages  of  45 
and  55. t 

The  common  form  of  carbuncle  is  rarely  met  with  imder  the 
age  of  twenty ;  while  that  variety  to  which  we  shall  presently 
allude  under  the  name  of  malignant  or  facial  carbuncle,  gene- 
rally occurs  in  persons  under  thirty  years  of  age.  The  disease 
attacks  all  ranks  of  life  ;  the  upper  classes  being  quite  as  liable 
to  it,  if  not  more  so,  than  the  ill-fed  and  over-worked  poor. 

The  causes  of  carbuncle  may  be  generally  stated  to  be  purely 
of  constitutional  origin,  and  to  depend,  when  any  cause  can  be 
assigned,  upon  conditions  of  general  debility  or  plethora ;  while 
not  rarely,  individuals  are  met  with,  who,  without  showing  any 


*  In  the  Registrar's  tables  the  numbers  stand  thus : — 


Year. 

Males. 

Females. 

Total. 

Year. 

Males. 

Females. 

Total. 

1847  . 

.      60  . 

.    27  . 

77 

1854  . 

.    218  . 

.    82  . 

300 

1848  . 

.      68  . 

.    33  . 

91 

1 855  . 

.    177  . 

.    78  . 

255 

184!)  . 

.      64  . 

.    17  . 

81 

1856  . 

.    192  . 

.    61  . 

253 

18,)0  . 

.    102  . 

.    32  . 

134 

1857  . 

.    175  . 

.    77  . 

252 

1851  . 

.    112  . 

.    49  . 

161 

1858  . 

.    181  . 

.    65  . 

246 

18:)2  . 

.    167  . 

.    66  . 

233 

1859  . 

.    169  . 

.    67    .  . 

236 

18.53  . 

.    190  . 

.    62  . 

252 

1860  . 

.    179  . 

.    68    .  . 

247 

t  Address  by  Mr.  A.  Pritchard,  Brit.  Med.  Jonrn.  August  8,  18G3. 
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perceptible  deviation  from  the  standard  of  health,  exhibit  what 
may  be  called  the  carbuncular  diathesis — an  unfortunate  pre- 
disposition to  the  disease.  Many  causes  have  been  assigned  as 
tending  to  produce  carbuncle,  while  some  have  considered  it  of 
purely  local  origin.*  It  is,  however,  quite  impossible  with  cer- 
tainty to  assign  any  particular  combinations  of  antihygienic 
conditions  as  the  predisponents  of  carbuncle. f 

Still,  from  the  frequent  association  of  this  disease  with  the 
gouty  diathesis,  one  is  warranted  in  entertaining  an  opinion 
that  there  is  more  than  an  accidental  connection  between  the 
two,  and  we  believe  that  in  the  same  way  that  gout  is  popularly, 
but  not  altogether  falsely,  divided  into  the  '  rich  man's '  and 
the  '  poor  man's '  gout,  so  might  carbuncle  be  often  traced  to 
the  effects  of  opposite  hygienic  conditions  acting  on  the  gouty 
diathesis. 

By  some  the  prevalence  of  carbuncle  during  the  last  few 
years  has  been  attributed  to  the  more  extended  use,  as  an 
article  of  food,  of  the  flesh  of  animals  affected  with  pleuro- 
pneumonia and  splenic  apoplexy,  diseases  which  during  the 
same  time  have  been  increasing  in  frequency  among  stall-fed 
cattle.  On  this  point  Professor  Gamgee  makes  a  statement  to 
the  effect  that  he  has  traced  the  prevalence  of  boils  and  car- 
buncles to  the  use  of  diseased  meat  in  certain  establishments 
where  this  kind  of  flesh  is  largely  consumed  as  food.j  Re- 
corded facts,  however,  are  wanting  to  establish  the  accuracy  of 
this  statement. 

Dr.  Livingstone,  on  the  same  subject,  \  :rites  :  '  When  the  flesh 
of  animals  that  have  died  of  pleuropneumonia  is  eaten,  it  causes 
a  malignant  carbuncle ;  and  when  this  appears  over  any  im- 
portant organ,  it  proves  rapidly  fatal.  It  is  more  especially 
dangerous  over  the  pit  of  the  stomach.  The  effects  of  the 
poison  have  been  experienced  by  missionaries  who  have  par- 
taken of  food  not  visibly  affected  by  this  disease. 

'  Many  of  the  natives  who  persisted  in  devouring  the  flesh  of 
animals  which  had  died  of  this  distemper,  died  in  consequence. 
The  virus  is  destroyed  neither  by  boiling  nor  roasting.' 

On  the  other  hand,  cases  are  recorded  where  the  flesh  of 
animals  that,  by  external  contact,  produced  malignant  pustule 

*  Address  on  Surgery  by  Mr.  Pritchard. 
t  See  report  on  carbuncle,  Med.  Times  and  Gaz.  1854,  p.  567. 
t  The  passage  is  quoted  at  length  in  the  section  on  '  Boils.'    See  also  some 
remarks  by  the  same  gentleman,  Lancet,  1864,  vol.  i.  p.  187. 
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in  one  individual,  was  eaten  as  food  by  others  with  impunity.* 
The  same  author  relates  an  instance  of  two  butchers  who  were 
attacked  with  charbon  after  having  killed  and  dressed  the 
carcass  of  a  diseased  ox,  which,  as  an  article  of  food,  proved 
both  wholesome  and  savoury,  f  Again,  the  flesh  of  sheep 
affected  with  carbuncular  disease  is  eaten  largely  in  Scotland, 
and  that  with  impunity. J 

The  question  of  the  wholesomeness,  or  the  contrary,  of  the 
flesh  of  diseased  animals  as  an  article  of  food,  and  its  capability 
to  cause  carbuncle,  is  at  present  sub  judice ;  and  until  those 
who  attribute  carbuncular  disease  to  this  cause  can  adduce/acts 
in  proof  of  their  assertions,  we  may  fairly  state  that  their  case 
stands  '  not  proven. '§ 

Seat  of  carbuncle. — The  disease  is  most  usually  situated  on 
the  back  of  the  trunk  or  neck,  occasionally  encroaching  on  the 
hairy  scalp,  on  the  buttocks,  or  the  extensor  surface  of  the 
limbs,  on  the  upper  or  lower  lip ;  its  favourite  seat  being  in 
the  dense  and  fibrous  integuments  over  the  posterior  median 
longitudinal  line  of  the  body.  Carbuncles  have  been  observed 
on  the  front  of  the  abdomen  and  on  the  sides  of  the  thorax. 
As  a  rule  they  appear  but  one  at  a  time,  though  they  may 
follow  one  another  in  succession. 

Through  the  kindness  of  Mr.  Wood  of  Shrewsbury,  we  are  enabled  to  quote 
an  exceptional  case  where  the  patient  at  one  time  suffered  from  eight ;  this 
gentleman  bad,  on  a  previous  occasion,  been  attacked  by  carbuncles.  He  was 
a  free  liver  and  a  large,  very  large  eater,  and  he  eventually  died  almost  covered 
with  carbuncles,  having  at  the  same  time  four  on  the  back,  one  on  the  nates, 
two  or  three  upon  the  abdomen,  and  one  on  the  thigh ;  they  were  many  of  them 
very  large. 

A  carbuncle,  as  it  generally  occurs,  begins  in  a  painful  inflam- 
matory swelling  of  the  integuments,  hard  to  the  tottch,  red  in 
colour,  very  obtusely  conical  in  shape,  and  ill-defined  in  its 
boundaries ;  it  gradually  increases  in  extent  and  hardness, 
diff'using  itself  through  the  surrounding  cellular  tissue  as  a  kind 
of  inflammatory  oedema.  After  a  few  days  the  colour  becomes 
darker,  the  more  prominent  parts  being  of  a  livid  I'ed, 
where  the  cuticle  is  generally  raised  from  the  cutis  by  some 

*  Bourgeois,  Pustule  maliyne,  p.  73. 
t  Ibid.  p.  165. 

X  Med.  Times  and  Gaz.  1863,  p.  564 ;  also  1864,  vol.  i.  p.  217. 
§  We  do  not  of  course  allude  to  parasitic  diseases. 
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sanious  serum ;  on  the  bursting  of  this  vesicle  the  cutis  is 
seen  to  be  perforated  by  several  small  yellow  apertures,  which 
give  exit  to  a  glutinous  purulent  fluid.  After  a  time  these 
separate  holes,  from  the  death  of  the  intervening  skin, 
merge  into  one  large  ragged-looking  opening.  At  the  bottom 
of  the  cavity  thus  exposed  is  seen  a  slimy,  pultaceous  slough, 
extending  into  the  interstices  of  the  surrounding  cellular 
tissue  beneath  the  sound  skin,  and  possessing,  as  some  think, 
a  characteristic  foetor.  During  all  this  time  the  inflammatory 
oedema  around  may  have  been  extending ;  but  on  the  full  ex- 
posure of  the  slough  it  generally  begins  to  subside,  the  pain 
lessens  in  intensity,  suppuration  commences,  and  the  dead  parts 
slowly,  and  as  it  were  reluctantly,  separate  from  their  connec- 
tions, leaving  a  cavity  of  very  irregular  shape,  having  generally 
deeply  undermined  and  jagged  edges.  In  the  progress  towards 
cure,  this  is  filled-in  by  granulations  up  to  the  level  of  the  skin, 
and  when  cicatrised  leaves  an  uneven  and  often  permanently 
discoloured  scar. 

The  ordinary  progress  of  carbuncle,  as  above  described,  may 
occupy  an  uncertain  interval  of  time  extending  from  a  fortnight 
to  some  months ;  indeed,  in  a  few  instances,  the  vitality  of  the 
skin  for  a  long  while  resists  the  sloughing  process  which  takes 
place  in  the  tissues  beneath,  giving  rise  to  a  chronic  carbuncle, 
where  the  slough  is  both  slow  to  form,  and  when  formed  is  for 
a  time  imprisoned  by  the  integuments ;  such  carbuncles,  if 
opened,  have  the  appearance  of  an  abscess  with  semi-solid 
contents. 

The  slough  consists  of  the  subcutaneous  cellular  and  fibrous 
tissues,  abundant  oil-globules,  and  the  products  of  the  inflam- 
matory process  in  various  stages  of  disintegration.  The  depth 
to  which  it  penetrates  is  uncertain  ;  but  not  infrequently  on  the 
separation  of  the  dead  parts  the  muscles  below  are  seen  com- 
pletely bared,  or  even  to  some  extent  involved  in  the  sloughing. 
To  such  a  depth  may  the  disease  extend  that  a  carbuncle  on  the 
anterior  abdominal  wall  may  produce  fatal  peritonitis.* 

Death  may  occur  in  this  disease  from  exhaustion  caused  by 
the  sloughing  and  discharge  from  the  carbuncle ;  these,  how- 
ever, alone  rarely  produce  sufficient  depression  of  the  vital 
powers  to  cause  death ;  more  frequently,  if  death  occurs  in  this 


*  Brit.  Med.  Journal,  August  8,  1863,  p.  152. 
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manner,  the  fatal  exhaustion  lias  been  occasioned  or  aggravated 
bj  bsemorrhage  from  incision  of  the  carbuncle. 

When  the  disease  invades  to  any  extent  the  hairy  scalp,  death 
may  occur  in  the  same  manner  and  from  the  same  cause  so 
frequently  seen  in  erysipelas  of  the  head ;  the  fatal  issue  being 
conventionally  attributed  in  these  cases  to  cerebral  effusion,  or 
inflammation  of  the  membranes  of  the  brain. 

By  far  the  most  frequent  and  efficient  cause  of  death  in 
carbuncle  is  pyaemia,  as  characterised  during  life  by  rigors, 
profuse  sweats,  and  general  depression,  and  occasionally  by  the 
formation  of  external  abscesses,  and  as  evidenced  after  death 
either  by  multiple  deposits  of  a  fibrino-purulent  nature  in  the 
liver,  lungs,  kidneys,  and  spleen,  or  by  secondary  abscesses  in 
the  same  organs  or  elsewhere.*  During  the  progress  of  the 
carbuncle  the  urine  is  thought  by  many  to  be  saccharine. 
Cases  of  this  kind  have  been  recorded  by  Prout,  Wagner,  and 
M.  Vulpian.  But  we  believe  this  may  be  merely  a  coincidence, 
as  we  have  been  unable  to  find  glycosuria  accompanying  the 
attack  of  carbuncle,  nor  was  this  condition  of  the  urine  found 
to  exist  in  thirty-five  tabulated  cases  reported  in  the  Medical 
Times  and  Gazette  for  1854,  p.  569. 

Treatment. — Since  such  confiicting  opinions  exist  on  the 
subject  of  the  local  treatment  of  carbuncle,  and  as  surgeons  of 
eminence  and  experience  take  such  strong  and  opposite  views 
on  the  question,  we  shall  briefly  allude  to  the  most  common 
plans  of  practice.  At  the  same  time  we  venture  to  suggest  that 
some  of  the  warmest  supporters  of  particular  and  exclusive 
methods  of  treatment  seem  to  pay  but  little  heed  to  the  collateral 
circumstances  of  each  j)articular  case  and  the  general  con- 
dition of  the  patient. 

And  first,  there  are  those  who  advocate  and  practise  incisions 
of  various  kinds,  as  exercising  a  direct  effect  in  the  limitation 
of  the  disease  both  in  its  duration  and  extent. 

Secondly,  those  who  repudiate  incisions  and  advocate  various 
kinds  of  caustics,  ascribing  to  these  a  similar  effect. 

Thirdly,  there  are  those  who  make  use  of  local  applications, 
of  a  more  simple  and  less  heroic  kind ;  and,  distrusting  the 
efiicacy  of  both  caustics  and  incisions  as  means  of  limitmg  the 
extent  of  the  disease  or  hastening  its  termination,  trust  to  the 


For  instances  of  death  by  pysemia  from  carbuncle,  vide  Guy's  Hosj).  Bep. 
18G1,  p.  4GU. 
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constitutional  powers  of  the  patient,  and  the  general  tendency 
of  local  inflammatory  diseases  to  hring  about  a  favourable  issue. 
More  recently  a  plan  of  local  treatment  by  pressure  has  been 
introduced ;  it  is  said  to  limit  the  extent  of  the  disease,  to 
relieve  the  pain,  and  to  hasten  the  separation  of  the  slough. 

1.  The  treatment  by  incision  is  adopted  in  the  progressive 
stages  of  carbuncle ;  that  is,  at  any  time  before  the  slough  has 
begun  to  separate,  or  the  inflammation  to  subside ;  it  is  pro- 
bably the  most  popular  plan  of  local  treatment ;  and  it  generally 
consists  in  a  free  crucial  division  of  the  carbuncle  from  the 
surface  towards  the  deeper  parts,  extending  into  the  living 
tissues  around  and  beneath. 

An  internal  or  subcutaneous  crucial  incision  has  been 
recommended  by  Mr.  French.  In  this  method  a  tenotomy  knife, 
with  its  edge  upwards,  is  introduced  into  the  circumference  of 
the  induration ;  and  the  whole  mass  is  divided  from  the  deeper 
parts  towards  the  skin,  taking  care  not  to  wound  the  latter, 
except  at  the  point  of  puncture ;  a  second  subcutaneous  division 
is  then  made,  in  the  same  way,  at  right  angles  to  the  first. 
When  the  bleeding  has  ceased,  Mr.  French  recommends  that 
the  surface  of  the  carbuncle  be  covered  with  collodion,  the 
slough  being  allowed  to  escape  through  the  punctures  in  the 
base  of  the  swelling. 

Another  species  of  subcutaneous  division  is  employed  by  some  ; 
the  parts  being  split  horizontally.  By  others,  the  swelling  is 
subcutaneously  broken  up,  and  subdivided  with  a  long  narrow 
knife  passed  in  at  the  side. 

2.  The  method  of  local  treatment  by  caustic  consists  in  the 
free  application  of  caustic  potash  in  substance  to  the  centre  of 
the  tumour,  until  the  latter  is  thoroughly  disorganised.  This 
plan  has  been  highly  recommended  fey  Dr.  Physic,  and  at  his 
suggestion  has  been  extensively  adopted  in  America ;  while  in 
this  country,  among  others,  Mr.  Higginbottom  and  Mr. 
Pritchard  have  chiefly  advocated  the  same  treatment,  which  is 
thus  described  by  the  latter  gentleman  :  '  In  whatever  stage 
the  carbuncle  is,  the  potash  is  to  be  applied,  and  rubbed  in 
freely  in  the  centre  until  an  eschar  is  fully  formed.  In  the 
earlier  stages,  if  the  skin  is  still  unbroken,  it  must  be  used  for 
several  minutes,  until  the  death  of  the  central  portion  is  in- 
sured ;  the  size  of  the  slough  to  be  made  varies  with  the  size  of 
the  carbuncle.  In  general  terms,  the  diameter  of  the  skin  to  be 
destroyed  should  be  a  fourth,  or  even  a  third  of  the  diameter  of 
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the  indurated  and  inflamed  mass.'  This,  says  Mr.  Pritchard,  is 
generally  sufficient  to  stop  the  progress  of  the  disease.  Sub- 
sequently, the  parts  are  to  be  covered  with  resin,  turpentine,  or 
camphor  cerate,  poultices  being  avoided.  The  circumference 
of  the  swelling  may  be  covered  with  collodion,  or  a  strong 
solution  of  lunar  caustic.  Strict  cleanliness  is  to  be  observed, 
and  the  slough  allowed  to  separate  spontaneously. 

The  advantages  claimed  for  this  plan  of  treatment  are  the 
following :  the  avoidance  of  haemorrhage  ;  a  diminution  in  the 
extent  and  duration  of  the  .disease,  and  thereby  a  saving  of 
strength  to  the  patient ;  and  a  freedom  from  pysemia.* 

3.  Coincidently  with  a  wide-spread  and  increasing  belief  in 
the  general  tendency  of  local  inflammatory  diseases  towards 
spontaneous  recovery,  a  doubt  has  arisen  in  many  minds  of 
both  the  efficacy  and  necessity  of  such  remedial  measures  as 
have  for  their  object  the  cutting  short  of  the  progress  of  a 
carbuncle.  Thus  it  is  that  many  surgeons,  formerly  advocates 
for  crucial  incisions,  are  now  content  to  allow  the  local  malady 
to  run  its  course  ;  while,  by  a  judicious  administration  of  con- 
stitutional remedies,  they  endeavour  to  husband  the  strength 
of  the  patient,  and  to  place  him  in  the  best  position  to  support 
the  tax  on  his  vital  powers.  This  treatment  is  adopted  on  the 
conviction  that  neither  local  incisions  nor  caustics  favourably 
influence  the  duration  or  extent  of  the  disease ;  while  by 
avoiding  incisions,  one  source  of  danger — that  of  exhaustion  by 
heemoiThage — is  altogether  excluded  ;  and  this  is  no  questionable 
advantage  in  old  or  enfeebled  patients.  At  the  same  time, 
another  perilous  complication,  that  of  pyaemia,  is  less  likely  to 
occur  in  this  plan  of  treatment  than  in  the  case  where  incisions 
are  employed. 

The  application  of  pressure  as  a  curative  agent  to  carbuncles 
was  first  advocated,  we  believe,  by  Mr.  0'Ferrall,t  who  has 
since  embodied  his  views  and  experience  on  this  subject  in  a 
pamphlet.  Strong  testimony  to  the  efficacy  of  this  plan  of 
treatment  has  also  been  given  by  Mr.  M.  H.  Collis,  in  the 
Dublin  Quarterly  Journal,  Feb.  1864. 

The  manner  of  applying  pressure  is  thus  described  by  Mr. 
O'Ferrall :  '  The  compression  must  be  firm,  and  must  begin  at 


*  Vide  a  comparison  between  the  results  of  treatment  by  incision  and  by 
application  of  collodion,  Year-Book  of  Med.  and  Surg.  1862,  p.  IG-'i. 

t  Dublin  Hospital  Gazette,  1858,  '  On  the  Treatment  of  Anthrax  by  Pressure.' 
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the  periphery  of  the  swelling,  and  gradually  approach  its 
centre.  In  the  early  period  of  the  practice,  I  was  accustomed 
to  apply  a  circular  piece  of  brown  soap-plaster,  spread  on 
leather  or  cotton  cloth,  leaving  an  opening  for  the  discharge  of 
the  pus.  This  succeeded  in  many  instances  ;  but  I  found  that 
a  firmer  support  was  necessary,  in  order  to  give  immediate 
ease  to  the  patient.  I  therefore  covered  this  piece  with  straps 
of  plaster,  drawn  tightly  from  the  neighbouring  soxind  parts, 
and  they  by  traction  exerted  a  firm  degree  of  compression  on 
the  swelling.  In  some  localities,  where  the  tumour  is  of  small 
size,  and  traction  of  the  skin  not  easily  accomplished,  I  have 
found  a  coating  of  collodion  of  considerable  service,  producing, 
by  its  contractile  properties,  a  nearly  similar  result.'* 

In  reviewing  the  methods  of  treatment,  we  believe  that  that 
by  incision  has  the  advantage  of  very  generally  affording  com- 
plete relief  from  pain ;  that  it  arrests  the  further  extension  of  the 
inflammation  is  less  certain,  and  we  much  doubt  if  the  final 
cure  is  by  it  at  all  expedited. 

Among  the  various  kinds  of  incision  for  carbuncle,  we  have 
not  been  able  to  discover  that  any  method  possesses  an  ad- 
vantage over  the  time-honoured  crucial  cuts.  The  treatment 
by  incision  has  the  disadvantage  of  causing  hsemorrhage,  and, 
it  may  be,  of  exposing  the  patient's  life  to  increased  risk  from 
pyaemia ;  if  employed  after  a  carbuncle  has  ceased  to  make 
progress,  this  treatment  may  do  damage  by  interfering  with 
the  natural  process  of  cure,  and  by  increasing  the  area  of 
sloughing  and  suppuration. f  'No  universal  plan  of  incising 
carbuncles,  as  recommended  by  Mr.  Syme,  can  be  adopted 
without  great  danger  to  many  sulferers  from  the  disease.  To 
the  young  and  vigorous,  the  employment  of  the  knife  may 
bring  relief  from  pain  without  risk  to  the  general  strength ; 
while  in  the  case  of  those  who  are  debilitated  by  age  or  other 
causes,  the  questionable  local  advantages  of  incision  are  far 
outweighed  by  the  certain  rist  incurred  by  the  constitution  at 
large. 

As  a  local  application  after  the  division  of  a  carbuncle,  a 
poultice  may  be  used,  or,  what  is  better  in  many  cases,  lint 
steeped  in  turpentine,  spread  over  the  surface ;  or  if  there  is 
any  tendency  to  continued  haemorrhage,  the  lint  may  be  stulfed 
into  the  cuts  with  a  probe. 

*  Dublin  Hospital  Gazette,  1858,  '  On  the  Treatment  of  Anthrax  by  Pressure.' 
t  Vide  Med,  Times  and  Gaz.  1854,  p.  571,  report  on  carbuncle. 
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Of  the  employment  of  caustics  we  have  no  personal  ex- 
perience ;  it  is  a  plan  strongly  recommended  by  competent 
observers  and  surgeons  of  high  repute,  who  have  had  large  op- 
portunities for  forming  a  sound  and  discriminating  judgment 
on  the  subject.  Of  local  applications  to  carbuncle  (until  the 
slough  begins  to  separate),  the  most  comfortable  to  the  patient 
is  the  common  linseed-poultice,  or  wet  lint  and  oiled  silk ;  the 
poultice  is  of  itself  too  relaxing  to  many  skins,  and  liable  to 
give  rise  to  boils  in  the  neighbourhood  ;  it  is  rendered  more 
suitable  to  the  particular  malady  by  being  smeaxed  over  with 
tui'pentine  and  resin  cerate.  Frequent  syringing  with  warm 
water,  a  weak  solution  of  chloride  of  zinc  or  of  carbolic  acid, 
will  quicken  the  process  of  separation  when  the  slough  has 
fully  formed  ;  and  occasionally  from  large  carbuncles  consider- 
able masses  of  slough  may  be  advantageously  cut  away  with 
scissors. 

To  the  granulating  surface  after  the  separation  of  the  slough 
some  application  of  a  stimulant  kind  is  best  suited,  such  as  the 
Peruvian  balsam  or  the  cerate  of  turpentine  and  resin ;  while 
the  edges  of  the  cavity  may  usefully  be  approximated  by  careful 
strapping  with  plaster. 

The  constitutional  treatment  and  general  management  of 
patients  suffering  from  carbuncle  is  best  conducted  on  general 
principles,  and  on  such  indications  as  the  age,  circumstances, 
manner  of  life,  and  standard  of  health  of  the  patient  afford,  and 
not  upon  any  specific  or  universal  line  of  treatment  directed  to 
the  particular  disease. 

The  bowels,  if  they  require  attention,  may  be  acted  on  by 
some  non-irritating  aperient ;  and  the  diet,  if  it  be  necessary 
to  give  much  nourishment,  should  be  given  in  an  easily 
assimilable  form.  It  occasionally  happens  that,  starting  from 
the  carbuncle,  an  erysipelatous  inflammation  of  the  skin  spreads 
to  the  parts  around ;  this  it  is  advisable  to  treat  either  by  the 
application  to  the  surface  of  strong  collodion,  or  a  paint  recom- 
mended by  Mr.  Pritchard  of  Bristol,  consisting  of  iodide  of 
potassium  and  iodine,  each  a  scruple,  to  one  ounce  of  collodion;* 
or  the  strong  caustic  solution  recommended  by  Mr.  Higgin- 
bottom  may  be  advantageously  applied. 

Facial  carbuncle. — Under  this  name  we  propose  to  describe  a 
disease  of  carbuncular  character,  which  often  differs  in  its 


•  Srii.  Med.  Jour.  1863,  p.  155, 
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progress  and  consequences  so  much  from  the  ordinary  affection 
as  to  require  a  separate  notice.  Having  most  external  cha- 
racteristics in  common  with  carbuncle ;  in  its  constitutional 
effects,  this  disease  may  be  said  to  bear  much  the  same  relation 
to  the  latter  as  does  scarlatina  maligna  to  scarlatina  simplex. 
Whether  the  fatal  tendency  of  facial  carbuncle  depends  upon 
the  structural  peculiarities*  of  the  part  affected  or  upon  the 
essential  nature  of  the  disease,  "we  shall  not  venture  an 
opinion. 

Facial  carbuncle  has  been  described,  under  the  name  of 
multiple  furuncle  of  the  face,  by  M.  Dumereuil.f  It  has  been 
alluded  to  as  agminated  furuncle  of  the  face  by  Bourgeois,  in 
his  work  on  malignant  pustule.  In  this  country,  as  we  believe, 
the  disease  was  first  described  by  Mr.  Harvey  Ludlow,  in  a 
paper  entitled  '  Carbuncular  Inflammation  of  the  Lips  and  other 
parts  of  the  Face  ;  J  '  and  this  is  one  of  the  best  accounts  of  the 
disease  that  is  published.  §  The  cases  published  by  Mr.  Ludlow 
have  been  claimed  by  a  recent  writer  on  malignant  pustule  as 
Instances  of  the  latter  affection.  ||  '  The  cases  reported  by  Mr. 
Ludlow,'  says  Dr.  Budd,  '  are  all  characteristic  examples  of 
malignant  pustule.'  From  this  assertion  we  venture  entirely  to 
dissent.  In  speaking  of  cases  of  facial  carbuncle,  M.  Bourgeois, 
in  his  work  on  malignant  pustule,  states  that  it  is  not  uncommon 
to  meet  with  a  fatal  termination  when  carbuncle  occurs  about 
the  mouth  or  other  parts  of  the  face ;  and  that  this  disease  is  to 
be  distinguished  from  malignant  pustule  by  its  painfulness,  the 
presence  of  pus,  the  character  of  the  swelling,  and  by  other 
characteristics  to  which  we  shall  presently  allude. 

In  support  of  the  opinion  expressed  above,  we  would  direct 
a,ttention  to  the  following  particulars  :  M.  Bourgeois  If  remarks 
of  malignant  pustule  that  its  name  is  singularly  inappropriate, 

*  The  facial  vein  diifers  from  other  external  veins  in  being  less  flaccid  in  its 
■walls  and  more  patent  in  its  canal,  and  communicating  at  its  lower  dependent 
end  with  the  jugular,  and  by  its  upper  with  the  sinuses  of  the  brain;  thus 
affording  unusual  facilities  for  the  escape  of  morbid  material  from  its  canal  into 
the  general  circulation. 

t  Gazette  hebdomadaire,  1863,  No.  47. 

X  Med.  Times  and  Gaz.  September  1852. 

§  See  also  Archiv.  gen.  de  Med.  1870,  juin.  Mecherches  sur  les  causes  de  la 
gravite  particidihre  des  anthrax  et  des  furoncles  de  la  face,  par  J.-L.  Reverdin. 

!|  On  the  Occurrence  of  the  Malignant  Pustule  in  England,  by  W.  Budd,  M.D. 
London,  1863. 

H  Pustule  maligne  et  Qid^me  malin,  par  J.  Bourgeois,  Paris,  1861. 
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since  it  conveys  an  idea  of  some  purulent  formation ;  -wliereas 
the  secretion  of  pus  is  so  opposed  to  the  essence  of  the  disease 
that  the  recognition  of  the  smallest  quantity,  in  a  doubtful  case, 
would  show  the  disease  at  once  to  be  of  some  other  nature  than 
malignant  pustule.  At  page  301  of  the  same  work,  among 
other  diagnostic  signs  of  malignant  pustule,  the  complete 
absence  of  pus  is  enumerated,  '  since  if  it  appear  spontaneously, 
or  follow  upon  pressure,  one  can  say  certainly  that  the  disease  is 
not  of  the  nature  of  charbon.' 

On  examining  the  six  cases  reported  by  Mr.  Ludlow,  we  find 
that  in  five  it  is  stated  that  pustules  appeared  on  the  surface  of 
the  part  aifected ;  while  in  the  other  case,  when  the  diseased 
parts  were  incised  during  life,  a  thick  pultaceous  matter  is  said 
to  have  issued  from  the  cut  surface,  which  exhibited  punctiform 
deposits  of  pus.  Out  of  the  five  cases  that  presented  external 
evidences  of  pus,  four  were  cut  into  during  life  ;  and  of  these 
it  is  distinctly  stated  that  there  were  isolated  infiltrations  of  pus 
seen  on  the  cut  surface.  In  all  these  cases,  therefore,  pus  was 
found  to  exist. 

Of  pain  as  a  symptom  of  malignant  pustule,  M.  Bourgeois 
remarks  that  one  important  diagnostic  sign  of  the  disease  is 
the  almost  complete  absence  of  pain  ;  and  elsewhere  he  re- 
marks, a  singular  circumstance  is  the  little  pain  these  enormous 
swellings  produce  :  while  of  Mr.  Ludlow's  cases  it  is  related 
that  one  suffered  '  intolerable  pain,'  another  '  suffered  acutely,' 
a  third  had  '  sharp  throbbing  pain,'  in  another  case  the  pain 
was  '  very  severe,'  and  in  two  cases  the  disease  is  said  to  have 
been  '  very  painful.' 

These  cases,  therefore,  differ  from  malignant  pustule  by 
possessing  those  very  symptoms  that  are  stated  by  Bourgeois  to 
be  characteristic  of  carbuncle  of  the  face.  In  addition  to  this, 
at  the  time  the  cases  occurred,  the  question  of  their  being 
instances  of  malignant  pustule  was  considered  and  negatived 
both  by  Mr.  Ludlow  and  by  others  well  qualified  to  form  a  sound 
and  discriminating  judgment. 

That  carbuncles  form  on  the  face,  and,  running  the  ordinary 
course  of  that  malady,  produce  no  unusual  constitutional  dis- 
turbance, is  a  matter  of  common  observation;  but  that  carbuncles, 
dift'ering  in  their  early  stages  in  no  recognisable  feature  from 
the  above,  not  infrequently  prove  fatal,  is  but  too  true. 

Facial  carbuncle  generally  commences  in  a  small  itchy  pus- 
tule or  vesicle  upon  one  of  the  lips  (the  upper  lip  for  the  most 
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part);  this  vesicle,  in  a  day  or  two  after  its  rupture,  is  followed 
by  a  firm  cedematous  swelling  of  the  lip,  also  of  the  nose  and 
cheek,  producing  a  hideous  deformity.  A  few  pustules,  or 
vesicles,  generally  soon  show  themselves  about  the  red  edge  of 
the  lip,  and  the  swelling  extends  ;  the  surroimding  induration 
being  perhaps  less  defined  than  in  carbuncle  occurring  else- 
where. The  pain  is  most  intense,  and  the  colour  of  the  surface 
generally  passes  through  the  shades  of  bright  red,  dusky  red,  and 
dark  plum  colour,  until  it  is  almost  black,  particularly  about 
the  mucous  margins  of  the  lips.  Suppuration  is  slow  to  occur ; 
but,  if  the  patient  live  long  enough,  pus  will  form  and  be  dis- 
charged together  with  the  disintegrated  cellular  tissue. 

The  constitutional  symptoms  early  in  the  disease  indicate 
great  depression  of  the  vital  powers,  the  pulse  being  generally 
frequent  and  feeble,  the  skin  hot,  and  the  tongue  soon  becom- 
ing dry.  Too  often  rapid  breathing  with  pneumonia  or  pleurisy 
supervenes,  and  death  occurs  from  pysemia ;  the  purulent  infec- 
tion of  the  blood  either  originating  in  facial  phlebitis,  as  evi- 
denced by  the  swelling  and  induration  in  the  course  of  the  veins, 
and  spreading  upwards  through  the  orbit  to  the  cavernous  sinus, 
where  pus  may  be  formed ;  or  iti  may  be  the  general  circula- 
tion is  contaminated  through  the  facial  and  external  jugular 
veins.* 

The  following  furnislies  a  characteristic  example  of  the  disease;  we  are 
•indebted  to  the  kindness  of  Mr.  Paget,  for  its  particulars.  A  j'oung  gentleman 
of  moderately  strong  constitution,  when  in  his  usual  health,  noticed  a  small 
pimple  on  his  upper  lip  ;  it  gave  him  no  pain  at  fiist,  but  on  the  second  day  it 
enlarged,  and  became  painful ;  on  the  third  day  he  kept  his  bed,  with  increasing 
pain  and  swelling,  and  some  constitutional  fever.  He  quickly  became  worse ; 
and  on  the  Hfth  day  the  whole  of  the  left  half  of  the  upper  lip,  and  part  of  the 
adjoining  cheek  were  occupied  by  a  thick  hard  carbuncular  swelling  not  very 
distinctly  defined  in  extent.  The  skin  over  it  was  dusky  brownish  and  purplish 
red,  and  the  rest  of  the  cheek  was  cedematous,  dusky,  and  hot.  He  had  severe 
burning  pain  in  the  part ;  the  pulse  was  145,  full,  jarring,  and  rather  hard  ;  the 
tongue  was  dry  and  brown  down  the  centre  ;  skin  hot  and  dry  ;  thirst  extreme  ; 
slight  headache ;  he  had  had  no  shivering  or  sickness,  and  his  appetite  was 
good.  The  carbuncle  was  split  from'  the  mucous  edge  of  the  lip ;  there  was 
considerable  hemorrhage,  wliich  recurred  a  short  time  afterwards  so  freely  as 
to  require  pressure  to  restrain  it.  He  was  ordered  plenty  of  wine  with  nourish- 
ing food  and  bark.  After  the  incision,  for  the  first  day  the  swelling  and  pain 
much  subsided,  the  face  regained  a  more  natural  colour,  and  the  patient  passed 
a  good  night.    On  the  seventh  day,  though  the  parts  had  lost  some  of  their 


*  Vide  Transactions  of  the  Clinical  Society.  1870,  '  On  Malignant  Carbuncle  of 
the  Face,'  by  T.  Smith. 
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hardness,  yet  the  general  swelling  had  increased  in  extent,  and  pus  began  to  he 
discharged  in  flakes  from  the  wound.  In  his  general  condition  the  patient  was 
not  worse.  On  the  eighth  day  the  carbuncle  had  still  further  suppurated,  the 
general  CBdenia  had  extended  over  the  eyelids,  and  there  was  marked  protrusion 
of  the  eyeballs  and  chemosis  of  the  conjunctiva.  The  pulse  had  fallen  to  104, 
the  skin  and  the  tongue  were  moist.  Next  day,  the  ninth  of  the  disease,  the 
pulse  fell  to  84,  the  patient  became  torpid,  and  at  length  nearly  unconscious, 
He  ceased  to  care  for  his  food,  his  urine  passed  involuntarily,  he  became  restless, 
trying  to  get  out  of  bed  ;  the  eyes  were  still  further  protruded.  A  purge  was 
given,  the  quantity  of  stimulus  diminished,  and  a  blister  applied  to  the  nape. 
Next  day  his  general  condition  was  rather  improved,  though  the  eyeballs  pro- 
truded more ;  a  slough  3iad  separated  from  the  lip,  and  pus  issued  sparingly 
from  small  holes  in  its  surface  ;  there  was  redness  and  swelling  over  the  right 
temple.  On  the  eleventh  day,  he  partially  recovered  his  consciousness  and 
power  of  voluntary  micturition,  and  seemed  better  generally.  On  the  twelfth 
he  was  still  better ;  a  small  abscess  was  opened  over  the  nose ;  pustules  appeared 
on  the  eyelids.  The  carbuncle  was  at  this  time  discharging  thick  pus,  was 
shrinking  and  softening ;  pulse  104,  with  good  power ;  food  and  wine  taken 
readily.  Next  day  the  improvement  continued  in  all  respects.  On  the  four- 
teenth day  he  again  became  dull  and  heavy,  his  pulse  rose  to  148,  his  urine  was 
retained,  a  swelling  appeared  on  the  parotid ;  meantime  the  carbuncle  was 
healing,  and  the  swelling  of  the  face  was  diminishing.  During  the  next  two 
days  he  became  worse ;  a  pustular  eruption  appeared  about  his  abdomen  and 
thighs,  and  two  abscesses  on  his  forehead ;  and  he  sank  on  the  sixteenth  day ; 
the  carbuncle  being  nearly  healed,  the  swelling  on  the  face  having  almost  dis- 
appeared, and  the  protrusion  of  the  eyeballs  having  diminished  in  extent. 
During  the  last  few  days  of  his  illness  there  had  been  noticed  some  fulness  of 
the  veins  about  the  left  eyelid,  and  b  feeling  of  induration  about  the  lower  part 
of  the  facial  veins. 

The  cause  of  death  in  this  case,  as  in  others  of  which  we  possess  the  his- 
tories, appears  to  have  been  pyaemia,  as  evidenced,  in  the  case  quoted,  by  the 
secondary  abscesses  which  formed,  and  perhaps  by  the  pustular  eruption,  which, 
occurring  as  it  did  coincidently  vsdth  an  aggravation  in  the  constitutional 
symptoms,  probably  indicated  a  purulent  infection  of  the  blood. 

From  the  local  symptoms  alone,  we  know  of  no  circumstance 
that  will  enable  us  to  determine  with  certainty  in  cases  of 
facial  carbuncle  whether  the  disease  will  be  of  the  benign  form 
or  otherwise.  Early  suppuration,  moderate  pain,  and  a  dis- 
tinctly limited  area  of  inflammatory  oedema,  are  favourable 
signs  ;  while  the  opposite  conditions  portend,  but  by  no  means 
infallibly  indicate,  an  unfavourable  issue  to  the  case.  The 
constitutional  symptoms  are  often  the  first  warning  of  the 
serious  nature  of  the  disease,  and  they  are  generally  from  the 
very  first  of  an  asthenic  type ;  yet  it  not  infrequently  happens 
that  nothing  to  excite  anxiety  occurs  either  in  the  consti- 
tutional or  local  symptoms  until  tlie  access  of  well-marked 
pyaemic  rigors. 
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Treatment. — In  the  treatment  of  facial  carbuncle  topical 
remedies  seem  to  have  even  less  effect  upon  the  disease  than 
when  employed  elsewhere  ;  and  incisions,  if  they  exercise  (as  we 
believe  they  do)  but  little  beneficial  effect  when  used  for  car- 
buncle in  other  parts  of  the  body,  exercise  still  less  \phen  em- 
ployed on  the  face.  The  indications  for  general  treatment  are 
best  found  in  the  constitution  and  condition  of  the  patient ; 
nutritious  food  and  an  abundant  supply  of  stimulants  being 
generally  required.  Mr.  Paget  has  had  good  success  from  the 
employment  of  quinine  in  this  disease  in  very  large  doses  ; 
sufficient,  that  is,  to  produce  the  characteristic  symptoms  of 
cinchonism. 

Malignant  Pustule  or  Charbon. 

The  following  description  of  this  disease  is  chiefly  taken  from 
M.  Bourgeois'  work  entitled  La  Pustule  maligne  et  (Edeme  malin 
(Paris,  1861).  For  an  exhaustive  list  of  the  various  continental 
authorities  on  this  subject,  we  would  refer  the  reader  to  an 
excellent  pamphlet  on  the  occurrence  of  malignant  pustule  in 
England,  by  Dr.  William  Budd,  who  has  collected  a  number 
of  interesting  cases  to  establish  the  existence,  and  even  to 
some  degree,  the  prevalence,  of  malignant  pustule  in  our  own 
country. 

Certain  herbivorous  mammalia,  namely,  oxen,  sheep,  and 
goats ;  horses,  donkeys,  rabbits,  hares,  and  it  may  be  others, 
are  liable  to  an  internal  disease,  or  type  of  disease,  to  which 
various  names  have  been  applied.  As  a  class,  these  affections 
are  termed  '  charbonneux '  by  the  French.  The  particular 
disease,  as  it  occurs  in  the  ox  and  sheep,  is  termed  in  this 
country  '  the  blood,'  'joint- murrain,'  '  black  quarter,'  or  the 
'  quarter  evil.'  The  French  synonyms  for  the  same  are  '  quar- 
tier,'  '  charbon,'  and  '  sang-de-rate '  in  the  case  of  sheep ; 
while  in  the  ox  the  disease  is  termed  '  le  sang,'  or  '  maladie  de 
sang.'    In  Germany  the  same  disease  is  termed  '  milzbrand.' 

Malignant  pustule  or  charbon  in  man  is  derived  from  the 
poison  generated  by  this  disease  in  animals.  The  disease  can 
be  communicated  to  man  by  direct  contact  with  the  hair,  the 
hoofs,  the  horns,  the  hide,  the  bones,  the  flesh,  or  the  blood  of 
the  diseased  animal ;  and  in  ihis  way  butchers,  farriers,  shep- 
herds, and  curriers  usually  acquire  the  disease  :  while  straw  or 
other  litter,  hurdles,  splinters  of  wood,  stones,  articles  of  cloth- 
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ing,  may  act  as  media  for  tlie  communication  of  tlie  disease  to 
man.  Flies  and  other  insects  that  have  been  in  contact  with 
the  carcasses  of  diseased  animals  may  also  transmit  the  disease.* 
The  use  of  the  flesh  and  milk  of  diseased  animals  is  a  more 
doubtful  medium  of  infection ;  indeed,  so  many  are  the  in- 
stances of  a  negative  kind,  where  flesh  that  has  caused  malig- 
nant pustule  by  simple  contact  has  been  taken  as  food  with 
impunity,  that  M.  Bourgeois  hesitates  to  include  this  as  a 
means  of  infection. 

Similarly,  it  is  doubtful  if  the  disease  can  be  communicated 
by  contact  from  man  to  man,  or  from  man  back  to  animals ; 
such  experiments  having  been  at  present  always  followed  by  a 
negative  result.  Nor  is  it  probable  that  the  disease  can  be 
communicated  to  man  in  the  way  of  infection  ;  we  mean  simj^ly 
by  atmospheric  influences,  and  without  actual  contact  with  the 
poison. 

The  disease  almost  always  attacks  some  exposed  part  of  the 
body,  and  is  therefore  most  common  on  the  face  and  hands. 
This  is  as  one  would  expect,  from  the  local  origin  of  the 
malady. 

For  some  time  after  its  onset  malignant  pustule  is  a  purely 
local  affection,  and  during  this  stage  it  is  within  control ;  and 
if  the  proper  treatment  be  adopted,  it  can  almost  certainly 
be  arrested,  and  the  constitutional  effects  of  the  malady  be 
averted. 

The  following  is  the  usual  course  of  the  disease :  from  one  to 
three  days  after  the  application  of  the  virus  to  the  surface  of 
the  body,  there  appears  on  the  part  a  small  red  spot  like  a  flea- 
bite,  which  is  sometimes  preceded,  and  is  always  accompanied 
by  a  smart  itching.  After  twelve  or  fifteen  hours,  a  small 
vesicle  appears  on  this  spot  about  the  size  of  a  pin's  head, 
containing  a  little  brownish-red  or  yellow  serum,  on  the  rup- 
ture of  which  the  itching  generally  ceases,  and  the  skin  beneath 
is  seen  to  be  dry  and  of  a  yellowish-brown  or  black  colour. 
This  discoloured  spot  indicates  the  death  of  a  thin  layer  of 
the  true  skin,  which  soon  extends  through  its  whole  thickness. 

In  less  than  twenty-four  hours  a  fresh  crop  of  vesicles  ap- 
pears, distended  with  brownish-yellow  serum ;  they  are  situated 
in  an  irregular  circle  around  the  eschar  of  the  skin.    At  this 


•  Instances  of  nearly  all  the  atove-nieutioned  modes  of  coutagion  are  given 
in  M.  Bourgeois'  work. 
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time  the  esehar  is  depressed,  dry,  of  a  brownish-yellow  or  black 
colour,  and  but  little  painful  on  pressure.  After  twenty-four 
or  forty-eight  hours,  the  parts  beneath  swell,  harden,  and  form 
a  solid  lump,  which  is  pretty  weU  defined  in  extent,  and  can  be 
raised  with  the  finger  from  the  surrounding  tissues  ('  bouton  ')  : 
this  swelling  is  occasionally  absent.  The  mortification  now 
extends  up  to,  and  even  beneath,  the  circle  of  vesicles.  As 
these  are  destroyed  by  the  extension  of  the  mortification,  fresh 
ones  form  on  the  parts  around ;  while  the  skin  about,  which 
at  first  was  pale,  reddens  and  finally  becomes  of  a  livid  red 
colour.  As  the  swelling  increases,  oedema  comes  on  in  the  sur- 
rounding integument,  which  is  ill-defined  in  its  borders,  gradu- 
ally fading  away  into  the  healthy  tissue.  This  swelling  is  but 
little  painful,  the  temperature  is  but  slightly  raised,  and  it 
gradually  extends  itself,  while  bulls  form  over  the  dead  tissue 
towards  the  centre  of  the  swelling.  The  central  slough  en- 
larges, but  not  to  any  great  extent  or  depth ;  it  is  now  ex- 
tremely hard,  while  the  surrounding  swelling  and  oedema  may 
become  enormous.  A  curious  fact,  says  M.  Bourgeois,  is  the 
little  pain  that  these  large  swellings  cause;  and  that  when 
they  become  painful  it  may  be  looked  upon  as  a  hopeful  sign 
that  a  reactionary  process  has  commenced.  If  the  disease  be 
situated  upon  the  trunk  or  extremities,  inflamed  and  indurated 
lymphatics  are  often  seen  stretching  away  from  the  swelling  to 
the  neighbouring  glands.  Such  is  the  usual  course  of  a  malig- 
nant pustule :  at  first  a  red  spot,  then  a  vesicle,  then  a  solid 
and  circumscribed  swelling  beneath  ('tumeur  charbonneuse ') 
surrounded  by  a  diffused  and  softish  oedema,  a  dry  leathery 
central  eschar,  and  a  secondary  formation  of  vesicles  or  bullae. 

The  more  characteristic  signs  as  distinguishing  this  disease 
from  others  may  be  stated  to  be  a  remarkable  freedom  from 
severe  pain,  the  little  increase  in  the  temperature  of  the  parts, 
the  dryness  of  the  slough,  the  entire  absence  of  pus  in  all  stages 
of  the  malady,  and  the  fact  that  the  destruction  of  the  tissues 
proceeds  from  the  skin  towards  the  deeper  tissue,  and  not,  as 
in  carbuncle,  by  a  central  sloughing  of  the  subcutaneous  parts, 
followed  by  death  of  the  skin. 

Malignant  pustule  generally  runs  its  course  either  to  a 
favourable  or  fatal  issue  in  a  period  varying  from  four  to  nine 
days.  One  must  not  suppose,  says  M.  Bourgeois,  that  all 
malignant  pustules  follow  this  succession  of  changes  exactly  as 
described  above.    In  some  cases  the  eschar  is  not  larger  than  a 
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lentil,  and  occupies  but  a  part  of  the  thiclmess  of  tlie  integu- 
ment, the  surrounding'  oedema  hardly  exceeds  the  '  tumeur 
charbonneuse  '  in  extent ;  which  latter  may  even  not  exist,  and 
these  differences  are  consistent  with  the  most  favourable  or 
fatal  issue.  Still,  for  the  most  part,  the  more  extensive  the 
local  affection,  the  more  is  there  to  be  apprehended  as  regards 
the  issue  of  the  case. 

Constitutional  symptoms. — These  may  early  show  themselves; 
often  soon  after  the  appearance  of  the  first  vesicle,  the  patient 
being  seized  with  rigors,  headache,  and  symptoms  of  general 
depression.  At  other  times  the  symptoms  come  on  a  few  days 
later,  most  commonly  showing  themselves  between  two  and  three 
days  after  the  appearance  of  the  circumscribed  swelling  ('  bou- 
ton  ')  at  the  base  of  the  eschar  ;  very  soon  the  tongue  becomes 
coated  with  a  white  fur ;  the  pulse  is  full,  frequent,  and  soft ; 
the  bowels  constipated  ;  and  appetite  is  lost.  These  symptoms 
are  generally  followed  by  bilious  vomiting,  depression,  faintings, 
difficulty  of  breathing,  loss  of  sleep,  a  coldness  of  the  external 
surface,  a  failure  of  the  pulse,  cold  sweats,  and  the  patient 
generally  dies  in  a  condition  much  resembling  that  of  collapse 
from  cholera ;  delirium  is  rare.  Usually  before  death  the  local 
swelling  ceases  to  increase ;  indeed,  in  some  few  cases,  may 
recede,  while  the  colour  of  its  sui'face  becomes  more  livid  and 
it  loses  its  temperature. 

Post-mortem  appearances. — The  decomposition  of  the  body  is 
very  rapid.  The  serous  cavities  generally  contain  a  small 
quantity  of  darkish  serum ;  the  blood  is  found  fluid  and  dark- 
coloured  ;  small  ecchymoses  are  often  found  on  the  mucous 
membrane  of  the  stomach  and  small  intestines ;  the  spleen  is 
engorged  with  blood  and  softened ;  the  liver  and  other  paren- 
chymatous viscera  are  more  or  less  congested  with  dark-coloured 
blood. 

The  posterior  lobes  of  the  lungs  are  much  loaded  with  blood, 
and  the  bronchial  mucus  is  blood-stained. 

The  heart  and  brain  show  the  same  tendency  to  early  soft- 
ening and  passive  congestions ;  the  local  slough,  if  examined, 
is  found  to  consist  of  dry  stratified  layers,  dark  brown  or  black  ' 
in  colour,  like  old  leather  in  consistence,  and  creaking  when  | 
cut  with  a  knife.  f 

Prognosis. — Of  the  various  circumstances  influencing  the  | 
prognosis,  M.  Bourgeois  enumerates — 1,  the  age ;  2,  the  seat  \ 
of  the  affection ;  3,  the  constitution  of  the  patient ;  and  4,  the 
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local  character  of  the  disease,  and  its  duration  before  treatment 
is  adopted.  1,  the  younger  the  patient,  the  better  is  the 
prospect  of  recovery ;  2,  the  head  and  neck  are  the  most  dan- 
gerous seats  of  malignant  pustule  ;  3,  as  in  other  diseases,  the 
amount  of  constitutional  resistance  the  patient  can  oppose  to 
the  malady  largely  influences  his  chance  of  recovery  ;  4,  it  is  a 
highly  favourable  circumstance  if  the  patient  is  seen  when  the 
disease  is  still  local,  and  before  the  symptoms  of  general  blood- 
poisoning  have  shown  themselves;  and  the  prospect  of  recovery 
is  less  bright  the  longer  the  time  that  has  elapsed  since  the 
onset  of  the  malady,  and  the  greater  the  severity  of  the  consti- 
tutional symptoms.  A  favourable  local  sign  is  the  existence  of 
a  bright-red  flush  over  the  part,  -and  any  considerable  increase 
in  the  normal  temperature  ;  also  the  distinct  limitation  of  the 
local  induration  may  be  looked  upon  as  a  circumstance  of 
favourable  augury. 

Treatment. — Since  this  malady  in  its  first  onset,  and  for  an 
uncertain  period  afterwards,  is  merely  a  local  affection,  it  is 
for  a  time  within  the  control  of  local  remedies ;  these  being 
any  of  the  more  active  forms  of  potential  cautery  and  the  hot 
iron.  M.  Bourgeois  agrees  with  others  in  recommending,  as 
the  most  efficient  and  easily-applied  form  of  caustic,  the  solid 
hydrate  of  potash,  which  the  former  gentleman  uses  by  rubbing 
the  solid  stick  of  potash  into  and  around  the  eschar  and  its 
surrounding  vesicles,  until  it  is  thoroughly  destroyed  and  the 
healthy  tissues  are  reached ;  the  semi-fluid  detritus  is  then 
to  be  wiped  away,  and  the  dead  parts  allowed  to  separate  by 
ulceration. 

In  cases  where  the  disease  has  made  great  progress  before 
being  subjected  to  treatment,  and  the  tissues  are  penetrated  to 
some  depth,  M.  Bourgeois  recommends  that  a  layer  from  the 
surface  of  the  eschar  be  raised  and  removed  with  a  knife,  and 
the  potash  be  then  applied.  In  any  case  where  the  local 
slough  extends  after  the  application  of  the  caustic,  the  latter 
must  be  reapplied  as  soon  as  the  non-arrest  of  the  local  disease 
becomes  evident. 

The  constitutional  remedies  in  this  disease  are  such  as  the 
general  symptoms  of  the  case  would  suggest,  the  indication 
being  to  avoid  all  measures  likely  to  exhaust  the  patient,  and 
to  administer  stimulants  and  nourishing  food  in  an  easily 
assimilable  form. 

Occasionally  malignant  pustule  assumes  another  external 
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appearance,  to  wHicli  M.  Bourgeois  gives  the  name  of  malignant 
oedema.*  It  differs  from  malignant  pustule  only  in  its  external 
manifestation ;  in  all  more  essential  features  the  diseases  are 
identical.  It  is  generally  met  with  about  the  eyelids  and  face. 
The  prominent  feature  of  this  form  of  the  disease  is  a  softish, 
ill-defined,  indolent-looking  oedema  of  a  pallid  colour,  rapidly 
increasing ;  the  subsequent  formation  of  vesicles  is  less  regular, 
and  the  appearance  of  a  characteristic  central  eschar  may  be 
absent,  as  also  may  be  the  central  induration. 

Chilblain. 

This  term  is  aj)plied  to  certain  characteristic  local  inflamma- 
tions of  the  integument  of  an  asthenic  type,  subject  to  regularly 
recurring  attacks  of  congestion.  They  appear  in  persons  pre- 
disposed to  the  affection  under  circumstances  of  sudden  varia- 
tions in  the  external  temperature. 

A  predisposition  to  this  affection  often  prevails  in  certain 
families  ;  it  exists  most  frequently  in  the  young  of  both  sexes, 
and  in  adult  females  more  often  than  in  men.  This  liability  to 
chilblains  generally  passes  off  as  manhood  comes  on,  and  is 
but  rarely  met  v^ith  in  men  over  forty  years  of  age,  though  in 
women  it  may  continue  throughout  life. 

The  predisposition  to  chilblains  is  often  connected  with  a 
certain  slowness  or  feebleness  of  the  general  circulation,  as 
evidenced  by  cold  feet  and  hands,  and  occasional  lividity  of  the 
finger-ends  and  lips  during  winter-time.  Their  apj)earance  is 
generally  ascribed,  and  often  with  truth,  to  the  too  sudden 
warming  of  a  part  when  thoroughly  chilled  down  by  jjrevious 
exposure  to  cold.  But  a  change  of  weather,  or  of  residence  to 
a  colder  neighbourhood,  a  sudden  thaw  after  snow  or  prolonged 
frost,  or  the  appearance  of  an  east  wind,  is  sufiicient  to  occasion 
them  in  many  persons.  In  some  individuals,  if  the  hands  or 
feet  are  chilled  down,  from  any  cause,  below  a  certain  standard, 
notwithstanding  all  precautions  to  the  contrary,  it  is  impossible 
to  restoi-e  the  temperature  without  producing  one  or  more 
chilblains. 

There  are  three  kinds,  or  rather  degrees,  of  chilblains  :  1st, 
where  there  is  simple  congestion,  generally  attended  by  great 
itching,  alternating  with  periods  of  extreme  tenderness  to 
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external  pressure ;  2nd,  where  vesication  occurs ;  and  3rd,  where 
death  of  the  subjacent  skin  or  areolar  tissue  takes  place. 

The  same  chilblain  may  pass  through  all  these  phases  in  the 
above-named  order ;  but  more  frequently  we  find  that  in  the 
same  individual  chilblains  run  a  pretty  constant  course.  In 
some  they  do  not  vesicate  or  break ;  in  others  they  vesicate 
easily,  and  on  breaking  show  superficial  excoriations  ;  in  others, 
after  breaking,  the  subjacent  integument  is  found  ulcerated  or 
more  completely  devitalised.  Again,  some  persons  suffer  from 
chilblains  which  itch  but  little,  but  show  themselves  as  red  and 
intensely  sensitive  swellings  of  the  integuments.  From  the 
appearance  of  a  chilblain  in  its  early  stage  but  little  informa- 
tion is  to  be  gained  as  to  its  eventual  result.  Most  persons, 
however,  know  too  well  what  course  their  own  chilblains  will 
pursue  from  repeated  experience. 

The  local  symptoms  and  appearance  of  chilblains  are  too 
familiar  to  require  a  special  description,  and  we  therefore  pass 
them  by  to  allude  to  a  peculiarity  belonging  to  this  affection, 
which,  we  believe,  has  not  previously  attracted  notice.  The 
peculiarity  to  which  we  wish  to  draw  attention  is  the  regular 
and  periodical  exacerbations  that  occur  in  the  local  symptoms 
so  long  as  the  chilblain  is  in  progress. 

Almost  all  chilblains  are  subject  to  a  diurnal  attack  of 
congestion,  which  occurs  during  the  afternoon  or  towards 
evening,  when  the  affected  part,  by  a  feeling  of  increased  heat 
and  a  pricking  sensation,  shows  signs  o*^  an  increased  afilux  of 
blood;  this  is  soon  followed  by  intense  itching,  then  by 
swelling,  with  relief  to  the  irritation ;  and  lastly  succeeds  a 
condition  of  soreness,  aching,  and  extreme  sensibility  to 
pressure,  which  continues  throughout  the  night,  and  is  pe- 
culiarly appreciable  next  morning,  when  the  sufferer  puts  on 
his  shoes  or  boots. 

The  exact  hour  of  the  daily  attack  of  congestion,  as  well  as 
its  severity,  may,  within  certain  limits,  be  influenced  by  external 
circumstances.  Thus  the  attack  may  be  hastened  by  anything 
which  stimulates  either  the  local  or  general  circulation  of  the 
body,  such  as  the  exposure  of  the  parts  affected  to  the  warmth 
of  a  fire  or  a  heated  room.  The  constitutional  effect  of  the 
midday  meal  in  children,  and  the  evening  dinner  in  adults,  is 
generally  siifiicient  to  determine  the  period  of  attack ;  children 
for  the  most  part  suffering  in  the  afternoon,  adults  in  the 
evening,  during  or  after  dinner ;  conversely  the  opposite  effects 
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may  be  observed  where  external  circumstances  are  unfavourable 
to  the  advent  of  the  attack,  which  latter  may  be  postponed 
until  after  the  sufferer  has  retired  to  rest.  In  many  young 
persons  at  boarding-schools  the  extremities  are  cold  throughout 
the  day ;  and  it  is  not  until  the  child  is  in  bed  that  the  general 
temperature  is  restored  to  its  natural  standard.  The  severity 
of  each  daily  exacerbation  generally  bears  a  direct  relation  to 
the  degree  of  cold  to  which  the  patient  has  been  previously 
exposed ;  and  the  colder  the  chilblains  are  in  the  morning,  the 
more  will  they  itch  in  the  afternoon. 

We  have  occasionally  met  with  persons  whose  chilblains  are 
subject  to  two  attacks  of  congestion  daily :  the  first  occurring 
late  in  the  afternoon ;  the  second  at  night-time,  when  the 
parts  are  warm  in  bed.  In  some  few  persons  chilblains  do  not 
itch  at  all — they  tingle  and  burn  during  the  daily  attack,  and 
at  other  times  are  swollen  and  extremely  tender. 

During  the  onset  of  the  diurnal  exacerbation  the  general 
circulation  is  quickened,  and  the  temperature  of  the  affected 
part  is  considerably  raised,  being  often  ten  degrees  or  more 
above  that  of  the  part  before  the  attack  set  in,  and  from  one 
to  six  degrees  above  the  neighbouring  surface  of  the  healthy 
skin. 

Chilblains  generally  appear  on  those  parts  of  the  body  where 
the  circulation  is  most  liable  to  be  affected  by  changes  in  the 
external  temperature.  In  the  same  individuals,  however,  the 
part  of  the  body  attacked  every  winter  is  little  liable  to  vary. 
Some  suffer  on  the  hands  alone ;  others  on  the  feet  only ;  while 
others  may  be  attacked  on  both  hands  and  feet ;  or,  again, 
the  lobes  of  the  ears  may  be  the  seat  of  chilblain,  or  even  the 
end  of  the  nose. 

Of  the  local  causes  of  this  affection  those  are  most  efficient 
that  hinder  the  free  circulation  in  a  part,  and  thereby  allow 
external  cold  to  exercise  its  most  depressing  effects ;  such  are 
tight  gloves,  elastic  bracelets  and  garters,  tight  shoes,  sitting 
long  in  cold  rooms  with  the  feet  pendent,  and  other  circum- 
stances of  a  like  kind. 

Treatment. — Though  in  some  persons  no  precautionary 
measures  will  prevent  the  occurrence  of  chilblains,  nor  will  any 
remedy  remove  them,  yet  even  in  these  individuals  both  their 
number  and  their  severity  may  be  favourably  influenced  by 
appropriate  treatment ;  while  in  other  persons  the  attack  may 
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be  either  altogether  avoided,  or  if  it  occur,  the  chilblains  may 
be  cured. 

Of  general  measures  either  to  prevent  or  mitigate  the  severity 
of  an  attack,  the  most  efficacious  are  such  as  promote  a  vigorous 
state  of  the  general  circulation.  In  matters  of  diet,  the 
addition  of  a  glass  or  two  of  wine  to  the  daily  food,  or  a 
morning  draught  of  warm  milk  with  rum  will  often  prove  of 
service ;  while  if  medicine  be  required,  small  stimulant  doses  of 
opium  with  quinine  may  be  advantageously  given.  In  persons 
liable  to  chilblains,  and  especially  in  young  people,  additional 
under-clothing  should  be  worn  during  cold  weather;  and,  if 
possible,  an  even  temperature  should  be  maintained  within 
doors  by  fires  in  the  sleeping-rooms — for  among  time-honoured 
conventionalities,  none,  in  the  case  of  young  persons,  is  more 
conducive  to  chilblains  than  the  great  inequality  that  generally 
exists  between  the  temperature  of  the  sleeping  and  sitting 
rooms  during  winter-time. 

The  circulation  and  temperature  in  the  extremities  are  best 
maintained  by  warm  and  particularly  by  roomy  coverings  for 
both  feet  and  hands.  For  the  hands,  loose  gloves  lined  with 
chamois-leather  are  best ;  and  for  the  feet,  large  boots  or  shoes, 
and  wash-leather  or  woollen  socks.  Tight  gloves  and  shoes, 
tightly-laced  boots,  and  garters,  and  elastic  bracelets,  should 
be  particularly  avoided. 

As  long  as  chilblains  remain  unbroken,  and  if  the  external 
surface  is  not  too  sensitive  to  pressure,  various  stimulating 
embrocations  may  be  beneficially  employed  :  such  as  Wardrop's 
liniment ;  a  mixture  of  two  parts  of  tincture  of  cantharides  with 
six  of  soap-liniment ;  camphorated  spirit ;  equal  parts  of 
turpentine  and  copaiba ;  or  tincture  of  iodine  and  soap-liniment. 
When  the  external  surface  is  very  tender,  a  good  local  applica- 
tion is  formed  by  a  mixture  of  two  ounces  of  collodion,  six 
drachms  of  Venice  turpentine,  and  three  drachms  of  castor-oil; 
or  tender  chilblains,  that  do  not  itch,  may  be  covered  over  by 
adhesive  plaster  spread  upon  kid  or  chamois  leather. 

To  relieve  the  itching,  if  it  be  excessive  and  unbearable,  some 
resort  to  the  expedient  of  rubbing  the  part  with  snow,  or 
plunging  the  feet  into  cold  water ;  while  others  find  relief  by 
putting  the  parts  into  hot  water  with  a  small  quantity  of 
mustard-flour  in  it. 

It  may  happen  that  the  daily  attack  of  irritation  occurs  at 
some  hour  of  the  day  most  inconvenient  to  the  sufferer; 
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perhaps  interfering  with,  his  enjoyment  when  in  society,  or 
altogether  deterring  him  from  both  business  and  pleasure 
during  a  certain  period  of  the  afternoon  or  evening.  In  such 
cases  much  discomfort  may  be  avoided  by  artificially  inducing 
the  daily  attack  at  an  earlier  and  more  convenient  hour,  and 
this  may  be  done  by  keeping  the  feet  for  a  short  time  in 
mustard  and  warm  water.  Vesicated  chilblains  may  be  pro- 
tected by  a  coating  of  collodion  and  castor-oil  varnish.  For 
ulcers  or  sloughs  resulting  from  chilblains,  poultices  smeared 
with  turpentine,  or  resin  cerate,  or  Peruvian  balsam,  may  be 
applied  until  the  slough  separates,  when  the  sore  may  be 
dressed  with  any  of  the  above-named  applications  upon  lint. 

Diseases  of  the  Nails. 

Onychia  maligna  is  a  term  applied  to  a  specific  form  of  ulce- 
ration commencing  about  the  matrix  of  the  finger-nails.  The 
disease  is  almost  confined  to  children  under  ten  years  of  age, 
and  is  by  no  means  of  frequent  occurrence.  Among  more  than 
seven  thousand  surgical  out-patients  under  twelve  years  of  age, 
I  have  found  the  disease  in  nine  instances  only,  and  these 
cases  occurred  between  the  ages  of  one  year  and  seven. 

Onychia  usually  has  its  origin  in  a  pinch  or  a  crush  of  the 
finger-end,  such  as  may  either  bruise  the  matrix  or  loosen  the 
attachments  of  the  nail.  Soon  after  the  injury,  the  finger-ends 
swell,  and  fluid  is  effused  beneath  the  nail ;  which  latter  loses 
its  natural  colour,  and  becomes  thin  and  flattened  at  the  end,  or 
more  rarely  curled  up  laterally.  As  it  grows,  it  turns  upwards 
from  its  normal  attachment,  and  exposes  beneath  it  an  exceed- 
ingly foul  and  painful  ulcer,  having  a  peculiar  and  character- 
istic foetor ;  while  the  finger-end  becomes  greatly  enlarged  and 
bulboiis-looking,  its  integuments  being  hardened,  shining,  and 
of  a  livid  red  colour. 

The  disease  seems  little  prone  to  spontaneous  recovery  ;  but 
may  continue  its  progress  until  the  last  joint  of  the  finger  be 
lost,  or  the  phalanx  necrosed  by  extension  of  the  ulceration. 

The  treatment  consists,  first,  in  the  evulsion  of  the  nail,  if  it 
be  loose,  displaced,  or  discoloured  ;  subsequently  the  ulcerated 
surface  may  be  dressed  with  black  wash,  or  a  lotion  formed  of 
one  or  two  drachms  of  the  liquor  potassse  arsenitis  to  an  ounce 
of  water.  The  arsenical  application  appears  to  exercise  some 
specific  effect  on  onychia,  and  rarely  fails.    Such  constitutional 
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remedies  as  seem  suitable  to  each  case  may  at  the  same  time  be 
employed ;  and  among  these  chlorate  of  potash,  with  bark, 
appears  to  be  of  use  in  many  cases.  Amputation  has  been 
occasionally  practised  as  a  cure  for  this  disease,  and  a  mercu- 
rial course  has  been  recommended.  The  former  is  an  unne- 
cessary mutilation,  and  the  latter  is  not  required  in  the  form  of 
the  disease  described  above. 

There  is  a  form  of  onychia  having  its  origin  in  constitutional 
syphilis.  It  usually  attacks  the  toe-nails,  and  is  often  asso- 
ciated vrith  ulcerative  fissures  between  the  toes ;  '  rhagades 
digitorum,'  as  they  were  formerly  termed.  In  this  form  of  the 
disease  the  ulceration  is  generally  less  extensive,  the  surround- 
ing swelling  is  not  so  considerable,  and  the  nail  is  less  seriously 
implicated  ;  while  the  history  of  the  patient,  or  the  concurrence 
of  some  other  symptom  of  syphilis,  furnish  evidence  of  the 
nature  of  the  disease.  Syphilitic  onychia  may  be  treated  locally 
by  the  black  or  yellow  wash ;  it  being,  of  course,  of  primary  im- 
portance to  adopt  appropriate  anti- syphilitic  measures. 

Psoriasis  may  attack  the  nails,  either  those  of  the  fingers  or 
toes ;  and  it  is  often,  though  not  always,  local  evidence  of  con- 
stitutional syphilis.  In  this  affection  the  central  part  of  the 
nail  becomes  thickened,  rough,  and  scabrous,  and  unnaturally 
convex  ;  the  free  edge  is  often  split ;  the  cuticular  fringe  at  the 
bottom  of  the  nail  is  ragged  and  retracted,  leaving  a  deep  fissure 
between  the  nail  and  the  skin  of  the  fii  ger.  The  whole  nail, 
in  an  extreme  case,  resembles  in  miniature  the  outside  of  the 
concave  shell  of  an  oyster.  The  affection  is  chronic  in  its 
nature,  and  exceedingly  difi&cult  to  cure.  It  is  probable  that 
the  nails  are  liable  to  some  of  the  vegetable  parasitic  affections 
of  the  skin,  since  Dr.  Hilton  Fagge  has  recently  discovered  in 
the  nails  of  individuals  suffering  from  ringworm,  spores,  re- 
sembling those  of  Tinea  Tonsurans.* 

In  syphilitic  psoriasis  the  administration  of  small  doses  of 
mercury  continued  over  a  long  period  is  likely  to  prove  benefi- 
cial ;  and  in  cases  of  non-syphilitic  origin  the  most  hopeful 
constitutional  treatment  is  that  by  arsenic  in  combination  with 
some  tonic.  The  appearance  of  the  nails  may  be  much  im- 
proved by  smoothing  them  down  with  glass  or  fine  sand-paper ; 
or  the  roughness  may  for  a  time  be  removed  by  friction  with 
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dilute  acetic  acid ;  and  at  night-time  the  skin  at  the  margins 
of  the  nails  may  be  dressed  with  a  mixture  of  white  precipitate 
and  tar-ointment. 

In-grown  toe-nail,  as  the  affection  is  usually  termed,  occurs, 
we  believe,  invariably  on  the  outer  side  of  the  nail  of  the  great 
toe.  It  is  caused  either  by  over- crowding  the  toes  and  thereby 
thrusting  the  soft  parts  over  the  margin  of  the  nail,  or  by  the 
toe-nail  being  cut  away  too  deeply  at  the  outer  angle,  allowing 
the  soft  parts  to  encroach  on  the  proper  limits  of  the  nail ; 
which  latter^  so  soon  as  it  again  grows  up  froin  below,  imbeds 
itself  in  the  overlapping  integument.  The  continued  pressure 
causes  considerable  pain  and  inconvenience  in  walking,  and  if 
mirelieved  often  gives  rise  to  a  fungous  growth  of  very  sensitive 
granulations,  which  may  cover  the  entire  nail. 

In  the  treatment  of  this  affection  it  is  of  primary  importance 
to  secure  a  roomy  covering  for  the  foot.  If  the  disease  has 
been  but  a  short  time  in  progress,  and  has  not  produced  any 
considerable  mass  of  overhanging  integument  or  fungous  granu- 
lations, the  pressure  of  the  nail  on  the  soft  parts  may  be 
relieved  by  carefully  packing  into  the  cleft  or  groove  on  the 
affected  side  of  the  nail  oiled  cotton-wool  in  small  shreds  with 
the  flat  end  of  a  probe  or  the  edge  of  a  pen-knife.  This  may 
be  effected  without  causing  any  pain.  The  quantity  of  wool 
introduced  may  be  gradually  increased  at  each  application,  until 
the  soft  parts  are  raised  and  pushed  aside,  so  as  to  expose  the 
free  ed^e  of  the  nail,  beneath  which  the  wool  should  be  inserted 
until  the  natural  state  of  the  parts  is  restored ;  when  the  nail 
should  be  allowed  to  grow  up,  so  as  to  form  a  right  angle  at 
the  outer  corner.  If  there  is  much  inflammation  of  the  parts, 
the  toe  may  be  kept  wrapped  in  water-dressing  during  the 
above  described  treatment ;  while  the  overhanging  integument 
may  be  assisted  to  regain  its  natural  relation  to  the  nail  by  a 
strip  of  adhesive  plaster  applied  to  it,  and  drawn  round  beneath 
the  toe,  so  as  to  exercise  some  traction  on  the  part. 

Another  method  of  relieving  the  flesh  from  pressure  in  more 
severe  cases  is  by  scraping  the  in-grown  side  of  the  nail  very 
thin  with  glass  or  the  edge  of  a  knife ;  or  the  free  edge  of  the 
nail  may  be  knotched,  and  a  longitudinal  division  be  made 
down  to  the  matrix,  by  cutting  with  a  knife  from  the  surface, 
This  will  allow  the  partially  detached  strip,  as  it  grows,  gradu- 
ally to  overlap  the  body  of  the  nail,  and  thus  free  the  soft  parts 
from  pressure. 
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When,  from  neglect  of  remedial  measures,  the  nail  has  pene- 
trated deeply  into  the  flesh,  and  there  is  either  considerable 
ulceration  or  fungous  granulations,  the  most  successful  treat- 
ment is  to  remove  at  once  the  offending  portion  of  the  nail. 
This  may  be  done  rapidly  and  almost  painlessly,  with  the  help 
of  ether  spray,  by  thrusting  a  strong  pair  of  scissors  beneath  the 
nail,  from  its  free  edge  down  to  the  matrix,  and  tearing  out 
the  outer  strip  of  nail  with  strong  forceps.  The  same  proceed- 
ing can  be  effected  more  gradually  and  with  but  little  pain  by 
those  skilled  in  the  practice,  by  dividing  the  nail  with  a 
knife  from  the  surface  towards  the  matrix,  and  then  slowly 
separating  the  semi-detached  portion  from  its  deep  connec- 
tions. 

The  exuberant  granulations  which  often  form  in  this  disease 
can  be  disposed  of  by  dusting  with  the  oxide  of  zinc,  or  by  a 
lotion  formed  of  the  tincture  of  the  sesquichloride  of  iron,  or 
they  may  be  destroyed  with  sulphate  of  copper  or  lunar  caustic. 
Removal  of  the  overhanging  mass  with  a  knife,  though  effectual, 
somewhat  prolongs  the  healing.  It  has  been  recommended  to 
treat  this  affection  by  the  introduction  of  a  thin  strip  of  sheet- 
lead  beneath  the  margin  of  the  nail.  The  lead  should  be  bent 
so  as  to  pass  round  beneath  the  toe  towards  the  inner  side  of 
the  foot.  This  plan  is  somewhat  difficult  to  carry  out,  on 
account  of  the  pain  it  is  liable  to  occasion. 
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TO  prevent  or  diminish  pain  in  surgical  operations  is  an. 
object  so  desirable,  that  many  in  various  ages  in  the 
history  of  Medicine  have  sought  to  attain  it,  either  by  means 
of  narcotic  drugs  designed  to  act  on  the  body  generally,  or  by 
compressing  or  otherwise  locally  affecting  the  nerves  of  the 
part  concerned.t 

The  first  really  valuable  suggestion,  however,  was  made  in 
the  year  1800  by  Sir  Humphry  Davy,  who,  having  himself  ex- 
perienced relief  from  pain  when  breathing  nitrous  oxide  gas, 
threw  out  the  hint  that  it  might  probably  be  employed  with 
advantage  to  produce  a  similar  effect  in  surgical  practice.  J 

The  same  idea  occurred,  after  the  lapse  of  nearly  half  a 
century,  to  Dr.  Horace  Wells,  a  dentist  in  Hartford,  Con- 
necticut, who,  in  1844,  underwent  the  exti'action  of  a  tooth 
without  pain  after  inhaling  the  gas,  and  gave  it  with  satis- 
factory results  to  several  of  his  patients  ;  but  he  soon  after 
found  the  practice  so  uncertain  that  he  abandoned  it  entirely.  § 
About  the  same  period.  Dr.  W.  T.  G.  Morton,  of  Boston,  in 
America,  who  had  previously  been  a  partner  with  Wells,  but 
did  not,  as  he  informs  us,  receive  any  suggestion  from  him, 
became  possessed  with  the  desire  of  discovering  an  efficient 
anaesthetic,  and  commenced  a  series  of  experiments  upon  him- 
self and  the  lower  animals,  which  at  last  resulted  in  his 
extracting  a  tooth  painlessly  from  a  patient,  to  whom  he  had 

*  In  revising  this  .article  for  the  2nd  edition,  I  have  thought  it  best  to 
leave  it  essentially  unchanged,  and  append  to  it  such  observations  as  have  been 
suggested  by  the  experience  of  the  time  which  has  elapsed  since  the  first 
publication.    See  p.  490. 

t  For  much  cuiious  information  regarding  the  histoiy  of  this  subject  the 
reader  is  referred  to  the  work  of  the  late  Dr.  Snow  on  Ancesthetics. 

\  Chemical  Researches,  p.  5.50. 

§  Statements  of  William  T.  G.  Morton,  M.I).,  on  his  claim  to  the  Discovert/  of 
the  Anastlietic  Properties  of  Ether,  ^-c,  Washiugton,  1853,  pp.  42,  &c. 
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administered  the  vapour  of  sulphuric  ether  by  inhalation.  This 
was  on  September  30th,  1846.*  Soon  afterwards  he  publicly 
exhibited  his  method  at  the  Massachusetts  General  Hospital ; 
and  thenceforward  anaesthesia  in  surgery  was  an  established 
blessing  to  mankind. 

Sulphuric  ether  is  still  extensively  used  as  an  aneesthetic  in 
America  ;  but  in  Europe  chloroform  is  generally  preferred  to  it. 
Disguised  under  the  name  '  chloric  ether,'  in  which  it  exists 
diluted  with  spirit  of  wine,  this  agent  was  the  subject  of  Dr. 
Morton's  first  experiment  upon  himself ;  f  and  it  was  used  in 
the  same  form  at  St.  Bartholomew's  Hospital,  in  preference  to 
sulphuric  ether,  by  Mr.  Lawrence  in  the  summer  of  1847.  J  In 
the  autumn  of  that  year  Dr.,  afterwards  Sir  James  Y.,  Simpson, 

I  who  was  engaged  in  a  series  of  experiments  with  various  nar- 
cotic vapours,  employed  for  the  first  time  the  active  principle 
of  chloric  ether,  at  the  suggestion  of  Mr.  Waldie,  of  the  Apo- 
thecaries' Hall  of  Liverpool ;  §  and  finding  that  the  pure  chloro- 
form was  more  potent  than  sulphuric  ether,  yet  caused  less 
bronchial  irritation,  while  its  odour  was  more  agreeable  and  its 
inferior  volatility  rendered  its  exhibition  more  easy,||  he  zea- 
lously recommended  it  to  the  profession,  and  it  has  since  been 
generally  employed  throughout  Europe. 

The  effects  produced  by  chloroform  are  such  as  to  fit  it  re- 
markably for  the  purposes  of  the  surgeon.  Like  most  narcotics, 
it  tends  to  cause,  after  temporary  excitement,  suspension  of  the 
functions  of  the  nervous  centres,  but  afieets  them  not  simulta- 
neously, but  in  a  certain  order ;  and  the  brain  is  the  first  to  show 
loss  of  power  in  failure  of  sensation  and  voluntary  motion.  If 
this  were  all,  ansesthesia  would  be  a  questionable  boon ;  as  the 
work  of  the  surgeon  would  be  interrupted  and  often  marred  by 

j  involuntary  struggles  on  the  part  of  the  patient.  But  very  soon 
the  spinal  cord  also  is  subdued,  and  the  reflex  functions  of  the 
cerebro-spinal  axis  are  abolished  so  far  as  concerns  the  volun- 
tary muscles,  which  consequently  lie  perfectly  relaxed  and 


*  Dr.  Morton's  Statements,  ^c,  pp.  45,  &c.  t  Op.  cit.  pp.  45,  46. 

t  Snow  on  Ancesthetics,  p.  20.  That  chloric  ether  was  employed  at  St.  Bar- 
tholomew's Hospital  has  been  further  confirmed  by  information  kindly 
communicated  to  me  by  Mr,  Paget. 

§  Snow  on  Ancesthetics,  pp.  21,  22;  also  Dr.  Simpson's  original  pamphlet, 
Accmmt  of  a  netv  Ancesthetic  A(/e)it,  &c.  p.  6. 

II  Foroperations  performed  by  artificial  light, chloroform  has  another  advantage 
over  ether,  in  the  fact  that  its  vapour  is  not  inflammable. 
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passive,  better  suited  for  operative  purposes  tlian  the  most  re- 
solute will  could  render  them.  To  this,  however,  there  is  one 
remarkable  exception,  viz.  that  the  parts  concerned  in  the  re- 
spiratory movements  remain  active  ;  and  the  same  is  the  case 
with  the  sympathetic  ganglia  of  the  heart.  In  other  words, 
when  the  administration  of  chloroform  is  carried  to  a  certain 
point,  the  nervous  system  is  deprived  of  such  powers  as  would 
cause  pain  to  the  patient  or  inconvenience  to  the  surgeon,  but 
retains  intact  the  faculties  essential  to  life. 

There  are,  however,  yet  other  advantages  derived  from  the 
inactivity  of  the  cerebro-spinal  centre.  It  seems  now  clearly 
established  that  the  cessation  of  the  contractions  of  the  heart  in 
the  shock  of  injury  depends  upon  an  action  of  the  brain  and 
cord  upon  the  cardiac  ganglia  through  the  medium  of  the  vagus 
and  sympathetic  nerves ;  and  chloroform,  rendering  this  action 
impossible,  protects  the  heart  from  the  indirect  effect  of  external 
violence.  In  this  way  it  has  greatly  diminished  the  risk  of 
death  upon  the  operating  table,  and  also  has  overthrown  the 
old  rule  of  deferring  amputation  in  cases  of  injury  till  the 
patient  has  recovered  from  the  state  of  collapse  ;  thus  shorten- 
ing the  period  of  mischief  to  the  system  from  the  presence  of 
the  mangled  limb,  and  in  extreme  cases  sometimes  saving  life 
Avhere  it  would  be  hopeless  to  wait  for  returning  consciousness. 
Indeed,  an  amputation  performed  under  chloroform  has  often 
the  effect  of  improving  instead  of  lowering  the  pulse. 

The  most  striking  instance  of  this,  that  has  fallen  under  my  notice,  occurred 
in  A  labourer,  whose  right  arm  and  thigh  had  been  destroyed  by  a  railway 
accident,  just  enough  sound  tissue  being  left  to  admit  of  amputation  through 
the  hip  and  shoulder  joints,  which  was  accordingly  performed  <as  a  forlorn  hope 
by  the  surgeon  in  charge  of  the  case.  The  vital  powers  being  in  a  state  of 
extreme  depression,  it  is  probable  that  without  chloroform  this  severe  measure 
would  have  killed  him  outright,  but  by  help  of  the  anaesthetic  it  was  followed 
by  marked  improvement  of  the  pulse,  which  continued  for  some  hours,  so  as  to 
lead  us  to  entertain  hopes  of  his  recovery. 

Faintness  during  the  operation,  a  species  of  shock,  is  also  got 
rid  of  by  chloroform  ;  and  this,  besides  its  obvious  convenience, 
has  the  advantage  of  lessening  the  chance  of  secondar}-^  hemor- 
rhage ;  for  the  vessels  which  require  ligature  declare  themselves 
as  such  by  bleeding,  instead  of  deceptively  eluding  observation 
in  consequence  of  the  feebleness  of  the  heart  and  the  general 
arterial  contraction  which  coexist  in  the  state  of  syncope. 

The  welfare  of  the  patient  is  besides  greatly  jjromoted  by  the 
mental  tranquillity  arising  from  the  prospect  of  immunity  from 


CHLOEOFOEM. 


483 


suffering,  which  also  induces  persons  to  submit  much  more 
readily  to  the  necessary  operations,  and  often  to  undergo  with- 
out hesitation  treatment  which  was  formerly  impracticable 
because  intolerable- 
Such  being  the  great  benefits  conferred  by  this  agent,  it  is 
melancholy  to  reflect  that  in  many  parts  of  Europe,  and  even  of 
the  United  Kingdom,  it  is  either  withheld  altogether  or  given  so 
scantily  as  to  be  nearly  useless.  This  arises  from  fear,  inspired 
by  several  fatal  cases  that  have  occurred.  But  when  I  state 
that  Mr.  Syme  has  given  chloroform  about  five  thousand  times 
without  ever  meeting  with  a  death,  and  that  Sir  J.  Simpson's 
experience,  also  very  extensive,  has,  so  far  as  I  am  aware,  been 
equally  satisfactory,  it  is  clear  that  it  may  be  used  so  as  to  be 
practically  free  from  any  risk  whatever. 

How  then  are  the  fatal  cases  to  be  accounted  for  ?  Heart- 
disease  has  been  supposed  to  be  a  common  cause  of  them  ;  and 
it  is  a  prevalent  opinion  that  it  is  highly  dangerous  to  admin- 
ister chloroform  to  persons  affected  with  cardiac  disorder. 

It  happens  that  the  only  death  I  ever  witnessed  under  chloroform  occurred  in 
a  person  whose  heart  proved,  on  examination,  to  he  extensively  affected  with 
fatty  degeneration,  such  as  would  be  regarded  as  sufficient  explanation  of 
sudden  death  under  any  circumstances.  The  particulars  of  this  case,  however, 
presented  peculiar  features,  which  lead  me  to  take  a  different  view  of  the  part 
played  by  the  chloroform  from  what  might  at  first  be  assumed.  The  patient 
was  a  man  above  the  middle  period  of  life,  affected  with  cancer  of  the  penis, 
for  which  amputation  of  the  organ  was  to  be  performed.  The  gentleman  in 
charge  of  the  chloroform,  considering  the  momentary  nature  of  the  operation, 
purposely  abstained  from  giving  it  as  fully  as  usual,  and  had  removed  the  cloth 
containing  it  from  the  face  before  the  operation  was  commenced.  The  surgeon 
now  placed  his  finger  on  the  patient's  wrist,  and,  having  ascertained  that  the 
pulse  was  good,  at  once  effected  the  amputation  almost  instantaneously.  I 
observed  that  the  passage  of  the  knife  through  the  member  was  accompanied  by 
a  start  of  the  patient's  body  ;  the  bandage  used  to  control  the  bleeding  was  then 
removed,  but  no  blood  flowed  from  tho  arteries  ;  he  was  found  to  have  no  pulse 
at  the  wrist ;  in  short,  he  was  dead.  From  these  facts  we  can  hardly  doubt  that 
death  was  a  consequence  of  the  shock  of  the  operation  acting  on  a  diseased  heart ; 
and  the  only  question  is  whether  the  circumstance  that  he  had  taken  chloroform 
promoted  that  result.  From  the  foregoing  considerations,  such  a  thing  seems 
altogether  improbable,  as  we  have  seen  that  chloroform  protects  the  heart  from 
the  effect  of  shock.  The  fact  that  the  patient  started  proved  that  reflex  action 
was  not  abolished  in  the  voluntary  muscles,  and  confirmed  the  statement  of  the 
administrator  that  the  chloroform  was  imperfectly  given.  My  own  impression 
is,  that  if  it  had  been  pushed  to  the  usual  degree,  the  fatal  occui'rence  would 
have  been  averted. 

I  have  given  this  case  in  detail  because  I  believe  it  may-  be 
regarded  as  typical  of  a  considerable  class  in  which  death  has 
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taken  place  suddenly  at  the  commencement  of  an  operation  with 
imperfect  administration  of  chloroform,  which  stands  to  the 
fatal  event  in  the  relation  of  an  accidental  concomitant,  or  rather 
a  preventive  insufficiently  used.* 

A  death  essentiallj'  similar,  though  more  obviously  unconnected  with  chloro- 
form, took  place  on  the  occeasion  when  it  was  intended  to  have  administered  it 
for  the  first  time  in  the  Edinburgh  Infirmary ;  but  Dr.  Simpson  being  prevented 
from  attending,  the  operation  was  commenced  without  the  anaesthetic,  and  the 
patient  died  suddenly  immediately  after  the  first  incision.  It  has  been  often 
remarked,  that  if  the  original  intention  had  been  carried  out,  chloroform  would 
never  have  been  heard  of  again  in  Edinburgh ;  but  it  is  very  likely  that  the 
man  might  then  have  lived  to  testify  to  its  benefits. 

There  is  another  class  of  fatal  cases  in  which  the  use  of 
chloroform  seems  to  have  been  simply  a  coincidence,  the  real 
cause  of  death  being  mental  emotion,  acting  usually  upon  a 
disordered  heart. 

Dr.  Snow  mentions  a  distinct  example  of  this,  where  a  mere  profession  of 
administering  chloroform  was  made,  and  the  patient  died  of  fright ;  t  and  I  am 
able  to  give,  from  Edinburgh  experience,  an  instance  in  which  chloroform  was 
still  more  remotely  concerned.  The  late  Dr.  Richard  Mackenzie  being  called 
to  see  a  gentleman  who  had  fractured  his  radius,  had  some  thought  of  employing 
chloroform  in  examining  the  arm,  but,  changing  his  mind,  made  the  necessary 
manipulations  without  it.  He  then  proceeded  to  leave  the  house  ;  but  had  not 
got  down  the  steps  leading  from  the  door  when  he  was  called  back  with  the 
announcement  that  his  patient  had  suddenly  expired. 

Had  chloroform  been  held  near  the  face  a  few  seconds  before 
this  occurrence,  it  would  certainly  have  been  blamed,  though 
with  manifest  unfairness  ;  and  a  similar  injustice  seems  to  have 
been  committed  with  regard  to  several  cases  in  which  fatal 
syncope  has  taken  place  early  in  the  administration  of  the 
anaesthetic,  when  the  brief  period  of  inhalation  concurred  with 
the  symptoms  in  showing  that  the  patient  was  little,  if  at  all, 
luider  its  influence.  A  fear  of  the  chloroform  itself  seems  to 
have  been  the  exciting  cause  in  some  of  these  cases  ;  and  one 


•  An  observation  made  several  years  ago  hj  Mr.  Bickersteth,  of  Liverpool, 
has  an  interesting  bearing  upon  this  class  of  cases.  He  noticed  on  three  occa- 
sions in  amputation  of  the  thigh  that  the  pulse  stopped  suddenly  at  the  moment 
the  knife  entered  the  limb,  but  recovered  itself  in  a  few  seconds.  The  patients 
were  under  the  influence  of  chloroform  ;  but  as  Mr.  Bickersteth  never  observed 
the  same  thing  again,  though  he  watched  the  pulse  carefully  at  the  same  period 
in  a  great  number  of  capital  operations  under  chloroform,  it  seems  probable  that 
the  an.nesthetic  was  not  administered  to  its  full  degree  in  those  instances.  (See 
Monthly  Journal  of  Medical  Science,  September  1853.) 

t  Snow  on  Anastlu-tics,  p.  201. 
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reason  why  no  such,  in&tance  has  occurred  in  the  Edinburgh 
Infirmary  is  probably  the  unlimited  confidence  reposed  in  this 
agent  by  the  inmates  of  that  institution. 

It  might,  perhaps,  have  been  expected  a  priori  that  chloro- 
form, in  the  early  or  exciting  stage  of  its  operation,  would  act 
upon  a  diseased  heart  like  mental  emotion,  and  cause  irregularity 
or  cessation  of  its  contractions.  This,  however,  does  not  seem 
to  be  the  case  ;  and,  judging  from  my  own  experience,  I  should 
say  that  it  tends  rather  to  remove  intermission  or  irregularity 
of  the  pulse.  On  the  whole  I  believe  that  chloroform,  by  pre- 
venting shock  and  mental  effort  during  the  operation  as  well  as 
anxiety  before  it,  is  in  reality  a  great  source  of  safety  in  heart- 
disease  ;  and  that  if  a  person  with  known  cardiac  affection  decides 
to  place  himself  in  the  hands  of  the  surgeon,  so  far  from  being 
unsuited  for  the  anaesthetic,  he  is  before  all  others  the  man  who 
stands  most  in  need  of  its  protecting  influence. 

Nevertheless,  even  when  the  heart  is  perfectly  healthy,  it  is 
quite  possible  to  administer  chloroform  so  as  to  produce  a 
directly  sedative  and  deadly  influence  upon  the  cardiac  ganglia. 
This  truth  was  deeply  impressed  upon  me  eight  years  ago  by 
the  following  occurrence. 

An  eminent  London  physician,  desirous  of  making  some  experiments  upon  the 
heart,  selected  a  young  donkey  for  the  purpose,  and  requested  me  to  maintain 
artificial  respiration,  which  was  done  by  means  of  a  large  pair  of  bellows  con- 
nected with  a  tube  tied  into  the  trachea,  the  animal  having  been  previously  put 
under  the  influence  of  chloroform.  The  chest  having  been  opened,  the  investiga- 
tion was  continued  for  a  while,  when  the  creature  began  to  exhibit  signs  of 
returning  consciousness.  To  avert  this  I  removed  the  bellows,  and  poured  into 
them  a  considerable  quantity  of  chloroform,  and  resumed  the  artificial  respira- 
tion with  energy  for  a  short  time,  the  natural  respiratory  movements  meanwhile 
continuing ;  when  suddenly  the  heart,  which  lay  exposed  before  us,  ceased  to 
beat,  and  refused  to  contract  again  even  when  its  muscular  substance  was 
pinched,  which  showed  that  its  nervous  apparatus  was  paralysed. 

This  was  no  doubt  caused  by  the  air  becoming  highly  charged 
with  chloroform  in  passing  over  the  extensive  evaporating 
surface  presented  by  the  interior  of  the  bellows.  For  it  had 
been  before  shovm  by  Dr.  Snow,  from  experiments  upon  the 
lower  animals,  that  an  atmosphere  containing  more  than  a 
certain  percentage  of  the  narcotic  vapour  stops  the  heart  before 
breathing  ceases  ;  whereas  the  reverse  occurs  when  the  chloro- 
form is  more  diluted  with  air.*    Hence,  with  the  view  of 

*  I  have  noticed,  however,  that  different  animals  differ  in  their  susceptibility 
to  chloroform.    Thus,  frogs  or  mice  may  be  kept  for  any  length  of  time  under 
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preventing  fatal  syncope,  Dr.  Snow  contrived  an  inhaler  for 
regvJating  the  amount  of  chloroform  vapour  in  the  inspired  air  ; 
and  used  it  in  upwards  of  four  thousand  cases,  of  which  only 
one  was  fatal,  and  even  that  seemed  to  be  so  independently  of 
tlie  chloroform.  Finding  his  ingenious  efforts  crowned  with 
such  success,  and  charitably  supposing  that  all  were  as  careful 
as  himself,  he  concluded  that  fatal  cases  in  the  hands  of  others 
could  result  only  from  a  faulty  method  of  administration  ;  and 
assuming  that  when  chloroform  is  given  from  a  folded  cloth  it 
is  apt  to  be  in  too  concentrated  a  form,  he  attributed  most  of 
the  deaths  that  have  occurred  to  paralysis  of  the  heart  from 
this  cause. 

But  the  cloth  being  the  means  which  has  been  used  from  the 
first  in  Edinburgh,  with  success  even  superior  to  Dr.  Snow's,  I 
have  been  long  satisfied  that  his  ai-gument  was  fallacious  ;  yet 
as  his  special  devotion  to  the  subject,  and  the  valuable  facts 
which  he  has  communicated  regardmg  it,  render  his  opinion 
influential,  I  have  thought  it  worth  while  to  subject  a  matter  of 
such  great  practical  importance  to  experimental  inquiry  ;  and, 
about  the  usual  quantity  of  the  liquid  being  employed,  I  find 
that,  so  far  from  the  amount  of  chloroform  given  off  from  the 
cloth  being  in  dangerous  proportion  to  the  air  inhaled,  the 
whole  quantity  which  evaporates  from  the  under  sm'face,  even 
when  the  rate  is  most  rapid,  viz.  just  after  the  liquid  has  been 
poured  upon  it,  is  below  Dr.  Snow's  limit  of  perfect  security 
against  primary  failure  of  the  heart.* 

its  influence ;  but  bats  are  very  apt  to  die  when  treated  in  exactly  the  same 
way. 

*  The  experiments  were  performed  in  the  following  manner.  A  cloth, 
similar  in  all  respects  to  what  would  be  used  in  practice,  was  supported  upon  a 
light  wire  frame-work,  and  suspended  at  a  little  distance  from  the  floor  by  a 
thread,  connected  with  one  end  of  the  beam  of  a  balance,  projecting  over  the 
edge  of  the  table  on  which  it  stood.  Tlie  weight  of  the  cloth  having  been 
ascertained,  a  weighed  quantity  of  chlorofoim,  corresponding  to  fl.  5jss.,  which 
is  about  the  amount  commonly  used,  was  poured  upon  the  middle  of  the  lower 
surface  of  the  cloth,  which  was  then  allowed  to  hang  close  above  my  face,  so 
that  I  might  breathe  fully  upon  it,  while  inspiration  was  performed  through  a 
long  India-rubber  tube  to  avoid  inhaling  the  chloroform  vapour.  The  amount 
lost  by  the  cloth  was  indicated  by  the  weights  in  the  scale  at  the  other  end  of 
the  beam.  At  the  commencement  of  an  experiment  the  weight  was  made  a  few 
grains  less  than  the  sum  of  the  weights  of  the  cioth  and  chloroform  together, 
and  an  assistant  noted  the  second  when  the  scale  with  the  weights  in  it  came 
to  preponderate  ;  then  removed  ten  grains  so  as  to  allow  the  scale  to  rise,  and 
again  watched  the  time  of  its  descent ;  and  repeated  this  process  several  times, 
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But,  considering  the  great  diffusibility  of  the  vapour,  and 
the  large  amount  blown  away  in  expiration,  it  is  evident  that 
only  a  small  proportion  of  that  which  comes  from  the  lower 
surface  of  the  cloth  really  enters  the  lungs.  Were  it  other- 
wise, it  would  be  extremely  dangerous  to  give  chloroform  with 
the  cloth  to  infants  ;  for  as  they  inhale  but  a  small  amount 
of  air,  they  would  then  breathe  the  vapour  in  a  very  concen- 
trated state ;  yet  all  are  agreed  that  infants  are  peculiarly 
favourable  subjects  for  chloroform.  In  truth,  the  quantity  dis- 
sipated into  the  surrounding  air  when  the  cloth  is  used  in- 
volves considerable  wastefulness  in  this  means  of  administration, 
which  is  its  only  disadvantage  as  compared  with  an  inhaler ; 
but  this  is  abundantly  compensated  by  its  greater  simplicity, 
and  consequent  greater  safety.  For  any  apparatus  which 
has  the  effect  of  preventing  the  free  access  of  the  atmosphere 
must  be  liable  to  operate  in  the  same  deadly  manner  as  the 


thus  obtaining  a  very  accurate  record  of  the  rate  of  alteration  in  the  weight. 
The  lower  surface  of  the  cloth,  which  was  made  slightly  concave,  was  circum- 
stanced j  ust  as  in  the  early  period  of  the  administration  of  chloroform,  except 
that  the  inspired  air  was  drawn  from  a  distance.  Inspiration  does  not,  however, 
materially  affect  the  rate  of  evaporation,  as  was  found  by  experimenting  with  a 
cloth  arranged  above  the  mouth  of  a  tube  into  which  air  was  drawn  by  an 
appropriate  apparatus.  Allowance  being  made  for  the  slight  gain  in  weigh  i 
that  the  cloth  would  obtain  from  absorbing  moisture  from  the  breath,  the 
amount  of  chloroform  lost  from  both  surfaces  together  was  thus  easily  de- 
termined. In  order  to  ascertain  how  much  escaped  from  the  upper  surface, 
experiments  were  made  with  the  same  cloth,  having  first  the  upper  and  then 
the  under  side  securely  covered  with  oil-silk,  the  arrangements  being  as  above 
described,  except  that  my  face  was  not  below  the  cloth.  The  quantity  given 
off  from  the  upper  surface  in  a  normal  atmosphere  was  thus  determined ;  and 
this  being  subtracted  from  the  whole  loss  from  both  surfaces  under  the  circum- 
stances of  inhalation,  gave  the  amount  that  evaporated  from  the  lower  surface 
only.  At  the  temperature  of  70°  F.,  this  proved  to  be,  from  the  average  of 
several  experiments,  about  at  the  rate  of  24  grains  per  minute  during  the  first 
half  minute  ;  and  allowing,  with  Dr.  Snow,  that  20  grains  of  chlorofonn  corre- 
spond to  lo'3  cubic  inches  of  the  vapour,  and  that  400  cubic  inches  of  air  are 
inhaled  in  a  minute,  we  get  4-5  per  cent  as  the  proportion  of  the  chloroform  to 
the  inspired  air,  on  the  hypothesis  that  all  that  evaporates  from  the  lower 
surface  enters  the  lungs  ;  5  per  cent  being  what  Dr.  Snow  was  led  by  his  ex- 
periments to  regard  as  the  proportion  at  which  the  respiration  was  quite  sure 
to  fail  before  the  circulation,  and  that  at  which  he  aimed  with  his  inhaler  (op. 
cit.  p.  84).  On  the  other  hand,  Dr.  Snow  assumed  that,  when  the  cloth  is  used 
at  a  temperature  of  70°  F.,  9-5  per  cent  of  chloroform  is  really  inhaled  (op.  cit. 
p.  34) ;  whereas,  in  truth,  of  the  4"5  per  cent  a  large  amount  is  dissipated  into 
the  surrounding  air. 
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bellows  in  the  case  above  related  ;  and  even  wben  constructed 
upon  the  best  principles,  it  will  require  most  carefal  manage- 
ment, as  is  admitted  by  Dr.  Snow  with  regard  to  his  own 
inhaler.*  On  the  other  hand,  there  can  be  no  mistake  about 
the  manner  of  using  the  cloth,  which  is  also  always  at  hand 
under  all  circumstances. 

The  theory  of  syncope  from  too  great  strength  of  the  anaes- 
thetic vapour  when  the  cloth  is  employed  being  en'oneous, 
the  greater  number  of  the  deaths  still  remain  unaccounted 
for;  and,  if  we  except  a  very  few  instances  for  which  we 
seem  to  have  nothing  to  fall  back  upon  but  an  idiosyncrasy 
so  rare  that  it  may  practically  be  left  out  of  consideration 
altogether,  their  explanation  will,  I  believe,  be  found  in  an 
overdose  of  this  potent  narcotic  from  too  long-continued 
administration. 

This  is  what  might  be  expected  from  a  general  view  of  the 
statistics.  Were  we  to  ask  ourselves  in  what  sort  of  operations 
we  should  have  anticipated  most  frequent  deaths  during  the 
employment  of  chloroform,  we  should  say  in  those  which  are 
likely  to  inspire  great  dread  on  account  of  their  magnitude 
and  severity,  and  to  cause  great  shock  and  great  haemorrhage. 
More  especially  should  these  preponderate  among  fatal  cases 
in  general  hospitals,  where  serious  operations  constitute  the 
majority  of  those  performed.  The  reverse  of  this,  however,  is 
what  we  actually  find.  Of  the  whole  number  of  cases  recorded 
by  Dr.  Snow  in  1858,  as  due  to  the  use  of  chloroform  through- 
out the  world  during  ten  years,  nine  only  occurred  in  any  con- 
siderable surgical  procedure  at  a  general  hospital ;  remarkably 
few,  considering  the  enormous  number  of  important  operations 
that  must  have  been  performed  during  so  long  a  period,  and 
the  variety  in  the  qualifications  of  those  who  administered  the 
chloroform.  On  the  other  hand,  fourteen  took  place  at  similar 
institutions  in  connection  with  the  most  trivial  matters,  such 
as  the  removal  of  a  toe-nail,  the  amputation  of  a  finger,  the 
passing  of  a  catheter,  or  the  cauterising  of  a  wart.  The  only 
rational  exj)lanation  of  this  seems  to  be,  that  when  some  great 
operation  is  to  be  performed,  like  the  amputation  of  a  thigh  or 
the  removal  of  a  stone  from  the  bladder,  plenty  of  well-qualified 
assistants  are  present,  and  each  of  them,  including  the  giver  of 


*  Op.  cit.  pp.  181,  188. 
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tlie  chloroform,  is  duly  impressed  with,  the  importance  of  his 
office,  and  bestows  the  requisite  pains  upon  it.  But  when 
some  trifle  is  to  be  done,  the  whole  affair  is  apt  to  be  regarded 
too  lightly,  and  the  administration  of  the  anaesthetic  is  perhaps 
confided  to  some  unsuitable  person,  who  also  allows  his  atten- 
tion to  be  distracted  by  other  matters.  This  conclusion  is 
entirely  in  accordance  with  my  own  experience,  which,  while  it 
has  convinced  me  more  and  more  of  the  safety  of  chloroform  if 
properly  given,  has  impressed  me  deeply  with  the  necessity  for 
more  vigilant  care  in  its  employment  than  is  sometimes  apt  to 
be  bestowed. 

But  an  overdose  of  chloroform  may  be  caused  by  attention 
misapplied,  as  well  as  by  want  of  attention.  The  requisites 
for  safety  in  using  it  will  be  best  introduced  by  a  short  account 
of  what  ordinarily  occurs  in  the  mode  of  administration  with 
which  I  am  most  familiar.  A  common  towel  being  arranged 
so  as  to  form  a  square  cloth  of  six  folds,  enough  chloroform  is 
poured  upon  it  to  moisten  a  surface  in  the  middle  about  as 
large  as  the  palm  of  the  hand,  the  precise  quantity  used  being 
a  matter  of  no  consequence  whatever.  The  patient  having 
been  directed  to  loosen  any  tight  band  round  the  neck,  and  to 
shut  his  eyes  to  protect  them  from  the  irritating  vapour,  the 
cloth  is  held  as  near  the  face  as  can  be  comfortably  borne, 
more  chloroform  being  added  occasionally  as  may  be  necessary. 
After  a  time,  varying  considerably  in  different  individuals,  but 
generally  longest  in  adults  who  have  been  accustomed  to  the 
free  use  of  narcotics,  and  shortest  in  young  children,*  signs  of 
excitement  begin  to  manifest  themselves  in  various  ejaculations 
and  muscular  efforts,  which  soon  give  place  to  a  state  of  com- 
plete repose.  The  struggles  of  the  patient  are  sometimes  so 
violent  as  to  require  considerable  force  to  restrain  them ;  and, 
for  this  reason,  at  least  one  efficient  assistant  should  always  be 
in  attendance.    On  the  other  hand,  I  have  seen  chloroform 


*  I  once  met  witii  an  instance  in  which  chloroform  seemed  incapable  of 
affecting  a  patient.  It  occun'ed  in  the  private  practice  of  Mr.  Syme,  who  was 
ahout  to  perform  an  operation,  for  which  we  proceeded  to  administer  the 
anaesthetic ;  but  after  we  had  used  the  cloth  till  we  were  tired  without  any 
apparent  effect,  Mr.  Syme  went  on  with  the  operation  while  the  patient  was 
conscious.  Such  a  case  is,  no  doubt,  excessively  rare  ;  but  it  is  interesting  as 
giving  some  colour  to  the  hypothesis,  that  idiosyncrasy  in  the  opposite  direction 
has  existed  in  some  very  few  fatal  cases,  which  seem  to  admit  of  no  other  ex- 
planation, as  alluded  to  in  the  text. 
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induce  nothing  but  a  tranquil  slumber ;  and  it  is  important  to 
bear  in  mind  that  the  stage  of  excitement  cannot  be  reckoned 
on  as  invariably  declaring  itself  at  all. 

The  most  convenient  test  of  the  patient  being  prej)ared  for 
undergoing  the  operation  is  presented  by  the  eye ;  not  in  the 
size  of  the  pupil,  which  is  inconstant  in  its  indications,  but  in 
■what  is  commonly  spoken  of  as  insensibility  of  the  conjunc- 
tiva ;  though  in  truth  it  has  no  relation  to  sensation,  which  is 
abolished  considerably  earlier ;  but  when  unconscious  winking 
no  longer  occurs  on  the  eye-ball  being  touched  with  the  tip  of 
the  finger,  we  have  a  good  criterion  of  the  suspension  of  reflex 
action  in  the  body  generally.  At  this  period  the  pulse  is  in 
about  a  normal  condition,  and  the  respiration  is  usually  either 
natural  or  very  slightly  stertorous,  though  persons  with  a 
strong  tendency  to  snore  may  do  so  almost  from  the  commence- 
ment of  inhalation.  But  if  the  administration  of  the  chloro- 
form be  further  persisted  in,  strongly  stertorous  breathing  will 
soon  be  induced,  and  will  become  aggravated  till  it  passes  into 
complete  obstruction  to  the  entrance  of  air  into  the  chest, 
though  the  respiratory  movements  of  the  thoracic  walls  still 
continue.  Occasionally,  however,  the  premonitory  stertor  is 
deficient,  and  the  breathing  becomes  more  or  less  suddenly 
obstructed.  This  is  a  point  of  great  importance ;  for  without 
close  attention  it  may  escape  notice,  when  the  patient  will  be 
placed  in  imminent  peril.  For  though  the  respiration  may  be 
resumed  spontaneously,  this  cannot  be  relied  on,  and  it  would 
seem  that  when  chloroform  is  given  in  an  overdose,  the  cardiac 
ganglia  are  apt  to  become  enfeebled ;  and  on  this  account 
asphj^xia  produces  more  rapidly  fatal  effects  under  its  influence 
than  in  ordinary  circumstances.  But  if  the  obstructed  state  of 
the  breathing  is  noticed  as  soon  as  it  occurs,  and  the  cloth  is 
immediately  removed  from  the  face,  and  the  tip  of  the  tongue 
seized  with  a  pair  of  artery  forceps  *  and  drawn  firmly  forwards, 
the  respiration  at  once  proceeds  with  perfect  freedom,  the  inci- 
pient lividity  of  the  face  is  dispelled,  and  all  is  well. 

I  am  anxious  to  direct  particular  attention  to  the  drawing 
out  of  the  tongue,  because  1  am  satisfied  that  several  lives  have 


*  The  artery  forceps  are  the  most  convenient  means  of  drawing  the  tongue 
forwards.  The  puncture  which  they  iniiict  is  of  no  consequence ;  the  patient, 
if  he  notices  it  at  all,  supposes  that  he  has  bitten  his  tongue  when  under  the 
chloroform. 


CHLOEOrOEM. 


491 


been  sacrificed  for  want  of  it.  In  order  that  it  may  be  effectual, 
firm  traction  is  essential.  I  have,  more  than  once,  seen  a 
person  holding  the  end  of  the  organ  considerably  beyond  the 
lips  without  any  good  effect,  and,  placing  my  hand  on  his,  have 
given  an  additional  pull,  that  has  re-established  the  respiration. 

A  simple  experiment,  which  any  one  may  perform  upon  him- 
self, is  illustrative  of  this  point.  Stertorous  breathing,  such 
as  occurs  under  chloroform,  may  be  produced  at  will,  and  may 
be  carried  on  even  while  the  tongue  is  protruded  to  the  extreme 
degree.  But  if  the  tongue  is  laid  hold  of  with  a  handkerchief 
and  pulled  so  as  to  cause  decided  uneasiness,  stertorous  breath- 
ing of  any  kind  becomes  impossible.  That  further  traction, 
when  extension  already  exists  to  the  utmost,  should  produce 
such  an  effect  is  an  apparent  anomaly,  which  it  seemed  im- 
portant to  explain.  On  investigating  the  subject,  I  noticed  in 
the  first  place  that  stertorous  breathing  is  of  two  essentially 
different  kinds  ;  of  which  one,  that  may  be  called  palatine,  con- 
sists in  vibrations  of  the  velum,  and  has  either  a  buccal  or 
nasal  character,  according  as  the  air  passes  through  the  mouth 
or  the  nose ;  while  the  other,  which  is  the  profound  stertor 
essentially  concerned  with  chloroform,  depends  on  a  cause 
seated  further  down  the  throat,  and,  for  reasons  to  be  given 
immediately,  may  be  termed  laryngeal.  By  digital  examination 
of  my  own  throat,  I  found  that  the  latter  variety'-,  and  the  com- 
plete obstruction  into  which  it  passes,  could  still  be  produced 
when  the  tongue  was  separated  by  a  considerable  interval  from 
the  back  of  the  pharynx,  while  a  free  passage  for  the  air  existed 
onwards  to  the  lips ;  which  showed  that  the  general  belief,  that 
the  obstruction  depends  on  a  '  falling  back  of  the  tongue,'  is 
erroneous.  Also  the  epiglottis,  instead  of  being  folded  back 
during  the  obstruction,  as  some  have  supposed,  had  its  anterior 
edge  directed  forwards,  and  though  it  was  thrown  into  vibra- 
tions when  the  stertor  was  strongest,  it  was  evident  that  the 
cause  of  the  sound  was  more  deeply  placed.  I  also  found  that, 
although  firm  traction  upon  the  tongue  abolished  the  obstruc- 
tion and  the  stertor,  it  did  not  appear  to  j)roduce  the  slightest 
change  in  the  position  of  the  base  of  the  tongue ;  nor  did  it 
move  the  os  hyoides  upon  the  thyroid  cartilage,  as  examined 
from  without.  Hence  I  was  led  to  conclude  that  the  beneficial 
effect  of  this  procedure  could  not  be  explained  mechanically, 
but  must  be  developed  in  a  reflex  manner  through  the  medium 
of  the  nervous  system.     The  fact  that,  when  sensation  is 
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perfect,  some  degree  of  pain  is  caused  in  the  process,  implying 
an  irritation  of  the  nerves,  was  in  favour  of  this  view ;  while  the 
general  abolition  of  reflex  action  by  chloroform  did  not  seem 
strongly  opposed  to  it,  considering  that  the  reflex  respiratory 
movements,  including  those  of  the  glottis,  go  on  in  a  person 
under  the  influence  of  chloroform. 

For  further  elucidation  of  the  matter,  I  had  recourse  to  the 
laryngoscope ;  and,  after  a  little  patience,  found  no  difficulty  in 
inspecting  my  own  vocal  apparatus  without  employing  any 
depresser  of  the  tongue ;  using  simply  the  small  oblique  long- 
handled  speculum  and  a  common  mirror  in  bright  sunlight,  I 
then  ascertained  that  the  true  laryngeal  stertor  results  from  the 
vibration  of  the  portions  of  mucous  membrane  surmounting  the 
apices  of  the  arytsenoid  cartilages,  i.  e.  the  posterior  parts  of 
the  arytaeno-epiglottidean  folds  (thick  and  pulpy  in  the  dead 
body,  but  much  more  so  when  their  vessels  are  full  of  blood), 
which  are  carried  forwards  to  touch  the  base  of  the  epiglottis 
during  the  stertorous  breathing,  and  are  placed  in  still  closer 
apposition  with  it  when  the  obstruction  becomes  complete. 
Having  one  hand  at  liberty,  I  was  able  to  observe  the  effect  of 
drawing  forward  the  tongue  under  these  circumstances,  and  I 
saw  that  firm  traction  induced  the  obstructing  portions  of 
mucovis  membrane  in  contact  with  the  epiglottis  to  retire  from 
it  for  about  an  eighth  of  an  inch,  so  as  to  allow  free  passage 
for  the  air,  while  the  epiglottis  itself  was  not  moved  forwards 
in  the  slightest  degree.* 


•  While  the  true  laryngeal  stertor  was  thus  produced  and  thus  removed,  a 
sort  of  spurious  snoring  might  be  made  by  approximation  of  the  vocal  cords ; 
but  this  spurious  stertor  was,  like  the  voice,  quite  unaffected  by  drawing  out 
the  tongue.  These  observations  were  made  on  September  21st  of  the  present 
year  (1861).  I  find  that  there  are  four  ways  in  which  the  passage  through  the 
larynx  may  be  closed.  First,  the  folding  back  of  the  epiglottis  over  the  opening 
into  the  pharynx,  as  is  generally  believed  to  take  place  in  swallowing,  and  may 
be  demonstrated  by  arresting  an  act  of  deglutition  in  its  progress,  and  insinuating 
the  finger  between  the  tongue  and  the  roof  of  the  mouth  to  the  epiglottis,  which 
is  then  felt  to  be  turned  backwards,  and  to  return  to  its  usual  position  as  the 
act  of  deglutition  is  finished.  Second,  an  approximation  of  the  sides  of  the 
superior  orifice  of  the  larynx,  in  which  the  epiglottis  is  directed  forwards,  but 
folded  longitudinally,  so  that  its  edges  are  in  contact  with  one  another  while 
the  arytreno-epiglottidean  folds  are  also  in  lateral  apposition.  This  occurs  in 
retching,  and  doubtless  also  in  vomiting,  when  a  folding  back  of  the  epiglottis, 
instead  of  protecting  the  larynx,  would  tend  to  direct  into  it  the  material 
passing  from  below  upwards.  Thirdly,  an  antero-posterior  coaptation  of  the 
structures  of  the  laryngeal  aperture  at  a  somewhat  deeper  level,  without  any 
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Whether  pulling  the  tongue  operates  by  inducing  or  relax- 
ing muscular  contraction  in  the  larynx,  may  be  matter  for 
discussion ;  but  the  main  conclusion,  that  it  does  not  act 
merely  mechanically,  but  through  the  nervous  system,  appears 
satisfactorily  established.  I  have  not  hesitated  to  give  the 
evidence  on  which  it  rests  in  full,  as  it  appears  to  me  to  be  of 
the  highest  practical  moment.  For  it  shovps  at  once  how 
grievous  a  mistake  is  committed  by  those  who  content  them- 
selves with  gently  drawing  the  apex  of  the  tongue  a  little 
beyond  the  teeth,  or  pushing  forward  its  base  with  the  finger, 
or  perhaps  ascertaining  that  the  epiglottis  is  not  folded  back. 
Such  proceedings  are  instances  of  attention  misapplied,  and 
waste  the  golden  opportunity  for  rescuing  the  patient  from 
death.  The  proper  treatment,  like  many  other  good  things  in 
medical  practice,  owes  its  origin  to  a  false  theory ;  but  though 
the  erroneous  notion  of  obstruction  by  the  tongue  did  good 
service  in  the  first  instance  by  suggesting  the  original  method, 
it  now  tends  to  encourage  supposed  improvements  upon  it, 
which  rob  it  entirely  of  its  efficacy. 

If  the  above  description  is  correct ;  if  it  is  true  that  when 
the  administration  of  chloroform  with  the  cloth  is  carried  too 
far,  the  first  serious  symptom  is  an  obstructed  state  of  the 
respiration,  which  without  watchful  care  may  occur  unnoticed, 
and,  if  allowed  to  continue,  will  endanger  the  life  of  the  patient, 
but,  if  promptly  treated,  will  harmlessly  disappear, — it  follows 
that  the  attention  of  the  administrator  ought  to  be  concentrated 
on  the  breathing,  instead  of  being,  as  it  too  often  is,  diverted 
by  the  pulse,  the  pupil,  or  other  matters  still  less  relevant. 

As  an  example  of  the  risk  that  is  run  by  want  of  close  attention  to  the 
respiration,  I  may  mention  the  following  case.  A  surgeon  of  considerable 
experience  was  giving  chloroform  to  a  patient  on  whom  an  operation  was  being 
performed,  of  which  I  was  a  mere  spectator ;  but  I  noticed  that  stertorous 
breathing  came  on,  and  gradually  passed  into  complete  obstruction,  at  a  time 


change  in  the  position  or  form  of  the  epiglottis,  towards  which  the  folds  of 
mucous  membrane  above  the  apices  of  the  arytfenoid  cartilages  are  carried 
forwards,  till  they  are  in  contact  with  its  base.  This  is  seen  in  coughing,  and 
also  in  laryngeal  stertor;  and  it  is  probable  that  during  sleep,  when  the  respira- 
tion is  so  apt  to  become  stertorous,  there  is  but  a  very  narrow  chink  between 
the  epiglottis  and  these  folds  of  mucous  membrane,  which  would  thus  serve  to 
protect  the  deeper  parts  of  the  air-passages  fiom  the  introduction  of  foreign 
matters  in  the  state  of  unconsciousness.  Fourthly,  the  closure  of  the  rima 
glottidis  in  the  production  of  voice.  The  white  chordcn  vocales  form  a  beautiful 
contrast  with  the  highly  vascular  structures  in  their  vicinity. 
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when  the  administrator  was  gazing  with  interest  upon  the  proceedings  of  the 
operator.  Seeing  that  the  patient  was  in  danger,  I  suggested  to  the  giver  of 
the  chloroform  the  propriety  of  pulling  forward  the  tongue.  He  replied  that 
this  was  uncalled  for,  and  pointed  to  the  heavings  of  the  chest  as  evidence  that 
breathing  was  proceeding  freely.  Knowing  from  what  had  gone  before  that 
those  efforts  were  doing  nothing  for  the  respiratory  function,  and  feeling  that 
there  was  no  time  for  discussion,  I  stepped  out  of  my  province  so  far  as  to  seize 
the  tongue  myself  and  draw  it  forward,  when  a  long  and  loudly  stertorous  in- 
spiration demonstrated  the  necessity  for  the  interference.  Had  the  delusive 
movements  of  the  chest  been  trusted,  it  is  probable  that  they  might  have  con- 
tinued till  the  heart  had  become  so  enfeebled  by  the  asph3'xial  state  as  to  cause 
no  perceptible  pulse  at  the  wrist :  and  had  death  occurred  under  these  circum- 
stances, the  case  would  have  been  set  down  as  one  in  which  the  circulation 
failed  before  the  respiration.  The  administrator  would  thus  have  been  absolved 
from  all  blame  ;  and  the  fatal  event  would  have  been  attributed  to  idiosyncrasy, 
or  to  any  heart  disease  which  might  have  been  discovered  on  post-mortem 
inspection. 

The  very  prevalent  opinion  that  the  pulse  is  the  most  impor- 
tant symptom  in  the  administration  of  chloroform  is  certainly 
a  most  serious  mistake.  As  a  general  rule,  the  safety  of  the 
patient  vpill  be  most  promoted  by  disregarding  it  altogether,  so 
that  the  attention  may  be  devoted  exclusively  to  the  breathing. 
The  chance  of  the  existence  of  heart-disease  may  seem  to  make 
this  practice  dangerous  ;  but  having  followed  it  myself  with 
increasing  confidence  for  the  last  eight  years,  and  knowing 
that  it  has  been  pursued  all  along  by  Mr.  Syme,  who  has  also 
acted  on  the  maxim  that  every  case  for  operation  is  a  case  for 
chloroform,  and  must,  therefore,  have  given  it  to  very  many 
patients  in  whom  cardiac  disorder  existed  unknown  to  him, 
besides  some  in  whom  its  presence  had  been  ascertained,  I  feel 
no  hesitation  in  recommending  it.  Even  when  serious  disease 
of  the  heart  is  known  to  exist,  it  must  be  remembered  that 
there  is  much  less  risk  of  syncope  than  of  obstruction  to  the 
respiration ;  and  while  the  latter  will  demand  and  repay 
immediate  attention,  the  former,  should  it  by  any  chance  occur, 
being  in  all  probability  independent  of  any  excess  of  chloroform, 
would  not  imperatively  demand  its  discontinuance  ;  nor  would 
it  be  much  influenced  by  treatment,  supposing  the  patient  to 
be  already  in  the  horizontal  posture,  which  is  generally  con- 
sidered safest  in  all  cases  when  chloroform  is  given.* 

From  these  considerations  it  appears  that  preliminary  exami- 

*  From  the  views  expressed  in  the  text  regarding  the  relation  of  syncope 
to  the  administration  of  chloroform,  it  might  be  inferred  that  no  great  danger 
would  be  incurred  by  giving  it  in  the  sitting  posture  when  circumstances 
particularly  require  it ;  and  accordingly  Dr.  Snow  informs  us  that  he  has  done 


CHLOEOFOEM. 


495 


nation  of  the  chest,  often  considered  indispensable,  is  quite 
unnecessary,  and  more  likely  to  induce  the  dreaded  syncope,  by 
alarming  the  patient,  than  to  avert  it. 

The  obstructed  state  of  the  breathing,  if  allowed  to  continue 
long,  would  lead  to  a  far  more  serious  affection,—  paralysis  of 
the  nervous  centre  concerned  in  the  respiratory  movements. 
Pulling  out  the  tongue  would  then  of  course  have  no  good 
effect  of  itself,  but  it  should  be  done  to  clear  the  way  for 
artificial  respiration,  which  is  the  means  to  be  essentially 
trusted  to  under  such  circumstances  ;  and  if  the  air  still  fail  to 
enter  freely  into  the  chest,  an  opening  ought  to  be  made  with- 
out delay  through  the  crico-thyroid  membrane.  Cold  water 
should  also  be  occasionally  dashed  upon  the  face  and  chest ; 
and  if  a  galvanic  battery  happen  to  be  in  readiness,  one  of  its 
poles  may  be  applied  over  the  spinous  processes  of  the  upper 
cervical  vertebree,  and  the  other  to  the  prsecordial  region,  with 
the  object  of  rousing  the  respiratory  and  cardiac  ganglia.  This, 
however,  is  a  means  not  very  likely  to  prove  beneficial,  and,  if 
used  in  too  intense  a  form,  it  may  do  harm  instead  of  good. 

Preparatory  to  taking  chloroform  the  patient  should  be 
directed  to  omit  the  last  meal  which  would  naturally  precede 
it,  as  any  food  in  the  stomach  is  almost  sure  to  give  rise  to 
troublesome  vomiting  during  the  inhalation.  The  only  after- 
treatment  necessary  is  to  allow  the  effects  of  the  chloroform  to 
pass  off  in  a  quiet  sleep ;  and  the  only  bad  consequence  likely 
to  arise  is  a  tendency  to  sickness,  v/hich  sometimes  causes 
annoyance  during  the  first  twenty-four  hours  or  so.* 

Chloroform  is  universally  applicable  in  the  various  depart- 
ments of  surgery,  except  in  some  few  cases  in  which  the 

this  on  several  occasions  without  any  bad  result.  But  considering  the  possibility 
of  an  overdose,  and  the  feebleness  of  the  heart  which  that  seems  to  entail,  it  is 
no  doubt  wisest,  as  a  general  rule,  to  have  the  patient  reclining.  Dentists,  it  is 
true,  give  chloroform  in  the  sitting  posture  ;  but  so  far  as  1  have  seen,  they  do 
not  carry  the  administration  beyond  a  slight  degree,  sufficient  to  deaden  sensation 
without  affecting  reflex  action,  dexterously  managing  to  open  the  mouth  and 
operate  upon  it  while  the  muscles  of  the  jaws  are  rigid. 

*  It  has  been  supposed  by  some  that  the  use  of  chloroform  increases  the  risk 
of  pygemia  after  capital  operations  ;  but  experience  has  now  abundantly  proved 
the  groundlessness  of  this  apprehension.  To  take  a  single  instance,  the  veins  of 
the  pelvic  viscera  being  perhaps  more  liable  than  any  others  to  originate 
phlebitis  after  surgical  interference,  lithotomy  would  be  much  more  fatal  now 
than  formerly,  were  there  any  foundation  in  fact  for  the  notion.  The  reverse, 
however,  appears  to  be  really  the  case.  Thus,  Mr.  Cadge,  one  of  the  surgeons 
of  the  Norfolk  and  Norwich  Hospital,  an  institution  long  celebrated  for  the 
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assistance  of  the  patient  is  required,  and  in  operations  involving 
copious  haemorrhage  into  the  mouth.  Blood  may  trickle  in 
small  amount  into  the  pharynx  without  risk  of  choking,  deglu- 
tition being  carried  on  unconsciously  during  anaesthesia ;  and 
even  in  some  instances  when  the  bleeding  is  more  serious,  as 
in  removing  portions  of  the  jaws,  pain  may  be  avoided  to  a 
great  extent  by  giving  the  chloroform  during  the  more  super- 
ficial parts  of  the  operation,  and  allowing  the  patient  to  recover 
partially  before  undertaking  its  deeper  stages. 

The  main  conclusions  arrived  at  in  this  article  may  be  ex- 
pressed in  a  few  words.  It  appears  that  chloroform,  though 
resembling  many  other  valuable  means  of  treatment,  in  being 
deadly  when  mismanaged,  is  free  from  danger  if  properly  used  ; 
the  following  being  the  rules  for  its  safe  administration.  A 
drachm  or  two  of  the  liquid  having  been  sprinkled  upon  the 
middle  of  a  folded  towel,  hold  it  near  the  face,  taking  care  that 
free  space  is  afibrded  for  the  access  of  air  beneath  its  edges,  till 
the  eyelids  cease  to  move  when  the  conjunctiva  is  touched  with 
the  finger.  Meanwhile  watch  the  breathing  carefully ;  and  if 
at  any  time  it  should  become  obstructed  or  strongly  stertorous, 
suspend  the  administration  and  draw  the  tip  of  the  tongue 
firmly  forwards  till  the  tendency  to  obstruction  has  disappeared. 

These  simple  instructions  may  be  acted  on  without  difficulty 
by  any  intelligent  medical  man.  The  notion  that  extensive 
experience  is  required  for  the  administration  of  chloroform  is 
quite  erroneous,  and  does  great  harm  by  weakening  the  con- 
fidence of  the  profession  in  this  invaluable  agent,  and  limiting 
the  diffusion  of  its  benefits. 


The  nine  years  wliich  have  passed  since  the  above  article  was 
written  have  tended  to  confirm  its  main  doctrines. 

The  safety  of  chloroform  when  administered  according  to  the 
rules  laid  down  in  the  preceding  pages,  has  hitherto  been 
verified  without  exception  in  my  own  personal  experience ;  and 
I  may  add  that  Mr.  Syme,  though  he  continued  to  within  the 
last  two  years  in  the  full  activity  of  his  career  as  an  operatoi*, 

successful  treatment  of  stone,  in  a  district  abounding  in  calculous  disease, 
informs  me  that  the  mortality  after  lithotomy  has  been  still  further  reduced 
there  since  the  introduction  of  chloroform.  (Recent  statistics  of  lithotomj'  at 
the  Norfolk  and  Norwich  Hospital  will  be  found  in  the  essay  on  Lithotomy  in 
Vol.  IV.) 
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never  lost  a  patient  through  its  use,  either  in  public  or  private 
practice.  Further,  I  believe  I  am.  correct  in  stating-  that  no 
case  of  death  from  chloroform  has  occurred  during  these  nine 
years,  in  the  operating  theatre  of  either  the  Edinburgh  or  the 
Glasgow  Infirmary,  two  of  the  largest  surgical  hospitals  in 
Great  Britain.  Yet  in  both  these  institutions  a  folded  towel, 
on  which  the  anaesthetic  liquid  is  poured,  unmeasured  and  un- 
stinted, is  still  the  only  apparatus  employed  in  the  administra- 
tion :  preliminary  examination  of  the  heart  is  never  thought  of, 
and  during  the  inhalation  the  pulse  is  entirely  disregarded  ;  but 
vigilant  attention  is  kept  upon  the  respiration,  and  in  case  of 
its  obstruction,  firm  traction  upon  the  tongue  is  promptly 
resorted  to.  And  it  is  worthy  of  special  notice  as  showing  that 
the  success  is  due  to  soundness  of  the  principles  acted  on, 
rather  than  any  particular  skill,  that  the  giving  of  the  chloro- 
form, instead  "of  being  restricted  to  a  medical  man  appointed 
for  the  function,  as  is  elsewhere  often  thought  essential,  is 
entrusted  to  the  junior  officers  of  the  hospital.  In  Edinburgh 
each  of  the  five  surgeons  has  two  '  clerks,'  intermediate  in 
position  between  the  house-surgeon  and  the  dressers.  They, 
besides  other  duties,  take  it  in  turn  to  administer  the  anaes- 
thetic ;  and  if  I  had  to  be  placed  imder  its  influence,  I  would 
rather  trust  myself  to  one  of  these  young  gentlemen  than  to  the 
great  majority  of  '  qualified  practitioners.' 

The  appointment  of  a  special  chloroform-giver  to  a  hospital 
is  not  only  entirely  unnecessar}^,  but  has  the  great  disadvantage 
of  investing  the  administration  of  chloroform  with  an  air  of 
needless  mystery,  and  withholding  from  the  students  the 
opportunity  of  being  trained  in  an  important  duty,  which  any 
one  of  them  may  be  at  once  called  upon  to  discharge  on  com- 
mencing practice,  and  Avhich,  though  certainly  simple,  is  better 
performed  after  some  practical  initiation.  I  well  remember  the 
anxiety  I  felt  on  entering  upon  office  as  Mr.  Syme's  house 
surgeon,  though  I  had  before  held  a  similar  position  in  London, 
lest  his  first  fatal  case  should  occur  in  my  hands  ;  but  this 
feeling  soon  gave  place  to  perfect  confidence,  more  especially 
after  I  had  seen  symptoms  which  would  before  have  alarmed 
me,  dispelled  at  once  by  traction  on  the  tongue,  which  was  then 
a  novelty  to  me,  and  which  is,  I  fear,  even  yet  not  duly 
appreciated  by  the  profession  generally. 

An  incident  which  occurred  during  my  Glasgow  incumbency  illustrates  so 
strikingly  both  the  value  of  drawing  forward  the  tongue,  and  the  relations 
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of  the  circulation  and  tlie  respiration  to  chloroform,  that  it  seems  right  to  place  it 
on  record.  One  of  my  colleagues  in  the  Infirmary  had  been  making  an  attempt 
to  reduce  a  dislocation  by  means  of  the  pulleys,  chloroform  having  been  given 
very  fully  by  the  house  surgeon,  who,  at  the  close  of  the  performance,  removed 
the  cloth  from  the  patient's  face,  and  proceeded  to  attend  to  other  matters. 
Happening  to  be  present,  and  observing  that  the  respiration  was  deeply  ster- 
torous, I  watched  it  carefully,  and  noticed  that  it  passed  almost  immediately  into 
the  state  of  complete  obstruction,  though  still  accompanied  by  the  movements 
of  the  thorax,  the  face  meanwhile  becoming  markedly  livid.  Unwilling  to 
interfere  and  seeing  the  carotid  pulsation  conspicuous  in  the  neck,  I  waited  a 
while,  hoping  that  the  obstacle  to  the  breathing  would  disappear  spontaneously. 
But  instead  of  this  I  soon  saw  to  my  horror  the  lividity  give  place  to  what  I 
knew  was  physiologically  identical  with  post-mortem  pallor.  I  -now  rushed 
forward,  and  drew  the  tongue  out  firmly  with  the  artery  forceps,  air  at  once  passed 
into  the  chest  and  the  man  was  rescued. 

This  case  seems  to  me  fraught  with  the  deepest  instruction. 

There  can  be  no  doubt  that  the  patient  was  on  the  very  verge 
of  death ;  that  if  the  laryngeal  obstruction  had  lasted  a  very 
short  time  longer,  the  respiratory  and  cardiac  ganglia  would 
have  failed  in  their  functions.  Supposing  the  administrator  to 
have  continued  the  chloroform  with  his  attention  devoted  to  the 
circulation,  the  first  thing  that  would  have  alarmed  him  would 
have  been  the  failure  of  the  pulse  at  the  wrist.  On  removing 
the  cloth  from  the  face,  he  would  have  seen  the  deadly  pallor  ; 
and  ignorant  of  the  asphyxial  lividity  which  had  preceded,  he 
would  have  taken  it  as  positive  evidence  of  primary  failure  of 
the  heart;  a  verdict  in  which  the  whole  profession  would 
probably  have  supported  him,  whether  valvular  disease  or  fatty 
fibres  could  or  could  not  be  discovered  on  post-mortem  inspec- 
tion. The  case,  then,  reads  us  another  striking  lesson  on  the 
paramount  importance  of  taking  the  respiration  as  our  guide, 
and  shows  how  readily,  if  this  be  not  done,  a  death  due  to  the 
grossest  mismanagement  may  be  regarded  as  the  inevitable 
result  of  constitutional  peculiarity. 

The  case  also  shows  the  necessity  of  keeping  watch  for  a  while 
after  the  administration  has  been  discontinued.  The  last  por- 
tions of  the  vapour  inhaled  seem  to  take  some  seconds  at  least 
before  they  produce  their  full  effects  on  the  nervous  centres ; 
and  the  patient  should  not  be  left  till  he  has  been  seen  to  breathe 
calmly  and  freely  lor  some  minutes  after  the  cloth  has  been 
removed. 

On  one  occasion  only,  so  far  as  I  remember,  have  I  seen  firm 
traction  on  the  tongue  fail  to  remove  laryngeal  obstruction.  In 
that  instance  the  chest  continued  to  heave,  but  no  air  entered  or 
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escaped,  although  the  tongue  was  well  drawn  out.  Happily, 
however,  the  desired  effect  was  instantly  produced  by  slapping 
the  face  with  a  towel  dipped  in  cold  water,  while  the  traction 
on  the  tongue  was  maintained.  This  fact  is  interesting,  not 
only  as  a  striking  illustration  of  the  value  of  the  sudden  appli- 
cation of  cold  under  such  circumstances,  but  also  because  it 
confirms  the  explanation  before  given  of  the  modus  opermidi  of 
traction  on  the  tongue,  viz.,  that  it  operates  not  mechanically, 
but  through  the  nervous  system.  For  here  the  barrier  to  the 
entrance  of  air  into  the  chest  remained  in  spite  of  the  clearing 
away  of  any  obstacle  which  the  tongue  might  be  supposed  to 
present,  but  that  barrier  was  at  once  i-emoved  by  a  means  which 
could  not  act  in  any  other  way  than  through  the  nerves. 

It  is  nevertheless  true  that  the  tongue  does  frequently  fall 
back  under  chloroform,  and  so  occasion  a  mechanical  impedi- 
ment to  respiration.  It  recedes,  no  doubt,  in  consequence 
of  relaxation  of  the  lingual  muscles  ;  and  accordingly  thick 
or  obstructed  breathing  depending  on  this  cause  may  be  ver}"- 
simply  cleared  by  pulling  the  beard  or  a  fold  of  skin  below 
the  chin,  so  as  to  draw  forward  the  lower  jaw,  and  act  on 
the  tongue  through  the  medium  of  the  muscular  fibres 
which  pass  back  to  it  from  the  maxilla.  Turning  the  patient's 
face  well  round  to  one  side,  so  as  to  caixse  the  weight  of  the 
relaxed  organ  to  tell  laterally  rather  than  backwards,  is  another 
way  in  which  a  needless  puncture  of  the  tongue  may  often  be 
avoided.  But  it  must  always  be  borne  in  mind  that  neither  of 
these  means  can  be  expected  to  succeed  if  the  obstruction 
exists  in  the  larynx,  and  if  they  do  not  answer  their  purpose, 
not  a  moment  should  be  lost  in  applying  the  artery  forceps. 

Whenever  it  is  necessary  to  draw  the  tongue  forward,  it 
is  of  course  equally  needful  to  suspend  the  administration,  by 
taking  the  cloth  entirely  away  from  the  neighbourhood  of  the 
face.  To  act  otherwise  would  be  to  pour  in  a  fatal  dose  after 
artificially  removing  the  natural  safeguard  against  its  entrance. 
To  give  a  caution  against  so  obvious  a  breach  of  physiological 
principle  may  seem  superfluous,  but  I  know  by  experience  that 
it  is  not  uncalled  for. 

I  have  admitted  in  the  foregoing  ra'ticle  that  idiosyncrasy 
may  have  been  the  cause  of  death  in  some  anomalous  cases 
which  have  been  put  on  record.  We  certainly  see  strange 
varieties  in  the  effects  produced  by  chloroform  both  on  the 
cerebral  and  the  spinal  centres.    Some  persons  when  inhaling 
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it  lie  from  first  to  last  as  in  a  tranquil  slumber ;  some,  before 
they  succumb  to  its  narcotic  influence,  struggle  with  great 
violence,  without  uttering  a  sound ;  others  bawl  lustily,  while 
some  sing  sweetly,  and  others  again  are  disposed  to  converse 
quietly  though  incoherently  with  those  around  them.  There 
are  also  remarkable  differences  in  the  relation  of  sensation  to 
consciousness  under  chloroform.  As  a  general  rule  they  are 
affected  simultaneously,  but  we  now  and  then  see  patients  in- 
sensible to  the  pain  of  an  operation,  though  perfectly  conscious 
of  all  that  is  passing.  Equally  various  are  the  effects  upon  the 
spinal  functions.  The  absence  of  winking  when  the  eyeball 
is  touched  with  the  finger,  though  a  ver}^  good  general  guide  to 
the  abolition  of  reflex  action  in  the  body  generally,  is  by  no 
means  an  unvarying  indication.  In  some  persons  that 
particular  function  is  abolished  earlier  or  later  than  usual. 
Relaxation  of  the  sphincters  of  the  bowel  and  bla  dderis  a  result 
of  chloroform  happily  only  occasionally  met  with,  and  various 
other  instances  of  exceptional  phenomena  might  be  mentioned. 
Another  example  of  peculiarity,  more  closely  bearing  upon 
the  question  of  death  from  chloroform,  has  come  under 
my  observation  in  two  instances  during  the  last  nine  years, 
viz.  cessation  of  the  movements  of  the  thorax,  or  in  other 
words  suspension  of  the  function  of  the  respiratory  ganglia, 
without  any  preliminary  laryngeal  obstruction  ;  although 
there  was  not,  so  far  as  I  could  judge,  anything  unusual 
in  the  mode  of  administration.  In  both  cases  natural  breath- 
ing soon  returned  under  artificial  respiration  maintained  by 
intermitted  pressure  on  the  false  ribs,  while  the  tongue 
was  drawn  forward,  accompanied  by  occasional  slapping 
of  the  face  and  chest  with  a  cold  wet  towel.  But  the 
condition  was  sufiiciently  alarming  while  it  lasted.  The 
patients  were  both  elderly,  feeble  subjects :  and  I  may  remark 
that  if  I  ever  give  chloroform  with  any  degree  of  apprehension, 
it  is  to  the  aged  and  infirm. 

Another  closely  allied  instance  of  idiosyncrasy  once  presented  itself  in  my 
practice.  I  liad  removed  under  chloroform  a  small  epithelial  cancer  from  the 
evi'-hrow  of  a  feeble  old  woman,  nothing?  unusual  having  occurred,  when  I 
noticed  that  the  breathing- assumed  a  peculiar  sigliing  cluiracter,  and  the  intervals 
between  the  sighs  became  greater  and  greater  till  I  began  to  fear  tlieir  entire 
cessation.  Howevei',  normal  respiration  returned,  and  in  the  course  of  a  few 
minutes  she  got  up  and  sat  in  a  chair  beside  the  tire.  But  she  had  not  been 
there  long  before  the  same  strange  slow  breathing  came  on  again,  as  if  she 
would  sigh  her  life  away  j  and  I  believe  that  if  1  had  not  had  her  put  back 
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promptly  to  bed,  she  would  actiiallj'  have  died.  Here  a  feeble  frame  was  further 
weakened  by  the  potent  narcotic,  and  it  happened  that  the  effect  told  especially 
upon  the  respiratory  function,  with  the  peculiarity  that  it  was  manifested  not 
during  the  administration  of  the  chloroform  but  subsequently. 

With  these  examples  before  us  of  deviations  from  the  usual 
order  in  which  the  various  functions  of  the  nervous  system  are 
affected  by  chloroform,  no  one  can  say  it  is  impossible  that  here 
and  there  an  individual  may  be  found  so  constituted  that,  without 
any  undue  proportion  of  the  narcotic  vapour  to  the  air  inhaled, 
the  cardiac  ganglia  may  fail  before  the  respiration  is  interfered 
with.  But  while  freely  admitting  that  such  a  thing  is  possible, 
I  must  repeat  my  firm  conviction  that  this  kind  of  idiosyncrasy 
is  certainly  '  so  rare  that  it  may  practically  be  left  out  of  con- 
sideration altogether.' 

The  danger  of  chloroform  ma.y  be  compared,  not  inaptly, 
to  that  of  railway  travelling.  In  both  eases  the  risk  in- 
curred by  any  individual  is  so  small  that  it  does  not  enter 
seriously  into  our  calculations.  And  just  as  railway  accidents  are 
generally  occasioned  by  culpable  mismanagement,  so  death  from 
chloroform  is  almost  invariably  due  to  faulty  administration. 

Various  attempts  have  been  made  during  the  last  nine  years 
to  improve  our  antBsthetic  methods.  Among  these  must  be 
mentioned  the  reassertion  of  the  claims  of  sulphuric  ether  by 
the  late  Dr.  Mason  Warren  of  Boston,  in  America.  Our  trans- 
atlantic brethren  naturally  feel  indign&nt  that  their  grand  dis- 
covery of  ansesthesia  in  surgery  should  be  confounded  with  the 
very  secondary  matter  of  finding  out  that  a  different  agent 
from  that  which  they  employed  wdll  produce  similar  effects  in 
a  more  efficient  manner.  For  the  introduction  of  chloroform 
when  the  whole  subject  was  a  novelty,  led  to  a  confusion  in  the 
public  mind  in  this  country,  where  '  the  discovery  of  chloroform,' 
is  often  regarded  as  identical  with  the  discovery  of  anaesthesia. 
And  there  can  be  no  doubt  that  if  sulphuric  ether  were  still  in 
use  in  Britain  as  it  is  in  Boston,  and  if  chloroform  were  now 
brought  forward  for  the  first  time  as  a  substitute  for  it,  com- 
paratively little  would  be  thought  of  the  innovation.  More 
convenient  chloroform  undoubtedly  is,  on  account  of  its  smaller 
bulk,  and  the  greater  facility  of  its  administration.  But  Dr. 
Warren  contended  that  these  advantages  were  more  than 
counterbalanced  by  the  greater  safety  of  ether,  which  he  de- 
clared had  never  up  to  the  time  of  his  writing  produced  a 
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single  death.*  Admitting  the  facts  to  be  in  the  main  as  Dr. 
Warren  has  given  them,  the  case  may  probably  be  fairly  stated 
by  saying  that  ether,  being  less  potent,  is  less  liable  to  cause 
death  from  mismanagement.  But  the  rules  for  the  satisfactory 
use  of  chloroform  are  sO  simple  that  mismanagement  is  really 
inexcusable;  and  if  we  had  nothing  else  to  consider  than  the 
question  of  safetj',  chloroform  would  probably  in  all  cases 
maintain  its  superiority  over  ether.  There  is,  however,  another 
point  in  which  a  great  advantage  has  been  lately  claimed  for 
the  original  antesthetic.  The  vomiting  which  is  so  frequent 
after  chloroform  is  generally  only  a  matter  of  more  or  less  in- 
convenience. But  in  the  special  case  of  ovariotomy  the  dis- 
turbance of  the  abdomen  thus  occasioned  is  often  a  cause  of 
death.  Dr.  Thomas  Keith,  whose  remarkable  success  in  that 
operation  is  well  known,  was  led  to  try  sulphuric  ether  in  the 
hope  that  it  might  prove  less  objectionable  in  this  respect ;  and 
the  result  has  been  in  the  highest  degree  satisfactory,  so  that 
whereas  with  chloroform  vomiting  was  the  general  rule,  it  now 
seldom  occurs  in  his  practice.!  Dr.  Keith  has  also  ascertained 
that  if  truly  anhydrous  ether  be  employed,  it  can  be  given  so 
as  to  produce  its  effect  almost  as  rapidly  as  chloroform,  and 
without  waste  of  the  material,  by  simply  pouring  a  little  of  the 
liquid  occasionally  upon  a  piece  of  flannel  contained  in  a  cup- 
shaped  vessel  adapted  to  the  mouth  and  nose,  with  a  small 
aperture  for  the  entrance  and  exit  of  air.  Hence,  as  there  are 
various  other  operations  in  which  the  avoidance  of  vomiting 
is  a  matter  of  great  moment,  sul^^huric  ether  seems  likely 
to  reassume  an  important  place  as  an  ansesthetic. 

Nitrous  oxide,  which  we  had  looked  upon  as  of  mere  histori- 
cal interest,  as  a  kind  of  pioneer  in  anaesthesia,  has  also  been 
revived  of  late  years  and  turned  to  practical  account,  chiefly 
through  the  exertions  of  Dr.  Evans,  an  American  dentist  re- 
siding in  Paris.  It  is  a  remai'kable  fact  that,  when  inhaled 
unmixed  with  atmospheric  air,  it  fails  to  produce  the  excite- 
ment to  which  it  owes  the  name  of  '  laughing  gas  ; '  but  merely 
throws  the  patient  very  rapidly  into  a  condition  of  complete 
coma,  attended  with  great  lividity  of  the  face,  and  staring  dilata- 


*  See  Surgical  Observations,  with  Cases  and  Operations,  by  J,  Mason  Warren, 
M  l).,  &c. 
t  See  The  La  icet,  August  20,  1870. 


COLD. 


503 


tion  of  the  pupils,  presenting  a  very  alarming  appearance  when 
seen  for  the  first  time,  but,  as  experience  shows,  free  from 
danger,  subsiding  as  rapidly  as  it  supervened,  and  leaving  in 
the  great  majority  of  cases,  no  trace  of  sickness  or  other  un- 
pleasant effects.  The  agent  has  recently  been  rendered  much 
more  portable  by  keeping  it  stored  in  the  liquid  form  in  a 
strong  cast-iron  bottle,  from  which,  by  turning  a  stopcock,  the 
gas  is  supplied  to  an  india-rubber  bag,  large  enough  to  contain 
about  an  average  dose  for  producing  insensibility.  When  this 
is  exhausted  the  balloon  can  be  refilled  in  the  same  way  as 
often  as  may  be  desired,  and  thus  it  is  possible  by  a  series  of 
intermitted  administrations  to  keep  a  patient  under  the  influence 
of  the  gas  for  a  protracted  period.  It  is  questionable,  however, 
whether  nitrous  oxide,  if  employed  for  producing  long  con- 
tinued insensibility,  would  prove  as  safe  as  chloroform,  and 
it  is  jjretty  generally  admitted  that  its  legitimate  place  is  for 
operations  of  very  short  duration.  But  for  avoiding  the  brief 
but  acute  agony  of  tooth-extraction,  it  appears  to  be  an  un- 
questionable boon  to  humanity. 

The  benumbing  influejjce  of  cold  was  brought  into  requisition 
several  years  ago  by  Dr.  James  Arnott  for  producing  local 
anaesthesia,  by  means  of  a  freezing  mixture  of  pounded  ice  and 
common  salt.*  The  same  object  has  since  been  more  efficiently 
attained  by  Dr.  B.  W.  Richardson,  by  ingeniously  availing  him- 
self of  the  reduction  of  temperature  occasioned  by  evaporation. 
Anhydrous  sulphuric  ether  intimately  mingled  with  air  in  the 
form  of  spray  is  projected  upon  the  part  by  means  of  a  suitable 
apparatus  easily  worked  by  the  hand.  In  a  few  seconds  the  skin 
upon  which  the  spray  plays  suddenly  assumes  a  snow  white 
colour,  implying  that  its  surface  is  completely  frozen.  It  is 
well  to  continue  the  application  for  a  little  while  after  this 
change  has  occurred,  in  order  to  ensiire  the  penetration  of  the 
effect  to  a  sufficient  depth.  The  frozen  parts  may  then  be  in- 
cised or  operated  on  in  any  way  that  may  be  desirable,  without 
the  slightest  pain  to  the  patient,  and  the  tissues  when  thawed 
are  generally  as  well  disposed  for  healing  as  usual. 

This  method  is  necessarily  of  limited  application.  It  is 
only  adapted  for  superficial  operations,  and  even  for  many  of 
these  the  rigidity  of  the  tissues  occasioned  by  congelation  is 


•  See  Tlie  Lmicet,  October  30,  1858. 
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inconsistent  with  efficiency  of  performance ;  as  in  removin  t 
epithelial  cancers,  where  the  sense  of  touch  is  the  principal  guide 
for  the  surgeon  ;  or  again  in  taking  away  thin- walled  atheroma- 
tous cysts,  where  looseness  of  the  surrounding  cellular  tissue  is 
essential  to  satisfactory  dissection.  Nevertheless  there  are 
many  cases,  such  as  the  incising  of  a  boil  or  the  removal  of  the 
nail  of  the  great  toe,  in  which  this  means  of  producing  local 
ansesthesia  proves  perfectly  satisfactory.  In  operating  on  the 
extremities  I  have  found  great  advantage  from  restraining  the 
circulation  with  a  tourniquet,  so  as  to  prevent  the  oozing  of  hot 
blood,  which  would  otherwise  interfere  with  maintaining  the 
frozen  condition  oj:  extending  it  to  deeper  parts. 


JOSEPH  LISTER. 
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ri^HE  following  essay  is  not  intended  to  embrace  all  matters 
JL  usuallj^  included  under  the  term  '  Minor  Surgery,'  since 
many  of  these  will  be  found  scattered  through  this  work,  being 
treated  of  under  the  special  diseases  or  particular  localities 
with  which  they  are  more  immediately  connected.  Nor  does 
it  attempt  to  enter  into  the  minute  details  found  in  systematic 
works  on  minor  surgery ;  but  its  aim  is  to  describe  briefly  such 
proceedings  in  that  branch  of  surgery  as  are  for  the  most  part 
general  in  their  application  to  the  several  regions  of  the  body, 
and  are  used  in  the  treatment  of  many  and  various  diseases. 

Bandages,  and  theiH  Application. 

Bandages  are  appliances  adapted,  according  to  circumstances, 
to  maintain  uniform  pressure  on  subjacent  parts,  to  retain  in 
position  fractured  or  dislocated  limbs,  to  assist  in  maintaining 
contact  between  the  edges  of  large  wounds,  or  to  aid  in  the 
application  of  topical  remedies  to  various  parts  of  the  body. 
For  ordinary  purposes  they  af  e  made  of  linen  or  calico  ;  in  par- 
ticular instances  flannel,  or  some  other  elastic  material,  is  em- 
ployed, being  torn  into  strips  of  appropriate  length  and  width, 
and  prepared  for  application  by  rolling  up  :  these  pass  under 
the  conventional  name  of  rollers.  Rollers  may  be  single-headed, 
where  the  bandage  is  rolled  up  from  one  end  alone,  the  other 
remaining  free  ;  or  double-headed,  where  both  ends  of  the  band- 
age are  rolled  up  each  into  a  separate  coil  towards  its  centre. 

To  meet  the  varying  requirements  of  various  parts  of  the 
body,  and  to  fulfil  the  diverse  conditions  for  which  they  may  be 
needed,  ingenuity  has  devised  a  most  extensive  variety  in  the 
construction  of  bandages  and  in  the  manner  of  their  application. 

The  more  useful  forms  of  bandage  may,  however,  be  included 
in  two  groups:  (1)  the  simple  or  continuous;  (2)  the  compound 
bandages.    Under  the  term  '  simple  '  may  be  included  those  in 
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which,  a  continuous  roller  is  employed ;  these  are  the  circular, 
spiral,  figure-of-eight,  and  scalp  bandage.  Compound  bandages 
are  such  as  require  more  than  a  continuous  roller  for  their 
proper  adjustment ;  these  may  be  enumerated  as  the  many-tailed, 
the  four-tailed,  the  suspensory,  and  the  T-bandage,  besides 
others  which  will  not  here  be  referred  to,  as  their  preparation 
and  application  belong  to  the  province  of  the  instrument-maker 
or  bandagist. 

Of  simple  bandages,  by  far  the  most  useful  and  most  general 
in  its  application  is  the  spiral.  It  consists  in  a  continuous 
spiral  application  of  a- roller,  each  succeeding  fold  overlapping 
the  one  that  went  before  it  by  about  one-third  of  its  width  ;  it 
is  used  on  the  fingers,  the  upper  and  lower  extremities,  the 
thorax,  and  abdomen.  This  form  of  bandage  is  in  all  cases 
applied  from  below  upwards,  or  from  the  extremities  towards 
the  trunk.  So  long  as  the  part  to  which  it  is  applied  is  of 
uniform  calibre,  as  the  forearm  for  a  short  distance  above  the 
wrist,  the  bandage  may  be  simply  rolled  around  the  limb, 
passing  from  left  to  right  as  it  crosses  the  smterior  aspect ;  but 
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if  the  circumference  of  the  limb  gradually  increase  in  size  from 
below  upwards,  as  the  calf  of  the  leg  or  upper  part  of  the  fore- 
arm, the  bandage  must  be  folded  on  itself  in  the  manner  repre- 
sented in  fig.  336.  This  proceeding  should  be  effected  at  each 
turn  of  the  roller,  and  should  always  take  place  opposite  the 
same  point  in  the  cireumfei'ence  of  the  limb,  or  an  unsightly 
appearance  will  be  produced.  Its  effect  is  to  distribute  the 
pressure  evenly  over  the  surface  of  the  part,  and  to  obviate  the 
risk  of  the  bandage  slipping.  By  referring  to  the  adjoining 
woodcut  (fig.  337),  it  may  be  seen  at  what  parts  of  the  body  it  is 
generally  necessary  to  turn  the  bandage,  in  the  manner  above 
mentioned. 

The  spiral  bandage  is  not  well  suited  for  passing  smoothly 
over  the  angles  of  flexion  or  extension  of  joints,  and  for  this 
reason  the  other  variety  of  simple  bandage,  the  figure  of  eight, 
is  employed  in  conjunction  with  it  in  bandaging  certain  parts  of 
the  body.  Thus  to  bandage  the  lower  extremity,  taking  the 
head  of  the  roller  in  the  right  hand  and  its  free  end  in  the  left, 
the  outside  of  this  end  should  be  laid  on  the  dorsum  of  the  foot 
and  fixed  by  a  turn  or  two  of  the  roller.  Passing  over  the  limb 
from  left  to  right,  carefully  keeping  the  bandage  in  a  uniform 
state  of  tension,  with  as  little  of  it  unwound  as  possible,  it  may 
be  now  applied  in  a  simple  spiral  manner,  the  roller  changing 
hands  each  time  it  passes  around  the  foot.  The  enlargement 
at  the  instep  requires  that  the  bandage  be  twisted  on  itself ; 
over  the  ankle-joint  it  must  be  applied  in  a  figure-of-eight 
fashion  ;  again,  at  the  lower  part  of  the  leg,  it  may  be  simply 
roiled  around  the  limb,  and  higher  up  it  must  again  be  twisted 
on  itself ;  and  so  on,  varying  in  its  method  of  application  with 
the  varying  conformation  of  the  part  (fig.  336).  It  may 
be  fastened  off  by  pinning  its  end  to  the  last  fold  applied  ;  or 
the  end  may  be  split  into  two,  and  these,  being  carried  in 
opposite  directions  around  the  limb,  maybe  tied  together  where 
they  meet. 

The  peculiar  shape  of  the  thorax,  increasing  as  it  does  in  cir- 
cumference from  below  upwards,  requires  that  a  roller  applied 
to  that  part,  commencing  from  below,  should  be  turned  on  itself 
as  it  ascends.  Before  applying  a  bandage  to  the  thorax,  a  wide 
piece  of  roller,  above  five  feet  in  length,  should  be  split  length- 
ways from  its  centre  for  about  half  a  yard  ;  this  being  thrown 
over  the  head  of  the  patient,  the  ends  may  be  allowed  to  hang 
down  in  front  and  behind.    The  patient  standing  with  his  back 
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towards  the  sui'geon,  his  hands  raised  above  his  head  and  rest- 
ing against  some  support,  the  bandage  may  be  applied  over  the 
neck-piece,  beginning  from  below.  It  may  be  finally  fastened 
off  and  secured  from  slipping  in  the  manner  represented  in 
fig.  337,  c. 

The  figure-of-eight  bandage  is  formed  of  a  single  continuous 
roller,  and  is  admirably  adapted  for  passing  over  the  angles  of 

Fig.  337. 


—  A 


the  joints  ;  and  here  indeed  it  is  almost  exclusively  employed  : 
as  at  the  ankle,  the  knee,  the  groin,  over  the  metacarpal  articu- 
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lation  of  the  thumb  or  finger,  over  the  elbow-joint  and  shoulder. 
Again,  it  is  made  use  of  to  keep  the  shoulders  apart,  or  to  draw 
them  together,  according  as  it  crosses  in  front  or  behind  the 
body.  At  the  ankle  the  crossing  of  the  bandage  is  so  arranged 
as  to  fall  in  front  of  the  ankle-joint,  while  the  two  circles  of  the 
figure  embrace  respectively  the  leg  and  foot  (fig.  337).  At  the 
groin  the  two  circles  of  the  figure  should  surround,  the  one  the 
upper  part  of  the  thigh,  the  other  the  pelvis  ;  this  form  of 
bandage,  under  the  name  of  spica,  is  generally  applied  after 
operations  for  strangulated  hernia,  the  crossing  of  the  roller 
being  arranged  so  as  to  fall  over  the  situation  of  the  internal 
abdominal  or  femoral  ring  (fig.  337,  d).  In  applying  the  figure-of- 
eight  to  the  thumb,  one  limb  of  the  figure  should  surround  the 
root  of  the  thiimb,  while  the  other  passes  around  the  wrist,  the 
crossing  of  the  bandage  being  situated  over  the  subcutaneous 
margin  of  the  metacarpal  bone  (fig.  337,  e).  At  the  elbow  this 
form  of  bandage  embraces  the  upper  arm  and  forearm,  and 
crossing  over  the  flexure  of  the  joint  is  thus  made  available  for 
compressing  the  orifice  of  the  vein  after  venesection  as  ordinarily 
performed  (fig.  337,  p).  In  bandaging  the  shoulder,  the  roller  is 
passed  around  the  upper  part  of  the  arm  on  the  one  side,  and 
around  the  root  of  the  neck,  or  under  the  opposite  shoulder,  on. 
the  other ;  the  crossing  of  the  bandage  will  thus  lie  over  the 
prominence  of  the  head  of  the  humerus  (fig.  337,  g).  The  figure- 
of-eight,  as  employed  for  fractures  of  the  clavicle,  crosses  over 
the  situation  of  the  spines  of  the  upper  dorsal  vertebrae,  and 
surrounds  the  shoulder-joints  on  either  side,  passing  in  front  of 
them  ;  when  it  is  desirable  Fig.  338. 

to  bring  the  shoulders  for- 
ward and  maintain  them 
in  this  position,  the  ban- 
dage is  arranged  so  as  to 
cross  over  the  front  of  the 
sternum  and  surround  the 
shoulder-joints  on  either 
side,  passing  behind  them 
(fig.  338).  This  form  of 
bandage  may  be  made 
available  for  compressing  or  supporting  one  or  both  breasts, 
being  passed  round  the  thorax  under  the  affected  breast  and 
over  the  opposite  shoulder.  At  the  articulation  of  the  knee  the 
figure-of-eight  is  occasionally  employed  to  bring  together  the 
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fragments  of  the  patella  after  transverse  fracture  of  that  bone  ; 
for  this  purpose  the  circles  of  the  figure  must  the  one  surround 
the  leg,  the  other  the  thigh,  the  bandage  being  crossed  in  the 
popliteal  space.  For  other  purposes  the  bandage  is  reversed,  and 
so  applied  that  the  crossing  falls  over  the  front  of  the  articu- 
lation. . 

Of  scalp-bandages  there  are  two  principal  varieties,  the 
knotted  and  the  recurrent ;  they  are  employed  for  retaining 
local  applications  to  wounds  of  the  scalp,  or  for  exercising 
pressure  on  the  part  to  control  htemorrhage.  The  knotted 
bandage,  which  is  generally  employed  for  compressing  the 
temporal  artery,  is  applied  in  the  following  manner.  A 
bandage,  about  two  inches  in  width  and  four  yards  in  length, 
being  rolled  up  at  either  end  into  two  separate  and  unequal 
portions,  the  surgeon  taking  one  head  of  the  roller  in  each 
hand,  and  standing  facing  the  wounded  ai'tery,  applies  the 
unwound  portion  of  the  bandage  over  the  compress.  He  should 
now  pass  his  hands  around  the  head,  one  on  either  side,  so  as 
to  encircle  it  with  the  roller  until  he  reaches  the  opposite  temple, 
when  the  two  heads  of  the  bandage  being  crossed,  they  may  be 
brought  back  again  to  the  point  of  departure.  Here,  being 
crossed  one  over  the  other,  their  direction  should  be  changed, 
one  end  being  carried  under  the  chin,  the  other  over  the  vertex, 
Fig  339  that  they  may  again  meet  over  the 

opposite  temple,  where  they  are  again  to 
be  crossed  and  carried  around  the  head, 
one  on  either  side,  to  the  point  whence 
they  first  started.  Here,  again,  they  are 
crossed,  carried  respectively  under  the 
chin  and  over  the  vertex,  and  so  on  until 
sufficient  compression  is  exercised  over  the 
wounded  vessel.  The  application  may  be 
secured  in  position  by  a  few  circular  turns 
of  the  long  end  of  the  roller  (fig.  339). 
The  recurrent  or  capeline  bandage  is  difficult  of  application, 
and  easily  becomes  displaced.  A.s  it  is  almost  impossible  to 
convey  a  proper  idea  of  the  manner  in  which  it  is  adjusted  by 
a  mere  verbal  description,  no  further  allusion  will  here  be  made 
to  it. 

Compoxmd  bandages. — The  "f-bandage,  the  four-tailed,  the 
many-tailed,  and  the  suspensory  bandage,   fall  under  this 


COMPOUND  BANDAGES. 


511 


denomination.  The  T-bandage  is  formed  of  two  pieces  of 
linen  roller  attached  to  each  other  in  the  manner  indi- 
cated by  the  name  of  the  application.  It  is  principally 
used  in  the  neighbourhood  of  the  perinseum,  where  it  is  well 
adapted  to  maintain  pressure  on  the  parts,  or  to  retain  in  posi- 
tion any  topical  application. 

In  applying  the  bandage,  that  part  of  it  represented  by  the 
horizontal  limb  of  the  T  being  passed  around  the  body  just 
above  the  crests  of  the  ilia,  should  be  fixed  by  tying  together 
the  ends  in  front  of  the  belly,  in  such  a  position  that  the 
vertical  part  of  the  bandage  shall  be  situated  over  the  spines  of 
the  lumbar  vertebrae  ;  if  the  application  is  to  be  adjusted  to  a 
female,  the  loose  end  may  now  be  brought  forward  between  the 
nates  and  in  front  of  the  vulva,  and  attached  to  the  horizontal 
portion  in  the  median  line  of  the  abdomen.  If  the  patient  is  of 
the  opposite  sex,  the  vertical  part  of  the  bandage  should  be 
split  at  its  free  end,  and  the  two  ends  brought  up  one  on  either 
side  the  scrotum  and  penis  to  be  attached  to  the  part  of  the 
bandage  that  encircles  the  body.  As  a  ready  and  efficient 
substitute  for  the  linen  roller,  two  pocket-handkerchiefs  may  be 
used  in  the  application  of  this  form  of  bandage. 

Suspensory  bandages  are  to  be  pro- 
cured ready  for  use  of  an  instrument- 
maker,  though  occasionally  they  must 
be  improvised  by  the  surgeon;  for 
such  an  emergency,  a  handkerchief 
or  a  piece  of  bandage  being  tied 
around  the  abdomen  just  above  the 
crests  of  the  ilia,  a  second  handker- 
chief should  be  passed  beneath  the 
scrotum,  and  attached  in  the  manner 
represented  in  figure  340. 

The  four-tailed  bandage  is  made  by 
taking  a  piece  of  linen  about  six  inches  wide  and  a  yard  and  a 
half  long,  and  splitting  it  up  the  middle  from  either  end  to 
1  within  three  or  four  inches  of  the  centre ;  this  would  form  such 
a  bandage  as  might  be  applied  over  the  knee ;  but  of  course 
the  size  of  the  apparatus  must  be  regulated  by  that  of  the 
part  of  the  body  to  which  it  is  to  be  adapted.  The  form  of 
bandage  under  consideration  is  generally  employed  for  maintain- 
ing in  position  topical  applications,  but  is  occasionally  made 
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use  of  to  secure  the  correct  apposition  of  fractures  ;  it  is  applied 
Fig.  341.     over  the  knee-joint,  to  the  lower  jaw,  andon  the  vertex. 

To  adjust  this  bandage  to  the  knee-joint,  the  centre 
of  it  should  be  placed  on  the  patella,  the  four  tails, 
being  passed  around  and  under  the  knee  and  crossed 
beliind  the  limb,  should  be  brought  forward  again, 
the  lower  pair  being  tied  together  in  front  of  the 
thigh  above  the  patella,  the  upper  pair  over  the  head  of 
the  tibia  on  the  anterior  aspect  of  the  leg.  For  the  lower  jaw  the 
bandage  should  not  be  more  than  three  or  four  inches  in  width, 
and  a  hole  should  be  cut  in  its  centre  to  admit  the  prominence  of 
the  chin  ;  in  adjusting  it,  the  centre  of  the  bandage  should  be 
placed  under  the  chin,  and  the  tails  being  carried  upwards,  the 
hindermost  pair  should  be  tied  over  the  vertex  about  the  situa- 
tion of  the  coronal  suture,  while  the  anterior  pair  of  ends  are 
taken  backwards  and  fastened  together  above  the  occij^ital 
protuberance.  When  applied  to  the  vertex,  the  bandage 
should  be  wider  than  that  required  for  the  chin ;  its  centre 
being  placed  on  the  vault  of  the  skull,  the  posterior  tails 
should  be  brought  down  and  tied  together  beneath  the  chin, 
while  the  anterior  pair  are  carried  backwards  and  fastened 
beneath  the  occiput,  or  brought  round  again  under  the  chin 
(fig.  337,  K). 

The  many-tailed  bandage. — The  advantage  of  this  form  of 
application  is,  that  it  can  be  applied  and  removed  without  any 
disturbance  of  the  parts  to  which  it  is  adjusted ;  and  thus  it  is 
chiefly  used  in  the  treatment  of  compound  fractures,  in  the 
dressing  of  stumps  after  amputation,  or  in  any  case  where 
absolute  quietude  is  desirable.  The  bandage  is  constructed  in 
the  following  manner  :  to  a  wide  piece  of  roller,  rather  longer 
than  the  part  of  the  limb  to  which  the  bandage  is  to  be  applied, 
should  be  stitched  in  succession  several  shorter  portions  of  a 
narrower  bandage  ;  these  should  be  attached  by  their  centres  in 
such  a  manner  that  each  piece  is  at  right  angles  to  the  long 
roller,  and  overlaps  the  preceding  piece  by  one-third  of  its 
width.  These  shorter  portions  should  be  each  about  half 
as  long  again  as  the  circumference  of  the  limb  they  are  to 
surround.  This  bandage,  like  the  spiral,  should  be  applied 
from  l)elow  upwards ;  the  back  piece  should  be  drawn  up 
behind  the  limb  or  part  which  is  to  be  bandaged,  and  the 
transverse  portions  spread  out  evenly  on  either  side,  the  last 
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Fig.  342. 


piece  sewn  on  standing  first  in  order  for  application.  Beginning 
from  below,  the  opposite  ends  of  these  transverse  pieces  should 
be  crossed  over  each  other  around  the 
limb,  each  succeeding  pair  overlapping 
and  keeping  in  place  the  ends  of  bandage 
that  immediately  preceded  them  (fig.  342); 
the  last  pair  may  be  tied  together,  or  kept 
in  position  with  a  pin. 

Immovable  Apparatus. 

Under  this  head  it  is  proposed  to  con- 
sider those  methods  of  bandaging  by  which 
support  and  immobility  are  secured;  the 
essential  principle  of  the  application  being 
that  it  admits  of  adaptation  while  in  a 
moist  and  pliant  condition,  and  is  thus 
enabled  the  more  exactly  to  accommodate 
itself  to  the  conformation  of  the  parts 
to  which  it  is  applied,  before  assuming  its  permanent  condi- 
tion of  immobility. 

Grum  and  chalk,  white  of  egg  and  flour,  gypsum,  starch,  dex- 
trine, leather,  gutta-percha,  millboard,  pasteboard.  Hide's  felt, 
are  any  of  them  made  use  of  in  combination  with  the  ordinary 
bandage  for  the  above-named  purpose.  These  forms  of  im- 
movable apparatus  are  employed  in  the  treatment  of  fractures, 
in  chronic  joint-aflPections,  and  other  diseases  where  it  is  neces- 
sary to  maintain  permanent  immobility  or  pressure. 

Gum  and  chalk  is  prepared  by  rubbing  together  in  a  mortar 
mucilage  with  a  sufficient  amount  of  chalk  to  form  a  mixture 
about  the  consistence  of  thick  cream.  The  limb  being  placed 
in  the  position  in  which  it  is  desirable  it  should  be  retained, 
should  be  protected  over  its  more  prominent  points  with  a 
layer  of  cotton- wool.  Having  been  firmly  and  evenly  bandaged, 
the  gum  and  chalk  may  be  smeared  over  the  roller  with  a 
brush  or  the  open  palm  of  the  hand ;  in  doing  this  the  hand 
or  the  brush  should  be  applied  to  the  part  in  the  same  direction 
as  the  spiral  of  the  roller,  that  is,  around  the  front  of  the  limb, 
from  left  to  right.  If  a  great  amount  of  rigidity  is  required, 
a  second  bandage  may  be  applied,  and  treated  in  the  same 
manner ;  or  the  apparatus  may  be  still  further  strengthened  by 
combining  with  the  bandage  gutta-percha,  leather,  or  paste- 


VOL.  V. 


L  L 


514 


MINOE  SURGEEY. 


board  splints  moulded  to  the  parts  while  in  a  pliant  condition. 
These  should  be  applied  to  the  limb  immediately  over  the 
cotton- wool  sheathing,  and  they  may  be  retained  in  position 
during  the  application  of  the  first  bandage  by  strips  of  ad- 
hesive plaster.  The  gum  and  starch  bandage  takes  from  four 
to  five  hours  to  dry,  and  during  this  time,  if  there  is  any  con- 
siderable tendency  to  displacement  in  the  limb,  means  must  be 
used  to  counteract  it  until  the  application  has  become  rigid. 
For  this  reason  it  is  that  the  plaster  of  Paris,  or  gypsum  ban- 
dage as  it  is  called,  is  preferred  by  many  to  the  gum  and  starch. 

The  ffi/psum  bandage. — For  this  form  of  application  a  roller, 
which  should  be  of  coarse  and  open  material,  must  be  previously 
prepared  by  rubbing  into  its  texture  dry  powder  of  plaster  of 
Paris.  The  surgeon  should  have  at  hand  a  bag  of  the  same 
material,  and  a  basin  of  water.  The  limb  being  protected  with 
a  layer  of  cotton- wool,  the  prepared  roller  should  be  immersed 
in  water  for  about  a  minute ;  it  is  then  ready  for  immediate 
application.  It  should  be  rolled  around  the  limb  in  a  spiral 
manner,  just  as  an  ordinary  bandage ;  after  every  second  or 
third  turn  of  the  roller,  the  left  hand  should  be  plunged  into 
water  and  smeared  over  the  part  last  applied.  When  the 
whole  has  been  thus  treated,  the  exterior  of  the  bandage  should 
be  rubbed  over  with  a  paste  of  plaster  of  Paris  and  water,  until  a 
smooth  surface  and  sufficient  rigidity  have  been  attained.  This 
form  of  application,  after  the  lapse  of  ten  minutes  or  a  quarter 
of  an  hour,  will  have  acquired  its  permanent  condition  of  rigidity. 

Starch,  white  of  egg,  and  dextrine,  are  all  used  in  their  fluid 
forms  as  stififening  materials  for  bandages.  The  roller  may  be 
soaked  in  a  solution  of  one  or  the  other  of  these  substances 
previous  to  its  application  ;  or  again,  the  roller  being  cut  into 
short  pieces,  each  half  as  long  again  as  the  circumference  of 
the  limb,  these  portions  may  be  applied  separately  to  the  part 
from  below  upwards ;  the  opposite  ends  of  each  piece  crossing 
one  another,  over  the  anterior  aspect  of  the  limb,  and  each 
succeeding  piece  overlapping  the  one  that  went  before  it  by 
one-third  of  its  width.  Strips  of  paper  soaked  in  any  of  the 
above-named  solutions  may  be  advantageously  applied  in  the 
manner  just  described. 

Gutta-'percha,  pasteboardy  millboard,  or  leather,  may  be  used  in 
combination  with  any  of  the  above  stiffening  materials  to  give 
additional  firmness  and  permanency  to  the  application.  These, 
being  cut  into  pieces  of  the  required  dimensions,  must  be 
moulded  to  the  shape  of  the  part  while  in  a  pliant  condition. 
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Gutta-percha  is  rendered  fit  for  application  by  plunging  it 
for  a  minute  or  two  into  hot  water.  Millboard,  pasteboard,  and 
leather,  may  be  prepared  for  use  by  soaking  them  for  a  sufficient 
time  in  warm  water.  Before  applying  splints  formed  of  these 
materials  to  a  limb,  the  whole  part  should  be  carefully  swathed 
in  a  layer  of  cotton  wool.  In  many  hospitals  it  is  the  practice 
first  to  envelop  the  limb  in  a  dry  roller,  and,  having  moulded 
pasteboard  splints  to  fit  the  parts,  to  fix  these  by  applying  a 
bandage  previously  saturated  with  a  thick  solution  of  starch. 
The  material  called  Hide's  felt  being  lined  with  wash-leather, 
can  be  applied  next  to  the  skin. 

In  adjusting  the  immovable  apparatus  to  a  compound  frac- 
ture, or  to  any  part  where  it  is  desirable  that  an  aperture 
should  exist  for  the  escape  of  matter  or  for  the  dressing  of  a 
wound,  the  application  should  be  effected  in  the  ordinary  man- 
ner, and  subsequently  the  bandage  over  the  wound  or  sinus 
may  be  cut  away  to  the  necessary  extent. 

One  great  advantage  attaching  to  the  form  of  apparatus 
under  consideration  is  the  manner  in  which  it  may  be  adapted 
to  changes  in  the  size  of  the  limb.  When,  from  swelling  of  the 
parts  beneath,  it  is  necessary  to  loosen  the  bandage,  the  whole 
application  should  be  cut  from  end  to  end  with  strong  scissors 
or  a  knife,  on  the  anterior  aspect  of  the  limb ;  this  will  entirely 
relax  the  parts.  Subsequently  the  degree  of  support  and  pres- 
sure to  be  exercised  may  be  regulated  by  passing  straps  and 
buckles  around  the  case  in  which  the  limo  now  lies,  and  tighten- 
ing or  loosening  these  as  occasion  may  require. 

Where,  from  subsidence  of  swelling  or  other  causes,  it  be- 
comes necessary  to  tighten  the  application,,  a  longitudinal  strip 
may  be  cut  ont  of  the  apparatus  from  end  ta  end,  and  with 
straps  and  buckles  the  sides  of  the  case  may  be  brought  more 
nearly  into  apposition. 

There  is  sometimes  considerable  difficulty  in  removing  the 
so-called  immovable  apparatus  ;  this  may  be  overcome  by  sur- 
rounding the  parts  with  a  wet  cloth  for  some  time  before  the 
removal  is  attempted.  When  the  bandage  is  thoroughly  soaked, 
it  may  be  uncoiled  from  above  downwards  with  little  difficulty, 
or  it  may  be  cut  with  scissors,  layer  by  layer.* 


*  Or  a  piece  of  wide  tape  is  laid  beneath  the  bandage  at  the  time  of  its 
application,  the  lower  end  being  left  hanging  out;  this  is  used  to  raise  the 
bandage  upon,  while  it  is  divided  with  the  scissors. 
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Sutures  and  their  Application. 

Sutures  are  used  for  bringing  together  and  maintaining  in 
contact  the  opposed  surfaces  of  wounds.  They  differ  both  in 
the  method  of  their  application  and  the  material  of  which  they 
are  composed :  this  difference  is  owing  to  the  varying  neces- 
sities of  wounds,  as  these  vary  in  character,  or  occur  in  one  or 
another  part  of  the  body.  There  are  four  principal  varieties  in 
the  method  of  applying  sutures  :  (1)  the  continuous ;  (2)  the 
interrupted ;  (3)  the  twisted ;  (4)  the  quilled ;  in  these  the 
material  employed  may  be  silken  or  hempen  thread,  horsehair, 
iron,  or  silver  wire.*  Under  the  head  of  each  of  the  principal 
forms  of  suture,  the  material  of  which  it  may  be  composed  will 
be  referred  to  more  particularly. 

To  save  subsequent  repetition,  certain  general  principles 
applicable  to  all  forms  of  suture  will  be  noticed.  In  passing 
the  needle,  the  edges  of  the  wound  maybe  advantageously  held 
in  contact  with  the  forefinger  and  thumb  of  the  left  hand,  or. 
they  may  be  simultaneously  tightened  so  as  to  bring  them 
parallel  to  each  other,  that  their  opposite  and  corresponding 
parts  may  exactly  coincide.  The  needle  should  penetrate  the 
surface  at  an  angle  of  50°,  and  should  at  least  pass  through  the 
whole  thickness  of  the  integument  at  each  stitch  ;  as  a  general 
rule  the  thread  should  penetrate  to  a  sufficient  depth  to  avoid 
leaving  beneath  it  in  the  wound  any  considerable  cavity  or 
space  in  which  pus  can  accumulate.  The  distance  from  the 
edge  of  the  wound  at  which  the  suture  should  enter  and  leave 
the  part,  must  necessarily  vary  with  the  depth  of  the  wound 
and  the  amount  of  tension  to  which  the  thread  will  be  subject, 
but  in  no  case  should  there  be  less  than  the  eighth  of  an  inch 
between  the  suture-hole  and  the  margin  of  the  wound.  Sutures, 
as  a  rule,  ought  not  to  include  vessels,  nerves,  fascia),  muscles, 
or  tendons.  Where  more  than  one  suture  is  used,  the  interval 
between  the  points  of  suture  in  the  wound  should  be  sufficiently 
small  to  overcome  any  tendency  there  may  be  for  the  edges  of 
the  wound  to  evert,  or  the  fat  and  subcutaneous  tissue  to  bulge. 
The  line  of  the  thread  ought  to  cross  that  of  the  wound  at  right 
angles  ;  and  in  cases  where  the  thread  has  to  be  tied,  care 

*  The  shotted  suture,  the  clamps  and  other  forms  attaching  themselves  to 
special  regions  of  the  body,  will  be  found  described  in  the  essay  on  Plastic 
Surgery,  and  in  the  account  of  the  various  plastic  operations. 
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should  be  taken  that  the  knot  may  fall  on  one  side  of  the  line 
ol  contact  of  the  edges  of  the  wound.  A  single  knot  having 
heen  tied,  some  precaution  should  be  taken  to  prevent  it  slip- 
ping while  the  second  knot  is  prepared.  This  may  be  tied 
firmly,  but  need  not  be  tightened  by  the  exercise  of  any  force  ; 
the  fingers  are  sufiiciently  strong  to  efiect  its  proper  adjust- 
ment, without  making  unnecessary  or  unseemly  muscular 
efforts. 

The  size  of  the  needle  employed  for  passing  continuous  or 
interrupted  sutures  should  be  adapted  to  that  of  the  thread  to 
be  carried,  and  to  the  depth  of  the  tissues  to  be  traversed.  The 
shape  of  the  needle,  whether  straight  or  curved,  should  bear 
relation  to  the  situation  and  nature  of  the  wound.  For  incised 
wounds  on  the  exterior  of  the  body,  where  the  edges  can  only 
be  transfixed  from  the  cutaneous  surface,  or  where  the  opposite 
margins  of  the  wound  can  both  be  traversed  by  one  plunge, 
a  curved  needle  is  best  adapted ;  whereas  a  strong  straight 
needle  is  more  convenient  for  the  completely  free  margins 
of  extensive  wounds,  such  as  are  left  by  the  removal  of  large 
tumours,  or  after  amputations. 

The  continuous  suture  is  for  the  most  part  used  for  the  accu- 
rate apposition  of  wounds  having  thin  and  delicate  edges,  such 
as  those  of  the  eyelids  or  intestines.  The  application  consists 
in  the  simple  sewing  together  of  the  wound  from  side  to  side  ; 
the  first  stitch  being  tied,  to  prevent  its  pulling  through. 
This  form  of  suture  may  be  fastened  oL"  by  knotting  together 
the  free  end  of  the  thread  with  the  stitch  last  passed ;  or  by 
clamping  with  a  small  perforated  shot ;  it  can  be  removed  by 
cutting  with  fine-pointed  scissors  each  portion  of  the  thread  as  it 
passes  across  the  line  of  the  wound,  and  subsequently  withdraw- 
ing these  portions  separately.  Silk,  fine  thread,  horsehair,  or 
silver-wire  may  be  used  for  the  continuous  suture,  and  the 
needle  should  be  small  and  curved  at  its  point. 

The  interrupted  suture  is  more  general  in  its  adaptation  than 
any  other  form,  being  used  in  wounds  of  almost  every  descrip- 
tion. Although  from  its  very  nature  it  does  not  maintain  the 
surfaces  of  a  woimd  in  such  close  and  absolute  contact  as  can 
be  secured  by  the  continuous  or  twisted  suture,  yet  it  possesses 
certain  advantages  over  these,  both  in  the  facility  with  which 
it  is  applied  and  subsequently  withdrawn  (piecemeal  if  need  be), 
and  in  that  while  it  puts  the  parts  in  such  a  condition  that 
union  is  most  likely  to  take  plaice,  yet,  in  the  event  of  the  heal- 
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ing  process  being  retarded,  it  offers  no  serious  obstacle  to  the 
discharge  of  matter.  For  the  application  of  this  suture  the 
needle  may  be  either  curved  or  straight,  its  form  varying  with 
the  disposition  of  the  parts  to  which  it  is  to  be  applied.  The 
peculiarity  from  which  is  derived  the  name  of  this  form  of 
suture,  consists  in  the  cutting  of  the  thread  after  each  complete 
stitch,  and  tying  the  ends  together,  over,  or  rather  just  on  one 
side  of,  the  line  of  tlie  wound.  In  wounds  with  edges  of  consi- 
derable thickness  and  extent,  the  needle  is  generally  passed 
separately  through  the  opposite  margins,  being  first  introduced 
from  the  cutaneous  surface  towards  the  deeper  aspect  of  the 
parts,  and  subsequently  from  the  cavity  of  the  wound  towards 
the  siirface  of  the  body. 

Silken  and  hempen  thread,  the  materials  formerly  made  use 
of  for  the  interrupted  suture,  have  now  very  generally  given 
place  to  silver  or  iron  wire.  These  latter  possess  most  decided 
advantages  over  silk,  or  any  thread  of  vegetable  origin,  in  their 
cleanliness,  and  in  the  diminished  tendency  they  show  to  excite 
irritation  in  the  tissues  through  which  they  pass.*  For  the 
introduction  of  metallic  wire,  as  a  substitute  for  threads  of 
organic  origin,  we  are  greatly  indebted  to  Sir  J.  Simpson  of 
Edinburgh,  who,  by  the  publication  of  the  results  of  his  experi- 
ments on  animals,  and  by  the  success  that  attended  his  use  of 
the  same  suture  in  man,  first  drew  general  attention  to  the 
subject  in  this  country.  In  1849,  Dr.  J.  Marion  Sims  was  the 
first  to  apply  the  same  description  of  suture  in  America.f  Dr. 
Sims'  claims  to  priority  had,  however,  been  anticipated  (at  least 
so  far  as  the  principle  involved  was  concerned)  some  two 
hundred  years  before  by  Fabricius  ab  Aquapendente,  who, 
writing  in  1G47,  refers  to  the  imperfections  of  the  materials  for 
suture  at  that  time  in  use,  namely,  that  they  excited  iiTitation, 
produced  discharge,  and  easily  ulcerated  out.  As  a  substitute, 
he  recommends  iron  or  brass  wire  sharpened  at  one  extremity 
and  annealed  elsewhere,  thus  forming  both  needle  and  suture 
of  one  continuous  piece  of  metal.  J    Again,  in  our  own  country, 


*  My  personal  experience,  in  opposition  to  Sir  J.  Simpson's  observations, 
leads  nie  to  give  a  decided  preference  to  silver  over  iron  as  a  material  for 
metallic  suture,  and  this  is,  I  believe,  in  accordance  with  the  opinion  entertained 
at  most  of  our  metropolitan  hospitals. 

t  Anniversary  Discourse,  1858,  before  the  New  York  Academy  of  Medicine. 

X  See  Dr.  Aveling's  letter  to  Medical  Times  and  Gazette,  January  22,  1859, 
where  the  whole  passage  from  Fabricius  is  quoted  at  length. 
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in  the  year  1834,  Mr.  Gossett*  successfully  treated  a  case  of 
vesico-vaginal  fistula  by  silver-gilt  wire  sutures,  and  curiously 
enough,  adopted  the  same  position  for  the  patient  that  is  now 
found  most  convenient  for  the  performance  of  the  operation ;  a 
position,  the  advantages  of  which  Dr.  Marion  Sims  believed 
himself  to  have  been  the  first  to  discover. 

For  caiTying  a  metallic  thread,  an  ordinary  needle  of  rather 
large  size,  and  pretty  deeply  grooved  behind  the  eye,  may  be 
employed,  or  one  of  those  specially  made  for  passing  this  de- 
scription of  suture.  Of  these  there  are  three 
varieties,  namely,  that  invented  by  Mr.  Price,  Fig.  343. 
having  two  eyes,  and  being  deeply  grooved 
(tig.  1) ;  Mr.  Lister's,  furnished  with  one  eye, 
and  grooved  laterally  (fig.  2)  ;  and  that  re- 
commended by  Mr.  Murray,  having  an  open 
end,  and  a  groove  on  the  side  to  admit  of 
the  end  of  the  wire  being  doubled  on  itself 
(fig.  3).  Silver  wire,  if  kept  long,  soon  loses 
its  softness  and  pliability,  and  becomes  unfit 
for  sutures ;  it  may  be  reannealed  at  any  time, 
and  best  of  all  just  before  it  is  required  for  use.  ^ig.  i. 
Metallic  sutures  are  generally  fastened  off  by 
first  crossing,  and  then  twisting,  the  opposite  ends  of  the  wire 
together,  until  sufficiently  secure  to  resist  the  tension  to  which 
they  will  be  exposed  ;  a  better  way  is  by  tying  the  ends  together 
in  a  double  knot.  In  applying  these  sutures  to  the  prepiice 
or  elsewhere,  where  the  edges  of  the  wound  are  thin  and 
delicate  in  structure  and  the  tissues  around  of  lax  disposition, 
some  care  must  be  taken  lest  the  edges  of  the  wound  them- 
selves be  twisted  and  bruised  in  the  process  of  fastening  the 
suture.  For  horsehair  sutures  a  very  fine  needle  may  be  used, 
the  hair  being  fastened  through  the  eye  of  the  needle  by  a 
single  knot. 

When  the  interrupted  suture  is  formed  of  silk  or  thread,  it  is 
easily  removed  by  dividing  it  with  the  point  of  the  scissors  just 
away  from  the  knot,  grasping  this  in  the  forceps,  and  gently 
drawing  out  the  suture.  Metallic  threads  may  be  removed  by 
cutting  the  wire  and  straightening  the  ends  before  withdrawing 
it,  or  better,  by  cutting  away  a  portion  of  the  wire, — nearly  all 
the  part  exposed  to  view, — and  withdrawing  the  remainder  with 
the  forceps,  pulling  towards  the  line  of  the  wound,  so  as  to 


Fig 


Fig.  3. 


*  Lancet,  November  29,  1834. 
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make  the  wire  describe  a  slight  curve  in  its  exit,  suited  to  the 
shape  which  it  has  assumed.  The  foregoing  is  one  of  the  best 
methods  of  removing  metallic  sutures,  a  proceeding  which, 
owing  to  the  stiffening  of  the  wire,  is  liable  to  be  somewhat 
painful  in  its  execution,  unless  some  such  plan  as  the  above  be 
adopted  :  this  difficulty  in  their  removal  seems  to  be  the  great 
drawback  to  the  employment  of  metallic  sutures.  It  is  in- 
expedient, particularly  in  hospital  practice,  to  leave  metallic 
sutures  in  a  wound,  in  the  hope  that  they  will  slough  out ;  the 
wire,  or  at  least  so  much  of  it  as  is  beneath  the  skin,  will  in  the 
majority  of  cases  become  encysted,  and  may  subsequently  prove 
a  considerable  source  of  inconvenience.*  As  an  instance  of 
the  tolerance  of  metallic  sutures  exhibited  by  certain  tissues, 
we  may  mention  the  case  of  a  woman  who  still  retains  a  silver 
suture  in  the  anterior  wall  of  the  vagina,  introduced  by  Mr. 
Wormald  several  months  previously  for  the  cure  of  vesico- 
vaginal fistula ;  this  pa.tient  has  since  borne  a  chUd. 

Before  removing  interrupted  sutures,  it  is  usual  to  support 
the  intervals  of  the  wound  between  them  by  strips  of  adhesive 
plaster  ;  but  for  further  information  on  this  point  the  reader  is 
referred  to  the  essay  on  Wounds,  Vol.  I.  p.  641. 

The  twisted  suture  will  retain  in  immediate  contact  the  whole 
surfaces  of  a  wound  of  considerable  depth ;  it  is  employed  in 
the  operation  for  hare-lip,  in  many  wounds  of  the  face,  especially 
such  as  lay  open  the  cavity  of  the  mouth,  and  in  extensive 
wounds  of  the  abdominal  walls. 

Hare-lip  pins,  cutting  wire-pliers,  and  silk,  twine,  or  some 
soft  thick  thread,  are  required  for  its  application. 

The  edges  of  the  wound  being  held  in  contact,  or  at  all 
events  being  carefully  maintained  in  the  same  horizontal  plane, 
the  pin  should  be  made  to  transfix  the  woxmd,  entering  the 
skin  from  half  an  inch  to  an  inch  from  one  of  its  margins,  and 
appearing  at  the  same  distance  beyond  the  opposite.  The 
I'equisite  number  of  pins  having  been  passed,  a  piece  of  silk,  or 
whatever  other  material  is  chosen  for  the  suture,  should  be 
twisted  over  each  pin  in  the  form  of  the  figure  8,  so  that  the 
circles  of  the  figure  surround  the  extremities  of  the  pin,  and 
the  crossing  of  the  thread  lies  over  the  line  of  the  wound. 


*  A  fine  silver  ligature,  which  had  been  placed  on  the  radial  artery  at  the 
wrist,  was  removed  three  months  afterwards  by  myself,  on  account  of  the  in- 
convenience it  caused  the  patient. 
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Tlie  same  thread  may  be  made  to  serve  for  all  the  sutures, 
provided  it  is  sufficiently  long,  being  passed  continuously  from 
one  pin  to  the  next  below  it.  The  opposite  ends  of  the  liga- 
ture being  tied  together,  each  pin  may  be  shortened  at  its 
pointed  extremity,  and  adjusted  so  as  to  leave  about  half  an 
inch  projecting  on  either  side.  The  skin  may  be  protected 
from  these  rough-cut  ends  by  passing  beneath  them  a  strip  of 
soft  lint ;  and  the  whole  is  best  covered  with  the  same  material 
dipped  in  oil.  In  withdrawing  this  form  of  suture,  the  heads 
of  the  pins  should  be  grasped  in  the  forceps,  and  loosened  by  a 
slight  rotatory  movement ;  they  may  then  be  drawn  out,  while 
the  finger  and  thumb  are  placed  on  the  suture  itself,  to  prevent 
any  traction  being  exercised  on  the  margins  of  the  wound. 
When  the  cut  surfaces,  to  which  the  twisted  suture  is  applied, 
are  of  great  thickness,  it  is  sometimes  necessary  to  add  a  few 
interrupted  sutures  at  the  extreme  edges  of  the  wound  to  pre- 
vent the  eversion  of  the  fat  and  subcutaneous  tissue. 

In  applying  the  twisted  suture  to  the  face,  or  elsewhere 
where  a  sightly  cicatrix  is  a  consideration,  great  care  is  needed, 
in  transfixing  the  parts,  to  keep  the  margins  of  the  wound 
exactly  on  the  same  level.  To  avoid  any  doubling-in  of  the  skin, 
it  is  well  to  tilt  up  the  edges  of  the  wound  while  passing  the 
pin  through  them. 

For  this  suture  the  softer  varieties  of  thread  possess  a  consi- 
derable advantage  over  silk  or  twine  ;  the  latter,  from  the  firm- 
ness of  their  texture,  being  too  apt  to  bruise  the  soft  parts 
beneath  them ;  on  this  account  some  adopt  the  plan  of  using 
narrow  strips  of  lint  to  wind  around  the  ends  of  the  pins. 

The  quilled  suture  is  adapted  to  wounds  of  greater  depth  than 
those  to  which  the  preceding  variety  of  suture  should  be  applied  ; 
of  itself  it  can  maintain  in  apposition  the  deeper  parts  of  such 
a  wound,  and  in  conjunction  with  the  interrupted  suture  it  will 
teep  in  contact  the  whole  surface.  In  the  hands  of  some  it  is 
found  very  useful  in  the  treatment  of  lacerated  perinseum,  or  it 
is  employed  in  deep  wounds  of  the  buttock  and  fleshy  parts  of 
the  thigh.  It  is  best  applied  with  a  strong  curved  needle,  fixed 
in  a  handle,  and  having  an  eye  near  the  point.  This  should  be 
threaded  with  the  loop  of  a  double  thread,  formed  of  some 
stout  material ;  and  having  been  passed  through  the  wound 
from  side  to  side,  the  looped  end  of  the  ligature  may  be  detached 
from  the  eye  and  held  with  the  left  hand,  while  the  needle  is 
withdrawn.    The  needle  should  pierce  the  skin  not  nearer  than 
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an  inch  from  the  edge  of  the  wound,  and  should  traverse  the 
deeper  parts,  and  emerge  at  the  same  distance  beyond  its  oppo- 
site margin.  This  proceeding  will  leave  a  double  thread 
through  the  wound  with  a  loop  on  the  one  side  and  two  free 
ends  on  the  opposite.  Through  the  loop  (or  loops  if  more  than 
one  suture  be  employed)  a  piece  of  gum  catheter  should  be 
passed,  and  the  thread  drawn  tightly  over  it,  while  the  other 
ends  are  tied  firmly  over  a  similar  piece  on  the  opposite  side  of 
the  wound.  To  maintain  perfect  apposition  in  the  more  super- 
ficial parts,  it  is  generally  necessary  to  add  a  few  interrupted 
sutures  at  the  extreme  margin  of  the  wound. 

By  cutting  the  looped  ends  of  the  threads  this  form  of  suture 
may  easily  be  removed. 

Serres-fines  are  occasionally  employed  for  bringing  together 
wounds  of  very  thin  skin  or  mucous  membrane.  They  are 
small  spring- wire  forceps ;  their  points  are  finely  serrated,  and 
their  handles  cross  one  another,  so  that  when  at  rest  they  are 
closely  in  contact.  The  points  are  generally  bent  at  right 
angles  to  the  spring,  so  that  the  handles  of  the  serres-fines  may 
lie  evenly  over  one  another  along  the  line  of  the  wound  in  an 
imbricated  manner.  In  adjusting  these,  one  should  aj^ply 
them  at  regular  intervals  to  the  lips  of  the  wound,  taking  care 
that  the  handles  of  each  pair  are  turned  in  the  same  direction, 
so  as  to  overlap  those  of  the  preceding  pair ;  any  dressing 
that  the  wound  may  need  can  be  laid  on  it  subsequently. 

Counter-irritation. 

Counter-irritants,  as  their  name  implies,  are  used  for  the 
purpose  of  exciting  local  irritation ;  they  vary  in  degree  from 
simple  rubefacients,  which  merely  produce  transient  congestion 
of  the  cutis,  to  such  as  completely  destroy  the  tissues  exposed 
to  their  influence.  They  may  conveniently  be  studied  in 
two  groups — (1)  those  whose  effects  are  comparatively  transient; 
and  (2)  those  that  excite  a  more  permanent  local  irritation,  or 
that  maintain  a  contimied  drain  on  the  system.  Under  the 
first  head  are  included  rubefacients,  vesicants,  acupuncture, 
and  the  like ;  under  the  second,  the  moxa,  issues  of  various 
kinds,  setons,  and  the  actual  cautery.  Rubefacients  may  be 
generally  defined  as  applications  to  the  surface  of  the  body, 
which  irritate  the  cutis  sufficiently  to  produce  reddening  of  the 
parts,  without  leading  to  any  of  the  more  sei'ious  results  of 
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inflammation.  For  this  purpose  various  liniments  are  employed, 
such  as  the  linimentum  ammonise,  1.  cantharidis,  1.  acidi 
acetici,  1.  terebinthinge,  1.  olei  crotonis  tiglii;  the  potassio- 
tartrate  of  antimony  in  the  form  of  ointment,  and  mustard- 
flour  in  the  form  of  poultice.  With  the  exception  of  the  last 
named,  all  these  s^^bstances  may  be  applied  to  the  surfaces  by 
friction  with  a  piece  of  flannel,  the  skin  of  the  part  having  been 
previously  cleansed  with  warm  water;  the  skin  may  be 
rubbed  until  it  has  acquired  a  ruddy  hue,  and  a  smart  tingling 
sensation  is  experienced  in  the  parts.  Croton  oil  and  the 
potassio-tartrate  of  antimony  differ  from  the  other  substances 
in  this  group,  in  being  more  decided  in  their  effects,  and 
in  producing  a  characteristic  pustular  eruption. 

Mustard-flour,  the  most  popular  and  useful  of  rubefacients, 
can  be  used  in  the  form  of  tissue  or  mustard  leaves  as  they  are 
called,  or  may  be  made  into  a  poultice  with  water  of  a  tempera- 
ture from  90°  to  100° ;  water  of  a  higher  temperature  than  this 
is  liable  to  coagulate  the  albumen  of  the  mustard-flour,  while  a 
much  lower  hinders  the  disengagement  of  the  volatile  oil  upon 
which  the  irritant  property  of  the  application  depends.  Vinegar, 
which  is  often  mixed  with  the  poultice,  has  the  effect  of  di- 
minishing its  activity.  The  effect  of  sinapisms  may  be  in  a 
measure  regulated  by  mixing  with  the  mustard,  wheat-flour  or 
linseed-meal,  and  by  modifying  the  duration  of  the  time  during 
which  they  remain  in  contact  with  the  skin.  The  London 
Pharmacopoeia  directs  that  equal  proportions  of  linseed-meal 
and  mustard -flour  be  used ;  while  the  time  during  which  the 
application  should  remain  on  may  be  broadly  stated  to  vary 
from  ten  minutes  to  half  an  hour.  It  may  best  be  estimated 
by  observing  the  texture  of  the  skin  of  the  patient,  and  being 
at  the  same  time  guided  somewhat  by  his  expressions  of 
pain. 

When  sinapisms  are  employed  to  patients  in  a  comatose  con- 
dition, special  care  should  be  taken  lest  they  remain  for  too 
long  a  time  in  contact  with  the  skin;  and  this  not  only  on 
account  of  the  absence  of  any  indications  for  their  removal  from 
the  sensations  of  the  patient,  but  also  from  the  possibility  that 
the  part  to  which  they  are  applied  may  be  already  lowered 
in  vitality  by  the  loss  of  nervous  force.  This  form  of  rube- 
facient may  be  employed  to  any  part  of  the  s^^rface  of  the  body, 
though  it  is  well  not  to  expose  the  skin  of  the  face  to  its 
influence.    Yery  delicate  or  irritable  skins  are  best  guarded 
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from  its  undue  action  by  interposing  a  thin  piece  of  cambric  or 
tissue-paper  beneath  the  poultice.  After  the  removal  of  the 
application,  the  surface  should  be  gently  sponged  with  warm 
water,  and  a  piece  of  cotton-wool  may  be  placed  over  the 
part ;  or,  if  the  pain  be  severe,  a  piece  of  linen  or  lint  smeared 
with  simple  cerate. 

Vesicants  are  substances  which,  in  contact  with  the  external 
integument  of  the  body,  excite  such  irritation  of  the  cutis  as  to 
determine  the  effusion  of  serum  from  its  surface,  leading  to  the 
separation  of  cuticle,  and  the  formation  of  a  vesicle.  As  a 
general  rule  they  are  employed  as  derivatives  or  counter-irritants 
in  chronic  inflammatory  affections ;  or  after  the  more  active 
sj^mptoms  of  inflammation  have  passed  by,  they  are  used 
either  to  quench  the  smouldering  remains  of  an  acute  attack, 
or  to  stimulate  the  absorbents  to  the  more  speedy  removal  of 
some  inflammatory  product. 

To  produce  vesication,  cantharidine  in  one  of  its  various 
forms  is  generally  employed ;  though  liquor  ammonias,  chloro- 
form, or  iron  heated  to  212°  F.,  are  occasionally  used;  it 
is  also  said  that  mezereon-bark,  soaked  in  vinegar,  and  ap- 
plied to  the  skin,  is  capable  of  raising  a  blister  on  the  sur- 
face. 

Cantharidine  is  employed  in  the  form  of  the  emplastrum 
cantharidis,  blistering  fluid,  and  blistering  tissue.  The  skin  of 
the  part  being  previously  well  cleansed  with  warm  water,  or 
sponged  with  vinegar,  the  application  should  be  so  adjusted 
that  it  may  remain  in  close  contact  with  the  skin ;  for  this 
purpose  the  emplastrum  cantharidis  is  generally  spread  upon 
diachylon  plaster,  and  the  blistering  tissue  can  be  fixed  with 
strips  of  the  same  material.  In  cases  where,  from  the  delicate 
texture  of  the  skin,  or  from  known  idiosyncrasy,  there  is  fear 
lest  urinary  irritation  arise  from  absorption  of  the  cantharidine, 
the  surface  of  the  blister  may  be  dusted  over  with  powdered 
camphor,  or  better,  a  piece  of  oiled  tissue-paper  may  be  inter- 
posed between  the  blister  and  the  skin.  In  no  case  should  the 
application  be  made  over  a  raw  surface,  nor,  if  avoidable,  on 
the  site  of  a  recent  cupping.  The  employment  of  blisters  is  not 
admissible  in  the  case  of  children  suffering  from  any  low  or 
exhausting  form  of  disease ;  in  them  sinapisms  will  be  found 
to  produce  quite  as  much  irritation  of  the  cutaneous  surface  as 
it  is  safe  to  employ.  The  period  during  which  the  preparations 
of  cantharidine  should  be  allowed  to  remain  in  contact  with  the 
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skin  varies  so  greatly,  and  is  dependent  on  such  diverse  condi- 
tions of  sex,  age,  and  idiosyncrasy,  that  we  cannot  attempt  to 
lay  down  any  general  rules  on  the  subject ;  the  patient's  own 
sensations  will  afford  some  guide  to  the  amount  of  irritation 
that  has  been  excited :  if  the  application  be  slightly  raised,  it 
can  be  ascertained  whether  any  effusion  of  serum  has  taken 
place.  If  the  blister  has  been  applied  dm-ing  some  hours 
without  producing  the  desired  effect,  it  will  be  well  to  remove 
it ;  and  should  any  considerable  reddening  of  the  surface  exist, 
a  warm  linseed-meal  poultice  applied  to  the  part  will  often 
suffice  to  determine  a  copious  effusion  of  serum  from  the  surface 
of  the  cutis. 

Vesication  may  be  more  rapidly  produced  by  the  application 
of  the  liquor  ammonise,  or  iron  heated  in  boiling  water,  to  the 
surface  of  the  body.  These  agents  are  but  rarely  employed  in 
this  country,  though  the  one  or  the  other  might  be  advan- 
tageously employed  where  rapid  denudation  of  the  cutis  is 
required,  for  the  application  of  remedies  by  the  endermic 
method.  One  of  the  best  plans  of  using  the  liquor  ammonite 
is  to  steep  a  piece  of  lint  the  size  of  the  part  to  be  vesicated  in 
the  strong  solution,  and  apply  it  to  the  skin  until  the  ammonia 
has  passed  off  by  evaporation ;  in  most  cases  this  will  almost 
immediately  raise  a  blister.  A  very  manageable  and  speedy 
counter-irritant,  which  at  the  same  time  appears  to  possess 
a  certain  local  anaesthetic  property,  has  been  introduced  by 
Mr.  Little,  of  Singapore.  It  consists  of  a  small  piece  of  lint 
steeped  in  chloroform,  and  covered  entirely  with  a  watch-glass, 
applied  to  the  skin  and  gently  pressed  down  with  the  palm  of 
the  warm  hand.  It  may  remain  in  contact  with  the  skin  from 
five  to  ten  minutes,  when  it  will  generally  be  found  to  have 
produced  pretty  decided  reddening  of  the  part,  and  occasionally 
vesication.  This  application  has  been  found  especially  suited 
for  facial  neuralgia,  or  rheumatic  affections  of  the  sciatic  and 
other  nerves. 

To  apply  the  heated  iron  as  a  vesicant,  an  ordinary  hammer 
with  a  flat  head,  or  better  Dr.  Corrigan's  thermal  hammer,  as 
it  is  called,  should  be  heated  in  a  spirit  lamp  or  plunged  into 
boUing  water  for  about  a  minute,  dried,  and  immediately 
applied  to  the  part  to  be  blistered ;  the  contact  of  one  or  two 
seconds  is  snfficient  to  produce  the  desired  effect.  Such  a 
hammer  immersed  in  water  at  120°  F.,  and  held  for  two  or 
three  seconds  in  contact  with  the  skin,  will  act  as  a  rubefacient; 
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while,  if  allowed  to  remain  in  contact  from  five  to  ten  seconds, 
it  will  generally  produce  vesication. 

Whatever  means  are  employed  to  produce  the  effusion  of 
serum  beneath  the  cuticle,  the  subsequent  treatment  of  the 
vesicle  must  be  pursued  with  one  of  two  objects  in  view;  either 
to  render  the  injury  to  the  part  as  transient  as  possible,  and  to 
restore  the  integrity  of  the  cuticle,  or  to  establish  a  permanently 
secreting  surface.  To  effect  the  former,  the  vesicle,  being 
opened  with  a  large  puncture  at  its  most  dependent  part,  may 
be  allowed  to  empty  itself;  subsequently  it  may  be  covered 
with  a  layer  of  cotton-wool,  which  can  remain  undisturbed 
until  the  new  cuticle  be  formed  beneath ;  or  after  the  evacua- 
tion of  the  serum,  the  part  may  be  dressed  with  simple  cerate 
spread  on  linen  or  lint.  If,  however,  the  blister  is  to  be  kept  open, 
the  cuticle  being  pinched  up  with  the  forceps  may  be  divided 
with  the  scissors  around  the  circumference  of  the  vesicle,  and 
removed  at  once,  the  raw  surface  being  dressed  with  the  cera- 
tum  sabinse,  or  whatever  other  application  is  selected  as  an 
irritant.  This  process  of  stripping  off  the  cuticle,  and  at  once 
exposing  the  denuded  cutis  to  an  irritant  ointment  and  the 
external  air,  is  extremely  painful ;  the  pain  may,  however,  be 
avoided  by  leaving  the  cuticle  in  contact  with  the  surface  of 
the  part  after  dividing  its  connections  in  the  manner  above 
described  ;  the  dressing  may  be  applied  over  the  cuticle,  and 
the  latter  will  separate  in  a  few  days,  thus  leaving  a  raw  surface 
that  will  gradually  have  become  inured  to  the  stimulus  of  the 
external  air. 

Various  irritating  applications  are  made  use  of  to  maintain 
a  constant  secretion  from  blistered  surfaces ;  the  unguentum 
sabinte,  or  the  ceratum  and  unguentum  cantharidis,  are  usually 
employed,  spread  on  lint  or  linen  rag.  A  convenient  and  nearly 
painless  irritant  is  found  in  the  papier  epispastique,  which  is 
kept  by  most  chemists  :  at  each  fresh  dressing  the  part  should 
be  cleansed  with  warm  water ;  a  process  needed  as  a  general 
rule  every  day,  and  in  summer  weather  twice  during  the 
twenty-four  hours.  There  is  a  lin>it  to  the  time  during  which 
a  blistered  surface  should  be  kept  discharging ;  when  the 
granulations  become  large,  spongy,  or  tuberculated  in  appear- 
ance, it  is  well  to  discontinue  u'ritant  applications,  lest  an  un- 
even and  unsightly  cicatrix  be  produced. 

When  vesication  has  been  employed  to  allow  of  the  introduc- 
tion of  drugs  into  the  system  by  the  endermic  method,  the 
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blister  may  be  opened  by  a  small  puncture,  wliicli  should  not 
be  situated  on  the  most  dependent  aspect  of  the  vesicle.  The 
serum  being  pressed  out,  the  substance  to  be  administered  may 
be  introduced  through  the  opening  in  solution,  by  means  of  a 
small  syringe,  or  it  may  be  applied  in  powder  to  the  raw  surface 
of  the  cutis.  The  foregoing  method  is  now,  however,  super^ 
seded  by  the  introduction  of  Dr.  Wood's  syringe  and  hollow 
needle,  by  means  of  which  substances  can  readily  be  introduced 
into  the  subcutaneous  cellular  tissue. 

The  hypodermic  or  subcutaneous  method  of  medication,  in- 
troduced by  Dr.  Alexander  Wood,  is  specially  adapted  to  the 
administration  of  anodynes.  We  are  largely  indebted  to  Mr. 
Charles  Hunter*  for  a  more  precise  knowledge  of  its  varied 
uses  and  general  effects  on  the  system,  and  for  a  demonstration 
of  the  more  speedy  and  powerful  action  of  drugs  given  hypo- 
dermically  as  compared  with  the  effects  of  similar  doses  taken 
into  the  stomach.  Morphia  injected  subcutaneously  has  a  less 
disordering  effect  on  the  stomach  than  when  given  by  the 
mouth ;  while  from  the  manner  of  its  administration  it  can  be 
given  in  conditions  when  the  irritability  of  that  organ  would 
otherwise  preclude  its  use. 

The  solution  of  morphia  generally  used  is  one  consisting  of 
ten  grains  of  the  acetate  of  morphia  to  a  drachm  of  distilled 
water ;  acetic  acid  being  added  in  sufficient  quantity  to  dissolve 
the  salt ;  liquor  potassse  is  then  added,  drop  by  drop,  until  a 
slight  film  is  produced,  so  that  there  may  be  no  excess  of  acetic 
acid :  from  one-sixth  to  one-third  of  a  grain  of  the  salt  is  the 
usual  dose,  or  from  one  to  three  minims  of  the  solution. 

If  the  general  constitutional  effects  alone  of  the  drug  be 
required,  it  may  be  introduced  into  the  subcutaneous  tissue  of 
the  forearm,  or  at  any  other  convenient  spot ;  but  if,  as  in  the 
case  of  some  neuralgise,  a  more  local  action  is  desirable,  the 
injection  may  be  made  near  the  seat  of  pain.  Whatever  part 
be  selected,  the  skin  being  pinched  up  between  the  forefinger 
and  thumb,  the  tubular  needle  may  be  thrust  in,  and  the 
solution  injected. t 

Permanent  counter-irritation  may  be  maintained  by  means 


•  Med.  Times  and  Gaz.  1859. 

t  See '  Report  of  Committee  on  the  Hypodermic  Method  of  Injection,'  Med.- 
Chir.  Trans,  vol.  1.,  which  confirms  the  conclusions  previously  announced  by 
Mr.  C.  Hunter. 
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of  the  repeated  application  of  blisters,  each,  succeeding  one 
being  applied  so  soon  as  the  one  that  preceded  it  has  ceased  to 
discharge.  This  plan  seems  to  exercise  a  more  decidedly 
counter-irritant  effect ;  it  is  less  irksome  to  the  patient ;  and  in 
chronic  inflammatory  affections  of  the  joints,  and  analogous 
cases,  it  is  an  excellent  substitute  for  some  of  the  more  formid- 
able counter-irritants. 

As  a  vesicant  and  general  counter-irritant  nitrate  of  silver 
has  been  most  strongly  recommended  by  Mr.  Higginbottom ; 
and  to  his  interesting  pamphlet  on  the  subject  the  reader  is 
referred  for  an  elaborate  account  of  its  action,  and  its  various 
applications  to  surgery. 

Acupuncture. — This  operation  consists  in  the  introduction  of 
sharp-pointed  needles  into  the  subcutaneous  tissue  of  the  body ; 
these  are  allowed  to  remain  for  a  longer  or  shorter  time,  and 
are  then  withdrawn.  Its  chief  use  is  in  neuralgic  affections, 
particularly  those  of  the  sciatic  nerve,  where  it  is  employed  for 
its  counter-irritant  effect.  Its  efficacy  in  certain  obscure  cases 
of  painful  muscular  rigidity  is  highly  spoken  of  by  Dr.  F.  Ogier 
Ward,  who  recommends  the  insertion  of  the  needles  among  the 
muscular  fibres,  retaining  them  there  for  some  time.  As  a 
purely  mechanical  agent  acupuncture  is  made  use  of  to  drain 
away  oedematous  effusions  in  the  subcutaneous  cellular  tissue. 
The  needles  for  this  purpose  are  made  short  and  strong,  and 
fixed  in  cylindrical  handles.  They  may  be  introduced  by  drill- 
ing through  the  skin  with  a  rapid  rotatory  movement,  effected 
between  the  forefinger  and  thumb  of  the  right  hand,  the  skin 
of  the  part  being  at  the  same  time  stretched  between  the 
fingers  and  thumb  of  the  left  hand  ;  when  the  needle  is  with- 
drawn, the  rotatory  movement  should  be  again  adoi)ted  to 
facilitate  its  exit.  Acupuncture  is  sometimes  effected  by  per- 
cussion ;  the  point  of  the  needle  being  placed  upon  the  skin, 
its  handle  is  smartly  struck  so  as  to  drive  it  suddenly  through 
the  integuments :  lastly,  the  needle  may  be  introduced  with  a 
sudden  stabbing  movement.  In  withdrawing  the  needle  in 
either  of  the  last-named  methods,  the  skin  on  either  side  the 
puncture  should  be  held  down  with  the  finger  and  thumb.  Of 
the  three  plans  the  first  seems  to  exercise  the  most  decidedly 
counter-irritant  effect. 

Electro-puncture  is  nothing  more  than  the  application  of  a 
galvanic  current  to  the  tissues  included  between  two  acupunc- 
ture needles;  these  are  introduced  in  the  ordinary  manner,  and 
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the  negative  and  positive  pole  of  the  battery  being  connected 
respectively  to  one  and  the  other  of  the  needles,  the  current 
may  be  established  between  them.  This  form  of  counter-irrita- 
tion is  employed  in  the  same  description  of  cases  as  the  acu- 
puncture :  its  application,  however,  is  far  more  painful ;  its 
chief  use  lies  in  the  means  which  it  affords  of  directly  acting 
upon  paralysed  muscles. 

Under  the  more  permanent  forms  of  counter-irritation  are 
included  (1)  issues  of  various  kinds;  (2)  setons ;  (3)  the  appli- 
cation of  the  actual  cautery. 

1.  Issues  are  sores  artificially  produced,  giving  exit  to  a  con- 
tinued discharge ;  they  are  employed  for  local  causes  as  counter- 
irritants  ;  or  for  constitutional  maladies,  to  establish  a  per- 
petual drain  on  the  system.  When  instituted  for  the  latter 
purpose,  some  part  of  the  body  should  be  chosen  where  the 
subcutaneous  cellular  tissue  is  abundant,  and  also  convenient 
by  its  position  for  subsequent  dressing  of  the  sore.  Prominent 
points  of  bone  and  the  neighbourhood  of  large  veins,  or  cuta- 
neous nerves,  should  be  carefully  avoided ;  the  upper  and  outer 
part  of  the  arm  just  below  the  insertion  of  the  deltoid  is  the 
common  spot  selected  for  the  formation  of  an  issue ;  or  on  the 
lower  extremity  they  may  be  conveniently  placed  on  the  inner 
side  of  the  thigh,  just  above  the  knee-joint,  and  clear  of  the 
saphena  vein.  Though  there  is  but  little  room  for  choice  of 
situation  when  issues  are  applied  for  local  purposes,  yet  the 
general  rules  that  are  mentioned  above  should,  if  possible,  be 
observed. 

Issues  may  be  established  by  means  of  (a)  various  caustics, 
(fe)  the  moxa,  or  (c)  the  use  of  the  knife. 

[a)  For  the  formation  of  caustic  issues,  either  caustic  potash 
or  Vienna  paste  is  generally  employed.  To  apply  the  caustic 
-  potash,  a  piece  of  plaster  having  a  small  hole  cut  in  its  centre, 
half  the  size  of  the  intended  issue,  should  be  applied  to  the 
part  to  protect  the  surrounding  skin  ;  a  bit  of  potash,  the  size 
of  a  small  pea,  may  be  placed  over  the  hole  in  the  plaster,  and 
covered  with  a  layer  of  soft  lint ;  the  whole  may  be  retained  in 
position  by  strapping,  and  should  remain  undisturbed  until  the 
caustic  has  exercised  its  full  effect,  that  is,  until  it  has  destroyed 
the  entire  thickness  of  the  skin ;  and  this  will  generally  take 
place  in  about  four  hours.  On  removing  the  application  an 
ash-coloured  central  slough  should  be  seen,  surrounded  by  a 
bright  halo  of  congestion :  simple  dressing  or  a  poultice  may 
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be  applied  until  tlie  dead  parts  separate.*  The  size  of  the 
slough  will  generally  be  fully  twice  as  large  as  that  of  the  hole 
in  the  plaster ;  its  depth  will  depend  upon  the  quantity  of  the 
caustic  employed.  A  more  convenient  method  of  applying  the 
caustic  potash  is  by  mixing  it  with  soap,  in  the  proportion  of 
three  parts  of  the  former  to  two  of  the  latter ;  this  diminishes 
the  tendency  of  the  potash  to  diffuse  itself  over  the  surround- 
ing skin,  and  at  the  same  time  does  not  materially  lessen  its 
activity.  Vienna  paste  is  a  mixture  of  five  parts  of  caustic 
potash  with  six  parts  of  quick-lime.  This  compound  possesses 
decided  advantages  over  the  caustic  potash,  in  the  greater 
rapidity  of  its  action,  and  in  being  more  easily  confined  to  the 
spot  to  which  it  is  applied.  The  powder  should  be  made  into 
the  consistence  of  a  paste  by  mixing  it  with  alcohol;  and  being 
applied  to  the  skin  in  the  same  manner  and  with  the  same 
precautions  as  the  caustic  potash,  may  be  allowed  to  remain  in 
contact  for  fifteen  or  twenty  minutes,  or  longer  if  the  integu- 
ments of  the  part  are  very  dense.  After  the  removal  of  the 
paste  the  parts  may  be  gently  washed  with  warm  water,  and 
simple  dressing  or  a  poultice  applied  until  the  slough  separates. 

(6)  The  actual  cautery  in  the  form  of  the  moxa,  though 
generally  employed  for  its  immediate  irritant  effects,  is  not  \in- 
frequently  made  use  of  for  the  formation  of  issues ;  for  this 
purpose  it  is  preferred  by  some  surgeons  as  exercising  a  more 
decidedly  counter-irritant  effect,  especially  in  certain  affections 
of  the  joints,  and  in  carious  diseases  of  the  bones  of  the  spinal 
column.  The  moxa  is  a  tightly  packed  solid  cylinder  of 
cotton  wool,  fitting  into  a  metallic  tube,  open  at  both  ends, 
and  attached  to  a  handle.  The  moxa  being  introduced  into 
this  tube,  one  end  should  be  thoroughly  ignited ;  and  the 
opposite  end  being  held  in  contact  with  the  skin  of  the  part,  a 
continuous  current  of  air  should  be  maintained  against  its 
surface  by  means  of  a  blowpipe,  until  the  whole  of  the  cotton- 
wool be  consumed.  Meantime  the  surrounding  parts  may  be 
protected  from  injury  by  covering  them  with  a  thick  layer  of 
wet  lint.  The  size  of  the  eschar  will  be  somewhat  greater  than 
that  of  the  end  of  the  metallic  tube  employed.  Moxas  may  be 
prepared  by  soaking  the  cotton  wool  in  a  strong  solution  of 


*  Before  applj-ing  the  poultice,  all  remains  of  the  caustic  should  be  carefully 
removed,  and  this  is  best  effected  by  sponging  the  part  -with  a  solution  of  acetic 
acid. 
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nitrate  of  potash,  and  subsequently  drying  them  :  in  the  appli- 
cation of  these  the  use  of  the  blowpipe  may  be  dispensed  with. 
The  pain  of  the  moxa  is  excessive  during  its  application,  but 
is  not  of  long  duration ;  the  resulting  slough  is  dry,  dark- 
coloured,  and  cracked  on  its  surface,  and  the  surrounding  in- 
teguments are  brightly  congested ;  the  slough  may  be  treated 
in  the  same  manner  as  in  other  caustic  issues.  After  the 
separation  of  the  dead  parts,  the  wound  is  generally  allowed  to 
granulate  and  heal  up,  but  it  may  subsequently  be  treated  as 
an  ordinary  issue. 

(c)  Issues  are  made  with  a  knife  by  pinching  up  a  fold  of  skin 
between  the  forefinger  and  thumb,  rapidly  transfixing  it,  and 
cutting  it  through,  the  cutting  edge  of  the  knife  being  turned 
upwards;  or  the  integuments  being  piitonthe  stretch,  a  crucial 
incision  may  be  made  extending  into  the  subcutaneous  tissue. 

Having  described  the  principal  methods  of  forming  issues,  it 
now  remains  to  allude  briefly  to  the  various  plans  adopted  for 
keeping  them  open.  So  soon  as  the  eschar  separates  in  the 
case  of  the  caustic  issues,  and  at  the  time  of  their  formation 
when  the  knife  is  used,  one  or  more  glass  beads  or  issue-peas 
may  be  applied  to  the  surface  of  the  sore,  and  there  retained  in 
firm  contact  with  the  parts  by  means  of  strapping  for  four  or 
five  days.  When  suppuration  is  fully  established,  the  wound 
should  be  cleansed  daily,  the  peas  being  removed  and  replaced 
at  each  dressing ;  should  the  granulations  become  too  exuberant, 
they  may  be  touched  occasionally  witn  nitrate  of  silver.  To 
prevent  the  wound  healing,  it  is  occasionally  necessary  to 
reapply  the  caustic  potash  or  Vienna  paste  ;  but  a  more  con- 
venient and  less  painful  method  of  effecting  the  same  purpose 
is  to  dress  the  surface  from  time  to  time  with  the  -papier 
epispastique,  or  the  issue-peas  may  be  occasionally  smeared 
with  some  irritating  ointment. 

Of  the  various  methods  employed  for  establishing  issues,  that 
by  means  of  the  moxa  is  the  most  decided  in  its  counter- 
irritant  properties ;  its  effects  are  produced  more  quickly,  and 
the  issue  thus  formed  can  be  kept  discharging  for  a  longer 
period  than  any  other ;  at  the  same  time  this  plan  is  ex- 
ceedingly painful  in  its  application.  Issues  formed  by  caustic 
potash  or  Vienna  paste  rank  next  for  efiicacy  and  permanency  ; 
while  those  formed  by  means  of  the  knife,  are  both  difficult  to 
keep  open  and  more  scanty  in  their  secretion  than  others, 
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though  they  have  the  advantage  of  being  painless  in  their 
application,  since  local  anaesthesia  can  be  employed. 

Setons. — A  seton  is  an  artificially-produced  sinus,  through 
the  track  of  which  some  material  is  passed  to  excite  suppura- 
tion, and  to  maintain  the  patency  of  its  orifices.    They  are 
established  in  the  subcutaneous  tissue  of  the  body,  (a)  as 
counter-irritants,  or  (b)  to  act  as  continued  sources  of  drain  on 
the  system.    As  local  irritants,  they  are  passed  through  various 
cavities  to  excite  inflammation  and  procure  adhesion  of  the 
opposite  surfaces ;  or  again,  they  are  used  as  means  of  gradually 
evacuating  the  contents  of  cysts,  chronic  abscesses,  and  other 
abnormal  cavities.     For  the  purposes  of  counter-irritation, 
setons  are  generally  inserted  in  the  neighbourhood  of  the  part 
affected ;  as  for  instance,  in  front  or  behind  the  ear  in  certain 
chronic  afiections  of  the  eye,  or  over  the  pubes  in  certain 
diseases  of  the  bladder.    But  when  employed  to  act  as  drains 
on  the  system  at  large,  the  nape  of  the  neck  is  the  part 
generally  selected  for  their  insertion.    To  establish  a  seton  in 
the  subcutaneous  tissue  (the  part  having  been  rendered  in- 
sensible with  ether  spray),  a  fold  of  skin  should  be  grasped  and 
raised  from  the  deeper  structures ;  this  should  be  transfixed  at 
its  base  by  the  instrument  carrying  the  seton  rather  obliquely, 
so  that  one  of  the  openings  in  the  skin  shall  be  more  dependent 
in  position  than  the  other.    The  size  of  the  fold  of  skin  to  be 
transfixed  will  depend  upon  the  length  of  the  seton ;  but  in  all 
cases  the  needle  must  pass  deeply  through  the  subcutaneous 
tissue,  and  not  immediately  beneath  the  skin,  or  the  latter  will 
slough  over  the  whole  track  of  the  wound.    On  the  nape  of 
the  neck  a  longitudinal  fold  of  skin  over  the  spines  of  the 
cervical  vertebrae  is  generally  raised  and  transfixed  nearly  at 
right  angles  to  the  axis  of  the  spine.    The  instruments  used 
vary  with  the  material  of  which  the  seton  is  to  be  comjDosed ; 
thus,  ordinary  needles  of  various  sizes  are  employed  when  one 
or  more  silken  or  wire  threads  are  to  be  introduced,  whereas,  if 
a  gum  elastic  band  is  used  to  keep  the  wound  open,  a  properly 
adapted  seton-needle  should  be   employed ;   though  in  the 
absence  of  this,  the  parts  may  be  transfixed  with  a  double-edged 
bistoury,  which  will  also  serve  as  a  guide  for  the  introduction 
of  the  seton. 

Whatever  material  is  employed  to  keep  the  wound  open  and 
excite  discharge,  it  should  first  be  smeared  with  oil ;  and 
having  been  introduced,  may  be  allowed  to  remain  undis- 
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turbed  for  four  or  five  days,  or  until  suppuration  is  fairly 
establislied ;  subsequently  the  dressing  may  be  changed  daily, 
and  the  seton  be  pulled  on  each  occasion  a  little  farther  through 
the  wound,  care  being  taken  to  oil  that  part  of  it  which  is  to 
occupy  the  wound,  before  moving  it.  If  the  seton  be  composed 
of  silken  or  other  threads,  when  it  is  nearly  all  pulled  through 
the  wound,  a  fi'esh  piece  of  the  same  material  may  be  attached 
to  its  end,  and  thus  drawn  into  the  sinus.  Gutta-percha  or 
gum  elastic  bands  need  only  be  shifted  each  day  one  way  or  the 
other,  the  projecting  ends  being  carefully  wiped,  so  that  the 
discharge  does  not  accumulate  and  harden  upon  them.  In 
the  subsequent  progress  of  the  case  it  may  be  occasionally 
necessary  to  smear  the  ends  of  the  seton  with  some  irritat- 
ing ointment  to  produce  a  more  copious  discharge  from  the 
wound. 

For  exciting  local  inflammation  and  adhesion  the  seton  is 
employed  in  the  treatment  of  hydrocele,  enlarged  bursae,  ranula, 
and  elsewhere.  For  such  a  purpose,  a  single  thread,  or  a 
silver  wire,  is  passed  through  the  cavity  with  an  ordinary 
needle ;  or  if  the  cyst  be  large,  a  needle  fixed  in  a  handle,  and 
having  an  eye  at  its  point,  may  be  used. 

Seton s  are  nowadays  but  rarely  employed  for  emptying  large 
cysts  or  chronic  abscesses,  their  use  for  this  purpose  having 
been  superseded  by  the  drainage-tube  of  M.  Chassaignac. 
For  purposes  of  drainage  from  suppurating  cavities  or  cysts, 
a  far  more  effectual  and  cleanly  appliance  has  been  devised 
by  Mr.  Robert  Ellis  in  his  spiral  wire  drainage  tubes. 

The  actual  cautery  is  some  metallic  substance  raised  to  an 
elevated  temperature,  and  applied  to  the  tissues  of  the  body ; 
steel,  iron,  and  platinum  are  the  only  metals  now  employed  for 
this  purpose.  This  form  of  cautery  is  made  use  of  for  arresting 
haemorrhage,  for  destroying  diseased  surfaces  and  morbid 
growths,  and  for  exciting  counter-irritation  of  almost  every 
degree,  from  simple  rubefaction  up  to  complete  destruction  oi 
the  skin  and  subcutaneous  tissue. 

Cauteries  are  made  of  steel,  fixed  in  wooden  handles ;  their 
heads  or  extremities  are  of  various  shapes,  being  bulbous, 
conical,  hatchet-shaped,  or  hammer-headed,  varying  with  the 
special  purpose  or  part  of  the  body  to  which  they  are  applied. 
They  may  be  heated  in  an  ordinary  fire,  or  by  means  of  a  spirit- 
lamp.    Three  degrees  of  temperature  are  generally  recognised ; 
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namely,  white  heat,  red  heat,  and  an  inferior  degree  when  the 
metal  is  black,  or  as  hot  as  it  can  be  without  losing  its 
natural  colour.  As  a  general  rule,  the  hotter  the  metal  is  at 
the  time  of  application,  the  less  pain  will  it  produce.  The  well 
known  gas  cautery  apparatus  devised  by  the  late  Mr.  Bruce, 
is  a  most  convenient  and  valuable  form  of  cautery. 

In  making  use  of  the  actual  cautery  to  a  raw  surface,  whether 
for  the  suppression  of  haemorrhage  or  for  other  purposes,  the 
surface  should  first  be  carefully  dried ;  the  iron,  flat-headed 
or  conical  in  shape,  may  then  be  applied  to  the  part  with  a 
light  hand,  being  kept  in  motion,  or  at  all  events  not  allowed 
to  remain  in  contact  with  any  one  part  of  the  wound  for  more 
than  a  second  or  two,  otherwise  the  disorganised  tissues  will 
stick  to  the  metal,  causing  great  pain,  and  often  considerable 
hfomorrhage  when  the  instrument  is  removed.  ^Vlien  the  hot 
iron  is  applied  to  the  sound  skin  for  its  counter-irritant  effects, 
a  hatchet-shaped  cautery  is  generally  employed ;  the  thin  edge 
of  this  may  be  drawn  rapidly  and  lightly  over  the  surface  in 
parallel  lines,  an  inch  or  more  apart.  There  are  certain  parts 
of  the  body  to  which  this  remedial  measure  should  not  be 
applied ;  these  may  be  stated  to  be  the  immediate  neighbour- 
hood of  subcutaneous  bones,  such  as  the  vault  of  the  skull  and 
the  sternum ;  salient  points  of  bone,  as  the  acromion,  olecranon, 
patella  ;  the  course  of  the  larynx  or  trachea ;  superficial 
tendons,  and  the  neighbourhood  of  such  synovial  membranes  as 
lie  very  near  the  surface.  The  effect  of  the  heated  iron  may  be 
varied  in  degree  by  holding  it  at  a  greater  or  less  distance  from 
the  skin.  Its  indirect  application  is  thus  employed  by  many 
continental  surgeons  as  a  stimulant  to  ulcers  or  unhealthy 
wounds  ;  the  cautery  being  held  first  at  some  distance  from  the 
part,  and  being  gradually  approximated  until  the  surface  of  the 
sore  is  covered  with  a  thin  dry  scab. 

For  the  destruction  of  morbid  growths  or  cancerous  ulcers, 
the  actual  cautery  may  be  retained  in  contact  with  the  diseased 
tissues,  freshly-heated  cauteries  may  be  frequently  renewed  until 
complete  charring  of  the  parts  has  been  effected,  or  the  gas 
cautery  apparatus  may  be  employed.  It  may  not  be  out  of 
place  to  remark  that  great  caution  should  be  used  in  applying 
the  cautery  to  a  part  where  local  anaesthesia  has  been  induced 
by  Dr.  Richardson's  spray-producer. 
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Bloodletting. 

For  the  convenience  of  description,  this  remedial  measure 
may  be  considered  first  in  its  local,  and  secondly  in  its  general 
application.  In  local  bloodletting  the  blood  is  drawn  from  the 
capillaries ;  this  may  be  effected  by  leeching,  scarification,  or 
cupping.  General  bloodletting  includes  yenesection  and  arte- 
riotomy. 

Leeching. — Leeches  should  be  removed  from  water  an  hour 
or  two  before  their  application,  and,  having  been  carefully  dried 
in  a  clean  cloth,  they  may  be  applied  to  the  skin  of  the  part, 
after  it  has  been  carefully  cleansed,  freed  from  hair,  if  that 
exist  in  any  quantity,  and,  if  need  be,  smeared  with  a  little  milk 
to  induce  the  leeches  to  bite.    If  the  blood  is  to  be  abstracted 
from  the  external  surface  of  the  body,  the  leeches  may  be  con- 
veniently covered  with  an  inverted  tumbler  or  wine-glass  until 
they  have  attached  themselves ;  or  they  may  be  placed  in  the 
hollow  of  a  large  and  loosely  made  pad  of  cotton  wool  covered 
with  lint ;  or  a  clean  towel  may  be  folded  so  as  to  contain 
them,  and  being  inverted  over  the  part,  may  be  maintained  in 
position  by  gentle  pressure.     Again,  two  or  three  may  be 
placed  together  in  an  open  pill-box,  which  must  be  inverted  and 
maintained  in  contact  with  the  part.    When  it  is  desirable 
more  exactly  to  localise  the  point  of  application,  as  in  leeching 
the  gums,  eyelid,  or  lacrymal  sac,  the  leech  can  be  retained  in 
position,  until  it  has  attached  itself,  by  means  of  a  leecb-glass, 
or  a  card  rolled  up  in  a  cylindrical  siiape.    When  there  are 
but  few  leeches  to  be  applied  to  the  external  surface  of  the 
body,  each  may  be  held  singly  between  the  forefinger  and 
thumb,  while  its  mouth  is  directed  to  the  part  to  which  it  is 
intended  it  should  attach  itself.    There  are  certain  parts  of  the 
body  where  particular  precautions  should  be  adopted  in  ab- 
stracting blood  by  this  means.    To  the  eyelid,  nasal  mucous 
membrane,  lacrymal  sac,  and  cavity  of  the  mouth,  a  leech-glass 
or  rolled  card  ought  always  to  be  used.    In  leeching  the  eyelid, 
the  patient  should  be  placed  in  the  recumbent  position,  and 
should  thus  remain  for  some  time  ;  this  will  generally  obviate  the 
unsightly  ecchymosis  which  is  apt  to  occur  in  the  loose  cellu- 
lar tissue  of  the  part.*    Leeches  may  be  applied  to  the  os  uteri 
by  first  introducing  a  speculum,  thus  protecting  the  vagina 


*  Leeches  should  not  he  applied  to  the  upper  eyelid. 
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and  leaving  the  os  uteri  free  and  projecting  into  the  cavity  of 
the  instrument ;  they  may  then  be  pushed  down  the  speculum, 
and  maintained  in  contact  with  the  os  by  means  of  a  pledget  of 
cotton  wool  until  they  have  attached  themselves. 

A  healthy  leech  will  draw  about  sij.  of  blood,  and  this  quan- 
tity may  be  increased  by  subsequent  fomentation  of  the  bite  to 
about  5SS.  It  is  said  that  the  capacity  for  abstracting  blood 
may  be  largely  increased  in  leeches  by  making  minute  punc- 
tures on  their  dorsal  surface,  just  above  the  caudal  extremity ; 
of  course  this  proceeding  cannot  be  adopted  until  the  leech  is 
firmly  attached  and  well  distended  with  blood ;  it  is  a  measure, 
one  would  think,  of  very  equivocal  advantage.  When  leeches, 
though  fully  distended,  still  remain  attached  to  the  surface, 
the  popular  applications  of  salt  or  snufi"  to  their  bodies  will 
generally  induce  them  to  relax  their  hold. 

To  obtain  a  further  flow  of  blood  from  the  bites  after  the 
separation  of  the  leeches,  warm  linseed  poultices  or  fomentation 
with  warm  flannels  are  generally  employed,  or  the  part,  if  on 
one  of  the  extremities  of  the  body,  may  be  immersed  in  warm 
water.  When  it  is  desirable  to  arrest  the  haemorrhage  at  once, 
the  bites  may  be  freely  exposed  to  the  air,  or  the  part  being 
covered  with  lint  or  a  dry  cloth,  pressure  over  it  may  be  made 
with  the  hand,  or  maintained  by  a  bandage  ;  should  this  be 
insufficient,  a  little  shredded  lint  being  placed  over  each  bite, 
firm  pressure  may  be  made  with  the  finger-ends ;  or  again,  the 
bleeding  points  may  be  touched  with  nitrate  of  silver  or  per- 
chloride  of  iron.  In  cases  where  the  hsemorrhage  is  alarming, 
or  the  foregoing  means  have  failed  to  arrest  it,  the  soft  parts 
beneath  the  bite  may  be  transfixed  by  a  fine  needle,  and  a  silk 
ligature  may  be  wound  around  them  beneath  the  needle-ends. 
In  selecting  a  spot  for  the  application  of  leeches,  it  may  not  be 
amiss  to  bear  in  mind  the  fact  of  the  characteristic  triradiate 
cicatrix  left  by  the  bite,  and  that  this  is  indelible. 

Scarification  is  employed  in  various  parts  of  the  body,  as  a 
means  of  directly  relieving  the  local  congestions  of  free  surfaces. 
The  operation  consists  in  making  small  incisions  on  the  surface 
of  the  part  with  the  point  of  a  lancet  or  scalpel ;  these  incisions 
varying  in  depth  and  extent  with  the  texture  of  the  part 
affected  and  the  severity  of  the  local  mischief.  They  are  em- 
ployed in  chemosis  of  the  conjunctiva,  phlegmonous  inflammation 
of  the  integuments,  acute  engorgements  of  the  tongue  and 
tonsils,  and  in  other  parts. 
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Cupping  in  its  most  ordinary  form  consists  in  the  local  ab- 
straction of  blood  from  minute  incisions  by  means  of  atmo- 
spheric pressure ;  cupping-glasses,  a  scarificator,  and  a  spirit 
lamp,  are  required  for  the  performance  of  this  operation. 
Cupping-glasses  are  of  various  forms  and  sizes,  but,  for  the 
most  part,  narrow  at  their  necks  and  somewhat  dilated  at  the 
opposite  extremity.  They  are  employed  for  creating  a  partial 
vacuum  over  that  part  of  the  surface  from  which  the  blood  is 
abstracted;  the  air  within  them  is  rarefied  by  introducing  for  a 
second  or  two  the  flame  of  a  spirit-lamp ;  on  the  withdrawal  of 
this,  the  open  mouth  of  the  glass  is  immediately  applied  to  the 
part  to  be  cupped.  This  has  the  effect  of  producing  great  local 
congestion  and  swelling  up  of  the  parts  included  within  the 
rim  of  the  glass.  The  glass  may  be  conveniently  removed  by 
tilting  it  to  one  side,  and  at  the  same  time  insinuating  the 
point  of  the  forefinger  under  its  edge  on  the  opposite  side.  The 
scarificator  is  used  for  simultaneously  and  quickly  effecting  the 
necessary  incisions  for  the  abstraction  of  blood ;  it  is  formed  of 
a  number  of  blades  fixed  on  an  axis,  which  latter  by  a  rapid 
semirotatory  movement  projects  the  blades  through  appropriate 
openings  in  the  instrument,  and  divides  the  integument  to 
the  required  depth.  Before  its  application  the  blades  of  the 
scarificator  should  be  set  so  as  to  cut  through  the  cutis  vera, 
but  not  to  encroach  upon  the  subcutaneous  tissue ;  this  being 
effected,  the  spring  may  be  drawn  back,  and  set,  and  the  in- 
strument being  held  pretty  firmly  in  cor  tact  with  the  skin,  the 
spring  may  be  released. 

Before  the  application  of  cupping-glasses  the  skin  of  the 
part  should  be  sponged  with  warm  water,  and  any  hair  there 
may  be  on  the  surface  should  be  removed  ;  a  basin  of  warm 
water  and  a  lighted  candle  should  be  at  hand.  The  glasses 
being  first  placed  in  the  warm  water,  should  be  applied,  in  the 
manner  above  mentioned,  one  by  one  to  the  part  from  which 
the  blood  is  to  be  drawn  ;  care  being  taken  that  sufficient  in- 
tervals are  left  between  the  glasses  :  they  may  be  allowed  to 
remain  in  contact  with  the  skin  for  about  a  minute ;  as  each 
is  withdrawn,  the  scarificator  should  be  applied  to  the  swollen 
integument  beneath,  and  the  glass  should  be  as  quickly  as 
possible  readjusted  to  the  part.  The  blood  will  continue  to 
flow  from  the  incisions  until  the  exhaustive  power  of  the  glass 
has  ceased  by  the  vacuum  within  being  destroyed  ;  when  this 
occurs,  the  glass  may  be  removed,  and  a  fresh  one  may  be 
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applied  to  tlie  same  spot,  the  surface  being  first  sponged  to 
remove  auj  coagula  that  may  have  formed.  As  each  glass  is 
removed,  the  blood  from  it  may  be  emptied  into  a  graduated 
vessel.  When  the  required  amount  has  been  abstracted,  the 
wounds  may  be  sponged,  dried,  and  each  group  covered  with  a 
piece  of  diachylon  plaster. 

It  is  often  extremely  difficult  to  procure  the  required  amount 
of  blood  by  means  of  cupping  ;  and  this,  though  it  may  occur 
from  many  causes,  is  chiefly  owing  to  one  of  two  reasons, 
namely,  that  either  the  depth  of  the  incisions  has  not  been 
rightly  adapted  to  the  thickness  of  the  skin  of  the  part,  or  that 
the  vacuum  within  the  glass  is  insufficient  or  too  complete. 
To  avoid  both  these  evils  requires  some  knowledge  of  the  differ- 
ent thi(;kness  of  the  integument  on  various  parts  of  the  body, 
and  a  certain  manual  skill  which  can  only  be  acquired  by 
practice.  Wlien  the  skin  has  been  too  freely  divided  by  the 
scarificator,  the  subcutaneous  tissue  is  apt  to  bulge  through  the 
incisions  in  the  skin  and  hinder  the  flow  of  blood,  while  the 
disadvantages  of  an  insufficient  division  are  obvious.  Should 
the  atmospheric  pressure  be  so  great  as  to  constrict  the  cuta- 
neous capillaries  around  the  rim  of  the  glass,  this  pressure  may 
be  relieved  by  rotating  the  glass  a  little,  or  by  swaying  it  to  and 
fro,  so  as  to  allow  a  little  external  air  to  get  beneath  its  margin. 

There  remains  to  speak  of  a.nother  form  of  cupping,  usually 
termed  '  dry  cupping,'  The  object  of  this  is  to  abstract  blood 
temporarily  from  one  part  of  the  body  by  detaining  it  for  a 
time  in  other  parts.  To  effect  this,  several  cupi^ing-glasses 
are  applied  and  renewed  at  intervals,  their  position  being 
slightly  varied  each  time,  so  that  the  skin  may  not  suffer  from 
the  pressure. 

As  a  general  rule  cupping-glasses  should  not  be  applied  in 
the  immediate  neighbourhood  of  inflamed  tissues,  nor  over  the 
mammary  region.  Their  adjustment  also  is  well-nigh  impos- 
sible in  certain  situations,  such  as  the  perinceum,  or  the 
anterior  regions  of  the  thorax  in  emaciated  patients. 

M.  Junot  has  devised  an  instrument  by  which  lie  considers 
that  he  produces  a  transient  condition  of  general  depletion. 
The  apparatus  consists  of  a  metallic  cylinder  closed  at  one  ex- 
tremity, and  sufficiently  large  to  contain  either  the  upper  or 
lower  limb ;  attached  to  the  cylinder  is  a  small  stop-cock,  to 
which  is  fitted  an  exhausting  sp'inge.  One  of  the  limbs  is 
immersed  in  the  metallic  case,  and  a  very  wide  india-rubber 
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band  being  drawn  over  the  open  end  and  around  the  limb,  so 
as  to  form  an  air-tight  cavity,  the  syringe  is  applied  until  the 
condition  of  the  pulse  indicates  that  a  sufficient  amount  of  air 
has  been  removed.  This  proceeding  is  said  to  possess  many  of 
the  advantages  of  general  depletion  without  exercising  any 
permanently  debilitating  effect  on  the  constitution.* 

General  Bloodletting. 

Venesection. — This  operation  may  be  performed  upon  the 
veins  of  the  forearm  or  hand,  the  external  jugular,  the  veins 
beneath  the  tongue,  those  of  the  scrotum,  and  the  internal 
saphena,  near  the  inner  ankle.  Whatever  vein  is  opened,  it  is 
necessary,  when  practicable,  to  produce  congestion  of  it,  by 
compressing  the  vessel  between  the  point  to  be  opened  and  the 
heart.  A  lancet,  bleeding-tape  or  a  narrow  bandage,  lint,  a 
bowl  to  receive  the  blood,  and  a  basin  of  water  and  a  sponge, 
are  required.  The  operation,  as  ordinarily  performed  in 
this  country,  consists  in  opening  one  of  the  veins  at  the 
bend  of  the  elbow.  Of  these  the  most  prominent  are  the 
median  cephalic  and  the  median  basilic,  the  former  being 
situated  to  the  outer  side  of  the  tendon  of  the  biceps,  the  latter 
to  its  inner  side,  and  immediately  over  the  course  of  the  brachial 
artery,  indeed  only  separated  from  the  artery  by  the  fascial  at- 
tachment of  the  biceps  muscle.  For  anatomical  reasons,  there- 
fore, the  median  cephalic  should  be  preferred  for  venesection ; 
but  in  practice  the  more  prominent  and  larger  vein  of  the  two 
is  selected. 

The  patient  being  placed  in  the  sitting  posture,  the  bleeding 
tape  or  bandage  may  be  tied  around  the  limb  about  the  middle 
of  the  upper  arm,  sufficiently  tight  to  arrest  the  venous  circula- 
tion without  affecting  the  pulse  at  the  wrist.  The  forearm 
having  been  allowed  to  hang  down  until  the  veins  are  tense 
and  turgid,  the  operator  may  select  one  for  his  i)urpose,  and 
taking  the  blade  of  the  lancet  between  the  forefinger  and  thumb 
of  his  right  hand,  should  fix  the  vein  by  pressing  his  left  thumb 
upon  it,  just  below  the  part  he  is  about  to  open.  Steadying 
his  hand  by  resting  the  ends  of  the  three  inner  fingers  on  the 

*  In  a  case  in  which  I  had  an  opportunity  of  observing  its  effects,  these  were 
less  marked  in  the  constitution  at  large  than  in  the  limb  itself;  the  latter 
seemed  intensely  congested,  and  on  the  removal  of  the  instrument,  was  covered 
with  minute  cutaneous  ecchymoses. 
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forearm,  the  point  of  the  lancet  may  be  introduced  obliquely 
imtil  the  interior  of  the  vein  is  reached  and  the  blood  rises  up 
out  of  the  wound ;  without  penetrating  any  deeper,  the  lancet 
should  now  be  thrust  onwards,  thus  laying  open  the  vein 
longitudinally,  and  cutting  its  way  out  in  advance  of  the  point 
of  puncture.  The  vein  being  well  opened,  the  thumb  may  be 
removed,  and  the  blood  allowed  to  flow ;  if  the  stream  be 
scanty  and  sluggish,  the  ordinary  expedient  may  be  adopted,  of 
directing  the  patient  to  clench  his  fist  firmly  from  time  to  time, 
or  the  surgeon  may  chafe  the  veins  on  the  palmar  surface  of 
the  forearm,  rubbing  from  below  upward.  When  the  required 
amount  of  blood  has  been  abstracted,  the  thumb  of  the  left 
hand  may  be  placed  over  the  wound,  and  the  ligature  around 
the  arm  relaxed ;  a  small  pad  of  lint  being  placed  over  the 
orifice  in  the  vein,  the  parts  around  should  be  cleansed  from 
blood,  and  the  tape  applied  in  a  figure-of-eight  fashion,  so  that 
the  crossing  of  the  tape  lies  over  the  pad  on  the  vein  and  keeps 
it  in  place,  exercising  pretty  firm  pressure  (fig.  337  f,  p.  508). 
From  a  want  of  coincidence  between  the  wound  in  the  integu- 
ments and  that  in  the  coats  of  the  vein,  the  blood  may  cease  to 
flow  altogether,  or  may  continue  to  escape  in  a  diminished 
stream  ;  this  is  frequently  caused  by  the  wound  having  been  made 
while  the  arm  was  in  the  siipine  position  and  by  the  subse- 
quent pronation  of  the  limb  ;  it  can  generally  be  remedied  by 
sliding  the  skin  over  the  vein  until  the  two  wounds  are  made 
to  coincide.  In  extreme  cases  of  this  kind,  where  the  blood 
escapes  into  the  surrounding  cellular  tissue,  the  swelling  occurs 
to  which  the  term  thrombus  is  generally  applied.  This,  if  of 
considerable  size,  may  be  laid  open  with  the  lancet,  though 
more  generally  it  needs  no  surgical  interference,  but  may  be 
allowed  to  become  absorbed.  After  the  operation,  the  arm 
should  be  carried  for  a  day  or  two  in  a  sling. 

In  children,  and  occasionally  in  others,  where  the  subcuta- 
neous veins  at  the  bend  of  the  elbow  are  ill-defined  or  of  small 
size,  venesection  is  practised  on  the  external  jugular.  For  this 
a  pretty  bulky  pad  of  lint  is  required ;  it  should  be  applied 
over  the  vein  in  the  hollow  just  above  the  clavicle  and  external 
to  the  sterno-mastoid  muscle,  and  should  be  secured  by  a 
bandage  passed  over  it  and  fastened  in  the  opposite  axilla,  so 
as  to  exercise  firm  pressure  on  the  vein.  The  part  of  the 
vessel  generally  chosen  for  the  operation  is  where  it  overlies 
and  crosses  the  sterno-mastoid ;  the  vein  being  fixed  with  the 
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tliumb  of  the  left  hand,  the  incision  may  be  made  in  the  same 
manner  as  in  bleeding  at  the  bend  of  the  elbow,  the  line  of  the 
wound  being  parallel  to  the  fibres  of  the  sterno-mastoid  muscle, 
so  as  to  secure  a  transverse  division  of  the  platysma  myoides. 
The  blood  can  be  directed  into  a  bowl  by  means  of  a  piece  of 
cardboard  folded  in  the  form  of  a  gutter,  or  it  may  be  collected 
I  in  a  teacup  held  close  below  the  wound.  To  arrest  the  bleed- 
ing, a  pad  must  be  applied  over  the  wound,  and  retained  by 
strips  of  plaster ;  the  compress  over  the  clavicle  may  then  be 
removed.  The  possibility  and  the  elfect  of  the  entrance  of  air 
into  the  vein  during  the  foregoing  operation,  is  too  well  known 
to  require  more  than  a  passing  caution,  to  see  that  the  pad 
applied  to  the  vein  is  thoroughly  effectual  in  arresting  the 
circulation,  and  to  be  careful  not  to  remove  this  pad  until  after 
the  orifice  in  the  vein  has  been  closed. 

The  saphena  vein  is  but  rarely  opened  for  the  purposes  of 
venesection,  in  this  country  at  least,  though  there  are  many 
Continental  surgeons  who  consider  it  a  more  favourable  vessel 
for  the  operation  than  the  veins  at  the  bend  of  the  elbow.  The 
venous  current  is  in  this  case  arrested  by  a  bandage  around  the 
limb,  just  above  the  ankle ;  the  vein  is  opened  above  the  inner 
malleolus,  and  the  bleeding  is  encouraged  by  immersing  the 
foot  in  warm  water. 

The  cutaneous  veins  of  the  scrotum  may  be  advantageously 
opened  in  many  cases  of  acute  orchitis,  the  bleeding  being  en- 
couraged by  warm  fomentations,  and  arrested  when  necessary 
by  exposing  the  part  to  the  external  air  or  by  the  application  of 
cold  water.  For  the  various  mishaps  and  ill  consequences  of 
venesection  and  their  appropriate  treatment,  the  reader  is  re- 
ferred to  the  essays  on  Injuries  and  Diseases  op  the  Veins 
AND  Arteries. 

Arteriotomy. — The  only  vessel  on  which  this  operation  is 
practised  is  the  temporal  artery  itself,  or  one  of  its  principal 
branches  ;  the  main  trunk  of  the  vessel  may  be  found  crossing 
the  zygoma  at  right  angles  abaut  half  an  inch  in  front  of  the 
pinna  of  the  ear,  and  j  ust  above  this  spot  the  artery  divides 
into  its  anterior  and  posterior  branch.  A  small  bistoury  or  a 
lancet,  a  narrow  bandage,  a  small  firm  compress,  sponge  and 
water,  and  a  bleeding-bowl,  are  required  for  this  operation. 
The  position  of  the  anterior  division  of  the  vessel  being 
ascertained,  or  that  of  the  main  trunk  itself  if  the  former  be 
of  insufiicient  size,  its  exact  situation  should  be  marked,  and 
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the  vessel  may  be  at  the  same  time  fixed  by  placing-  the  fore- 
finger or  thumb  upon  it,  just  below  the  point  where  it  is  to  be 
opened.  The  blood  should  be  drawn  from  a  transverse  wound 
in  the  vessel,  made  by  cutting  down  upon  it  with  a  bistoury ; 
or  with  a  lancet,  by  first  puncturing  its  coats  and  then  laying 
open  its  canal  more  freely.  To  arrest  the  haemorrhage  the 
artery  may  be  completely  divided,  the  part  sponged,  the  com- 
press applied  to  the  wound  and  secured  by  the  knotted  form  of 
bandage  (fig.  339,  p.  510).  This  should  be  most  carefully  adjusted, 
so  that  it  may  remain  undisturbed  for  four  or  five  days,  when 
it  may  be  removed,  and  the  wound  covered  with  a  strip  or  two 
of  plaster. 

Vaccination. 

In  addition  to  the  common  lancets  and  ivory  points,  there 
are  special  instruments  constructed  for  introducing  vaccine 
lymph.  Mr.  Seeley  of  Aylesbury  has  invented  a  small  arrow- 
head-shaped lancet,  with  a  groove  on  one  of  its  flat  sides,  for 
carrying  the  lymph.  A  small  needle,  grooved  up  to  its  point, 
is  also  made  use  of  by  others.  A  needle  with  an  arrow- 
head-shaped point  has  been  invented  by  Mr.  Sprattey  ;  this  has 
a  groove  on  one  surface,  and  a  small  rectangular  shoulder 
about  a  twelfth  of  an  inch  from  the  point.  This  instrument  is 
fixed  in  a  hollow  ivory  handle,  within  which  capillary  tubes 
containing  lymph  can  be  carried.  Dr.  Husband  uses  an  in- 
strument, invented  by  Dr.  Weir,  having  a  flat  ivory  handle 
fitted  with  a  lancet  at  one  end,  and  at  the  other  four  minute 
needle-points  ;  by  drawing  these  sharply  over  the  surface  the 
cutis  is  slightly  abraded ;  two  such  scratches  are  made,  and 
over  these  the  lymph  is  gently  rubbed.  These  scratches  should 
be  quite  an  inch  apart,  since  lymph  applied  in  this  manner 
generally  produces  a  group  of  confluent  pustules.  Vaccine 
lymph  should  be  taken  from  the  vesicle  not  later  than  the 
eighth  day  after  inoculation.  When  fresh  virus  is  to  be 
applied  directly  from  a  mature  vesicle,  the  patient's  left  arm 
should  be  grasped  in  the  operator's  left  hand,  just  above  the 
insertion  of  the  deltoid  muscle,  and  the  skin  on  the  outer  aspect 
of  the  part  put  on  the  stretch.  The  lancet,  being  previously 
armed  with  the  vaccine  lymph,  is  held  with  the  flat  of  its  blade 
turned  towards  the  surface,  and  is  made  to  perforate  the  cuticle 
very  obliquely,  so  that  its  point  may  separate  the  cuticle  from 
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the  cutis  to  a  small  extent;  this  may  be  effected  without 
causing-  any  haemorrhage,  or  at  most,  not  more  than  a  drop 
of  blood  need  escape.  As  it  is  withdrawn,  the  lancet  may  be 
pressed  against  the  raw  surface  of  the  cutis,  or  the  thumb  of 
the  left  hand  may  be  used  to  press  the  edges  of  the  puncture 
together,  so  as  to  wipe  the  virus  off  the  point;  two  or  three 
such  punctures  should  be  made,  each  about  an  inch  distant 
from  the  other,  and  any  blood  or  serum  exuding  from  them 
should  be  allowed  to  dry  on  the  part. 

Ivory  points  or  slips  of  quill  may  be  used  to  dip  in  the  virus, 
and  insert  into  punctures,  instead  of  employing  the  lancet  for 
this  purpose.  If  dry  lymph  upon  points  be  used,  it  must  first 
be  softened  over  the  steam  of  hot  water,  or  it  may  be  moistened 
with  warm  water  before  its  introduction ;  lymph  between  glass 
slides  should  be  moistened  and  scraped  off  the  glass  with  the 
lancet  point,  and  thus  applied.  A  very  efficient  but  more  painful 
method  of  vaccination  is  the  plan  of  scratching  off  the  cuticle 
with  the  lancet-point,  and  applying  the  virus  to  the  denuded 
cutis. 

Dr.  William  Husband,  of  Edinburgh,*  has  introduced  and 
established  a  method  by  which  vaccine  lymph  may  be  preserved 
for  considerable  periods  of  time,  uninfluenced  by  changes  of 
climate.  This  he  effects  by  hermetically  sealing  it  within 
capillary  glass  tubes  ;  he  recommends  for  the  purpose  such  as 
are  from  two  to  four  inches  in  length,  and  about  Jgth  of  an 
]  inch  in  diameter,  their  walls  being  -^-^th  of  an  inch  in  thickness. 
The  following  are  the  directions  given  by  Dr.  Husband  for 
charging  these  tubes. 

The  vesicles  having  been  opened  with  the  lancet  in  the  usual 
way,  the  tube,  held  horizontally,  is  charged  by  applying  one 
end  of  it  (the  straight  end  if  they  be  not  both  straiglit,  not  that 
which  tapers  to  a  point)  to  the  exuding  lymph,  which  enters 
immediately.  As  much  lymph  is  allowed  to  enter  as  will  fill 
from  about  one-seventh  to  one  half- the  length  of  the  tube.  As 
a  general  rule,  each  tube  should  not  be  charged  with  more 
than  will  suffice  for  one  vaccination.  It  may  be  sealed  in  one 
or  other  of  the  following  ways.  In  the  first,  the  lymph  is  made 
to  gravitate  towards  the  middle,  by  holding  the  tube  vertically, 


*  Exposition  'of  a  Method  of  Prest7-ving  Vaccine  Lyjnjih  Jluid  and  active ; 
tvith  Hints  for  the  more  efficient  Ferformance  of  PuhUc  Vaccination.  London, 
Churchill,  1859, 
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and  if  necessary  giving  it  a  few  slight  shocks  by  striking  the 
wrist  on  the  arm  or  table.  The  end  by  which  the  lymph  entered 
may  then  be  sealed,  by  appljdng  it  to  the  surface  of  the  flame  of 
a  candle.  The  other  end  shoxild  first  be  plunged  about  half  an 
inch  into  the  flame,  and  as  quickly  withdrawn  tiU  it  touches 
the  surface,  where  it  should  be  held  till  it  melts  over  and  is 
sealed.  This  precaution,  of  plunging  the  tube  into  the  flame 
before  sealing  it,  is  useful,  in  order  to  expel  a  portion  of  the  air. 
Or  the  tube  may  be  sealed  thus :  the  lymph  having  been  intro- 
duced at  one  end  of  the  tube,  is  made  to  pass  towards  the 
opposite  by  exhausting  the  air  at  that  end  over  the  flame  of  a 
spirit-lamp  ;  this  end  of  the  tube  is  then  sealed.  On  cooling, 
the  lympli  will  j)ass  towards  the  middle  of  the  tube  ;  the  orifice 
by  which  the  lymph  entered  is  then  sealed,  as  in  the  first  method. 
Not  more  than  a  minute  or  two  should  elapse  between  charging 
the  tube  with  lymph  and  sealing  it  up,  or  the  lymph  will  con- 
crete at  the  orifice,  and  cannot  then  be  forced  into  the  centre 
of  the  tube. 

In  order  to  obtain  the  lymph  from  a  tube  for  the  purpose  of 
vaccination,  the  sealed  ends  are  to  be  broken  oS",  and  the  fluid 
contents  blown  out  gently  on  the  point  of  the  lancet  or  vaccinat- 
ing instrument. 

The  result  of  primary  successful  vaccination  may  be  stated  to 
be  as  follows  :  *  the  puncture  may  be  felt  slightly  elevated  on 
the  second  day  ;  on  the  third  it  is  surr-ounded  by  a  slight  halo 
of  redness  ;  by  the  fifth  a  distinct  vesicle  will  be  formed,  having 
a  slightly  elevated  margin  and  a  depressed  centre ;  on  the 
eighth  day  the  vesicle  should  have  reached  its  perfect  condition, 
when  it  is  pearl-coloured,  and  distended  with  clear  lymph,  its 
margin  being  turgid,  firm,  and  shining.  From  this  period  the 
redness  around  increases  in  extent  and  intensity  until  the  tenth 
day,  when  there  is  often  well-marked  swelling,  and  induration 
of  the  subjacent  cellular  tissue.  On  the  eleventh  day  the  areola 
begins  to  subside,  leaving  as  it  fades  two  or  three  concentric 
rings  of  redness;  the  vesicle  begins  to  dry  up,  assuming  a 
brownish  colour;  the  remaining  lymph  becomes  opaque,  and 
gradually  concretes,  forming  by  the  fourteenth  or  fifteenth  day 
a  dry  reddish-brown  scab ;  this  contracts,  dries,  blackens,  and 
finally  falls  off  about  the  twenty-first  day.    The  resulting 


*  This  description  is  taken  from  the  account  given  in  the  instructions  to 
public  vaccinators  by  order  of  the  Privy  Council. 
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cicatrix  is  permanent,  slightly  depressed,  dotted  or  minutely 
pitted. 

When  persons  who  have  once  been  successfully  vaccinated 
are  some  years  afterwards  re-vaccinated  with  effective  lymph, 
vesicles  occasionally  result,  which  in  their  appearance  and  in 
the  course  they  run  cannot  be  distinguished  from  those  pro- 
duced by  primary  vaccination.  Far  more  generally  these 
results  are  variously  modified  ;  either  no  true  vesicle  forms,  or 
it  attains  its  maturity  and  runs  its  course  with  greater  rapidity 
than  the  regular  vesicle.  The  areolae  also  tend  to  diffuse  them- 
selves more  widely  and  less  regularly  than  in  primary  vaccina- 
tion, and  the  local  changes  are  accompanied  by  much  itching, 
often  by  some  irritation  of  the  axillary  glands,  and  in  some 
cases  by  considerable  febrile  disturbance  supervening  on  the 
fourth  or  fifth  day. 

Caustics. 

The  various  substances  used  for  destroying  morbid  growths 
or  the  tissues  of  the  body  by  chemical  agency  are  generally 
termed  potential  cauteries.  They  will  briefly  be  noticed  in  order, 
according  to  the  degree  in  which  they  exercise  their  disorganis- 
ing effects.  And,  firstly,  those  substances  which  either  from 
their  want  of  caustic  power  or  from  the  tardiness  of  their  action 
are  generally  applied  only  to  raw  surfaces,  though  occasionally 
to  mucous  membranes.  These  are  such  as  tannic  acid,  sulphate 
of  copper,  nitrate  of  silver,  sulphate  of  zinc,  acid  nitrate  of 
mercury,  arsenical  paste,  the  chlorides  of  antimony  and  of 
zinc. 

Tannic  acid,  as  a  caustic  agent,  is  but  rarely  used  in  surgery ; 
applied  in  the  form  of  powder  to  raw  surfaces,  it  produces  a  thin 
layer  of  disorganised  tissue. 

Sulphate  of  copper  exercises  sufficient  caustic  activity  to  be  em- 
ployed for  the  destruction  of  warts  and  condylomata,  of  fungous 
and  unhealthy  granulations,  or  the  secreting  surfaces  of  cysts. 
To  produce  any  considerable  effect,  the  solid  salt  requires  to  be 
rubbed  pretty  firmly  over  the  part  to  be  cauterised,  the  surface 
being  previously  moistened  if  dry. 

Nitrate  of  silver,  as  a  caustic,  is  applied  in  a  solid  form  or  in 
a  saturated  solution  ;  it  is  chiefly  of  use  in  checking  exuberant 
granulations,  in  destroying  the  surfaces  of  unhealthy  ulcers  or 
secreting  cysts,  in  stimulating  flagging  sores,  in  producing  a 
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superficial  slough  on  the  surface  of  poisoned  wounds,  thereby 
diminishing  their  absorbent  power,  or  for  destroying  warts  and 
small  condylomatous  growths.  In  the  solid  form  this  salt  is 
applied  either  by  lightly  brushing  it  over  the  part,  producing  a 
thin  scale  of  dead  tissue,  of  a  bluish- white  colour,  turning  to 
black  ;  or  by  rubbing  it  firmly  again  and  again  over  the  surface, 
so  as  thoroughly  to  destroy  the  part  to  a  more  considerable  depth. 
Dry  surfaces  should  be  slightly  moistened,  and  very  moist  or 
suppurating  surfaces  require  to  be  partially  dried  before  this 
caustic  is  used.  In  solution  nitrate  of  silver  is  applied  with 
a  camel's-hair  brush  or  a  small  piece  of  sponge,  the  caustic 
effect  being  far  less  marked  than  when  used  in  the  solid  form. 
Though  possessing  but  limited  power  compared  with  many  other 
substances,  yet  lunar  caustic  has  the  advantages  of  acting  with 
great  rapidity,  of  causing  but  little  pain,  and  of  producing  but 
sliffht  irritation  or  disturbance  in  the  surrounding  tissues. 

Sulphate  of  zinc, — The  introduction  of  this  substance  as  a 
caustic  is  due  to  Sir  J.  Simpson  of  Edinburgh,  who  recommends 
its  use  either  in  the  form  of  finely  levigated  powder,  as  a  paste 
composed  of  one  drachm  of  glycerine  rubbed  up  with  an  ounce 
of  the  powder,  or  as  an  ointment  made  in  the  proportion  of  two 
drachms  of  lard  to  an  ounce  of  the  dried  sulphate. 

It  is  applicable  to  ulcerations  of  the  os  uteri,  rodent  and 
lupoiis  sores,  or  indeed  to  almost  any  form  of  obstinate  or 
inveterate  ulceration.  For  destroying  warts  and  condylomata, 
and  the  vascular  growths  about  the  female  urethra,  it  is  said  to 
be  most  eflicacious.  Sir  J.  Simpson  states  that  used  in  the 
form  of  powder,  paste,  or  ointment  to  an  open  or  ulcerated 
surface,  it  quickly  produces  a  slough  corresponding  in  depth  to 
the  thickness  of  the  superimposed  layer  of  caustic.  The  slough 
is  of  a  white  colour,  and  usually  separates  about  the  fifth  day, 
leaving  behind  it  (if  the  whole  morbid  tissue  be  removed)  a  red 
granulating,  healthy,  and  rapidly  cicatrising  wound.  The  dis- 
organised tissues  show  no  tendency  to  decompose,  but  are  firm 
and  inodorous.  This  caustic  will  only  act  on  ulcerated  or 
abraded  surfaces  ;  where  the  epithelium  therefore  is  entire,  the 
part  must  be  prepared  for  its  application  by  the  previous  use  of 
the  nitric  acid  or  some  other  of  the  stronger  caustics.  The 
pain  produced  by  the  sulphate  of  zinc  is  said  to  be  less  endur- 
ing than  that  caused  by  caustics  generally,  the  local  inflamma- 
tion is  very  slight,  and  the  eschar  has  been  observed  to  separate 
in  most  cases  about  the  fifth  or  sixth  day.    Among  other 
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advantages  claimed  for  this  substance  by  its  distinguished 
inventor,  are  the  facility  with  which  it  is  applied,  the  rapidity 
of  its  action,  and  the  certainty  with  which  its  effects  can  be 
localised,  since  it  shows  no  tendency  to  deliquesce ;  nor  does  its 
disorganising  power  exert  any  influence  over  the  surrounding 
surface,  provided  the  epithelial  covering  is  entire. 

Acid  nitrate  of  mercury  is  a  fluid  form  of  caustic,  owing  its 
activity  to  the  nitric  acid  in  its  composition  ;  though  less  power- 
fully caustic  than  that  acid,  it  is  better  fitted  for  application  to 
certain  parts  since  it  does  not  fume  when  exposed  to  the  air. 
It  is  much  in  use  for  the  destruction  of  lupous  and  rodent 
ulcers,  and  for  the  former  of  these  it  is  a  most  convenient  and 
efficacious  application.  The  solution  is  best  applied  with  a 
camel's-hair  brush,  the  surface  of  the  part  being  previously 
cleansed  and  dried :  it  is  necessary  to  limit  carefully  the  apjDli- 
cation  to  the  diseased  part,  since  the  epithelial  covering  of  the 
mucous  or  cutaneous  surface  affords  an  insufficient  protection 
against  the  action  of  this  caustic.  It  may  be  well  to  mention 
that  cases  of  poisoning  are  recorded  from  the  absorption  of  this 
substance  applied  as  a  caustic. 

Arsenical  paste. — The  only  active  ingredient  of  this  prepara- 
tion is  arsenious  acid;  this  is  diluted  with  various  inert 
substances  to  the  required  extent.  The  arsenical  paste  most 
in  use  in  this  country  is  that  first  employed  by  Baron  Dupuytren ; 
it  consists  of  a  mixture  of  calomel  and  white  arsenic,  in  the 
proportion  of  from  six  to  ten  parts,  by  weight,  of  the  latter  to 
a  hundred  of  the  former.  This  being  made  into  a  paste  with 
mucilage  or  a  little  water  may  be  applied  to  the  surface  of  the 
parts  either  directly  or  spread  on  lint  or  a  piece  of  blotting- 
paper.  The  efiicacy  of  this  caustic  is  undoubted  in  the  treat- 
ment of  lupous,  rodent,  and  other  intractable  ulcers ;  but  there 
exists  the  obvious  objection  to  its  use,  that  it  cannot  be 
employed  on  a  surface  of  any  considerable  extent,  on  account 
of  the  danger  of  its  absorption  into  the  system.  Indeed  a  case 
is  related  in  the  practice  of  M.  Roux  where  the  application 
during  a  single  night  of  a  paste,  containing  four  per  cent  of 
arsenic,  to  a  surface  of  little  more  than  an  inch  in  diameter 
proved  fatal.  Considerable  and  sometimes  enduring  pain 
follows  its  use,  accompanied  with  no  little  irritation  and  in- 
flammation of  the  surrounding  parts,  and  the  eschar  is  slow  to 
separate.  The  arsenical  paste  is  inert  on  surfaces  protected  by 
epithelium. 
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Terchloride  of  an  timony,  or  butter  of  antimony  as  it  is  usually 
termed,  is  a  substance  possessing  powerful  caustic  properties, 
though  but  little  used  in  this  country  at  the  present  day. 

Butter  of  antimony  is  stated  by  Pereira  to  consist  of  a 
solution  of  the  terchloride  of  the  salt  in  hydrochloric  acid ;  it 
is  used  for  the  destruction  of  syphilitic  warts  or  condylomatous 
growths,  and  is  recommended  by  Continental  surgeons  for  ap- 
plication to  poisoned  wounds  and  the  bites  of  rabid  animals. 
The  solution  may  be  applied  with  a  camel's-hair  brush  until  a 
whitish  slough  is  produced,  when  the  surface  of  the  part 
should  be  thoroughly  washed  to  remove  any  remaining  caustic. 

Chloride  of  ziric  forms  the  active  ingredient  of  many  of  the 
most  popular  and  effective  caustics ;  mixed  with  variable 
proportions  of  flour  it  constitutes  Canquoin's  paste.  It  enters 
into  the  formation  of  Landolphi's  caustic,  combined  with 
equal  parts  of  the  chlorides  of  antimony,  bromine,  and  gold. 
More  recently  other  adventurers  have  made  use  of  the  caustic 
properties  of  this  salt,  and  by  mixing  it  with  pretended 
remedies  for  cancer  have  endeavoured  to  impose  on  the  public, 
and  conceal  the  uselessness  of  their  supposititious  specifics. 

Chloride  of  zinc  may  be  used  in  the  form  of  solution  by 
mixing  one  part  of  Sir  W.  Burnett's  solution  with  seven  parts 
of  water,  or  as  a  paste  in  the  proportion  of  one  part  of  the  dry 
chloride  to  two,  three,  or  four  parts  of  flour  or  plaster  of  Paris.* 
It  is  employed  to  destroy  ulcerated  surfaces,  or  to  remove  solid 
growths  of  various  kinds :  it  should  not  be  applied  to  any  but 
an  ulcerated,  abraded,  or  denuded  surface,  as  its  action  upon 
the  parts  protected  by  their  epithelial  covering  is  both  slow  and 
extremely  painful.  The  solution  may  be  applied  on  pieces  of 
lint  cut  rather  smaller  in  extent  than  the  intended  slough. 
The  paste  may  be  spread  on  lint  in  a  layer  varying  in  thickness 
with  the  depth  of  the  part  to  be  destroyed ;  in  mixing  the 
paste,  the  chloride  will  generally  absorb  sufiicient  moisture 
from  the  atmosphere  to  render  the  addition  of  spirit  un- 
necessary. This  caustic  takes  some  hours  to  produce  its  full 
eff'ect ;  the  pain  it  produces  is  considerable,  but  not  so  acute  or 
enduring  as  that  caused  by  arsenical  paste. 

The  slough  when  formed  is  whitish,  dry,  and  .  irwdorous ; 


*  This  caustic,  either  in  solution  or  in  its  solid  forms,  may  be  advantageously 
mixed  with  the  hydrochlorate  of  morphia,  which  in  a  measure  diminishes  the 
pain  attending  the  application. 
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there  is  little  inflammation  excited  in  surrounding  tissues ; 
and  decomposition  in  the  wound,  if  it  previously  existed,  is  at 
^  once  arrested.  ISTor  does  the  slough  itself  show  any  tendency 
to  putrefy.  A  considerable  advantage  attached  to  the  use  of 
I  this  caustic  is  the  very  contractile  nature  of  the  wound 
resulting  from  its  application,  a  contractility  which  becomes 
evident  some  days  even  before  the  separation  of  the  slough. 

In  attacking  solid  growths  with  the  chloride,  to  save  time  in 
the  subsequent  progress  of  the  case,  it  is  usual  after  the  first 
application,  and  so  soon  as  the  slough  is  fully  formed,  to  make 
incisions  through  the  dead  parts  ;  these  being  stuffed  with 
shreds  of  lint  dipped  in  the  caustic  solution,  or  smeared  with 
the  paste,  may  from  time  to  time  be  deepened  until  the  whole 
substance  of  the  growth  is  destroyed. 

Nitric,  hydrochloric,  and  sulphuric  acid,  in  a  concentrated 
form,  are  the  most  powerful  of  the  potential  cauteries ;  their 
influence  extends  rapidly  through  the  common  integument  of 
the  body  to  the  deeper  textures ;  they  will  act  upon  any  part 
of  the  surface  to  which  they  may  be  applied.    In  the  liquid 
form  no  caustic  is  so  suitable  as  one  or  other  of  the  above 
named  for  destroying  the  surface  of  sloughing  sores,  or  for  the 
local  treatment  of  hospital  gangrene.    Their  effect  on  such  a 
surface  is  decided,  rapid,  and,  in  the  case  of  the  monohydrated 
nitric  acid,  far  less  painful  than  is  generally  supposed :  the 
resulting  eschar  separates  quickly,  and  the  surrounding  inflam- 
mation is  not  excessive.    In  applying  the  strong  acid  to  a  sore, 
the  surface  of  the  part  should  be  carefully  dried,  and  the  skin 
in  the  neighbourhood  protected  by  being  smeared  with  oil  or 
simple  cerate ;  and  a  glass  brush,  or  a  piece  of  cotton-wool  or 
lint  tied  on  the  end  of  a  piece  of  wood,  may  be  used  to  bring 
the  acid  in  contact  with  the  surface  of  the  sore. 

For  application  to  the  sound  skin,  the  concentrated  acids 
are  somewhat  too  diffuse  in  their  action :  with  a  view  to 
obviate  this  tendency,  they  are  mixed  with  various  inert 
substances,  and  made  into  the  consistence  of  a  paste ;  thus 
sulphuric  acid  is  mixed  with  powdered  sulphur,  saftron,  or 
sawdust,  and  in  this  form  it  is  far  more  convenient  and 
manageable  for  the  purpose  above  mentioned.  The  use  of 
sawdust  for  this  purpose  originated  with  Mr.  Syme,  who  also 
devised  a  most  ingenious  plan  for  protecting  the  surrounding 
surface,  a  method  that  can  be  adopted  with  great  advantage 
whenever  caustic  is  applied  to  the  unbroken  skin. 
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Mr.  Syme  gives  the  following  account  of  the  method  in  ques- 
tion :  '  A  solution  of  gutta-percha  in  chloroform  is  applied  to  the 
skin  for  some  distance  around  the  parts  to  be  attacked ;  then  a 
thick  piece  of  the  same  material,  with  an  aperture  cut  in  it  the 
requisite  size,  and  softened  by  exposure  to  heat,  is  pressed 
firmly  so  as  to  adhere  to  the  surface  thus  prepared;  a  thin 
piece  is  next  glued  around  the  edge  of  the  opening,  so  that 
when  supported  by  a  stuffing  of  lint  it  may  form  a  wall 
enclosing  the  diseased  part.  Concentrated  sulphuric  acid,  with 
about  an  equal  weight  of  sawdust  stirred  into  it,  until  the 
mixture  assumes  a  homogeneous  consistence  equal  to  that  of 
thin  porridge,  is  lastly  applied,  in  quantity  proportioned  to  the 
extent  of  thickness  concerned.' 

In  the  course  of  ten  or  twelve  hours  a  slough  will  have 
formed,  presenting  the  '  appearance  of  strongly  compressed 
tow.' 

For  destroying  the  integuments,  or  denuding  the  surface 
preparatory  to  the  use  of  some  of  the  less  active  forms  of 
caustic,  Mr.  Syme's  mixture  of  sawdust  and  acid  is  specially 
adapted,  or  the  caustic  potash  may  be  employed  in  the  same 
way.  Caustic  potash,  however,  has  the  disadvantage  of 
diffusing  itself  rapidly  among  surrounding  parts  ;  for  this 
reason,  with  a  view  to  confine  its  action,  it  is  generally  mixed 
with  quick-lime  in  the  proportion  of  five  of  the  former  to  six  of 
the  latter,  forming  the  Vienna  paste,  a  more  manageable  and 
more  active  preparation  than  the  pure  potash. 

Cauterisation  en  fleches. — In  1858  M.  Maisonneuve  drew  the 
attention  of  the  Academie  des  Sciences  to  a  method  of  applying 
caustic  for  the  destruction  or  enucleation  of  solid  growths,  and 
gave  to  his  method  the  name  at  the  heading  of  this  paragraph. 
The  caustic  he  employs  for  this  purpose  is  a  mixture  of  one 
part  of  chloride  of  zinc  and  three  of  flour,  combined  so  as  to 
form  a  thick  paste.  This  being  spread  out  into  a  flat  cake,  is 
cut  into  narrow  lancet-shaped  strips,  or  wedge-shaped  pieces,  of 
a  suitable  size  ;  these  are  subsequently  dried  until  they  acquire 
sufficient  consistence  to  be  available  for  the  purpose  about  to  be 
described. 

One  plan  of  attacking  a  solid  growth  with  this  form  of 
caustic  is  the  following :  the  base  of  the  tumour  is  surrounded 
at  short  intervals  by  radiating  punctures,  converging  towards 
the  centre  and  deepest  part  of  the  growth,  and  completely  un- 
dermining the  diseased  tissues  ;  these  punctures  are  made  with 
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a  double-edged  scalpel,  the  flat  of  the  blade  being  turned 
towards  the  surface  of  the  surrounding  skin,  and  each  should 
be  of  sufficient  size  to  admit  of  the  introduction  of  one  of  the 
caustic  arrows  previously  prepared ;  as  each  puncture  is  made, 
the  caustic  should  be  at  once  plunged  into  the  track  of  the 
knife,  and  allowed  to  remain.  In  a  period  varying  from  ten  to 
twenty  days,  the  whole  growth  will  generally  separate,  leaving 
a  clean  granulating  wound. 

In  cases  where  the  growth  cannot  be  circumscribed  in  the 
manner  above  mentioned,  but  can  only  be  approached  from  the 
surface,  M.  Maisonneuve  plunges  the  '  fleches  '  in  parallel  lines 
into  all  parts  of  the  substance  of  the  tumour ;  or  again,  when  it 
is  important  to  preserve  the  skin  over  the  site  of  a  tumour,  one 
or  more  of  the  '  fleches  '  may  be  introduced  through  a  lateral 
puncture  quite  into  the  centre  of  the  growth,  the  resulting 
slough  being  allowed  to  escape  through  the  aperture  of  puncture. 

As  a  more  convenient  and  more  ready  form  of  caustic,  Mr. 
Paget  has  recently  made  use  of  small  lancet-shaped  slips  of 
wood  dipped  in  fused  chloride  of  zinc ;  these  are  more  readily 
prepared,  and  far  more  easily  introduced,  than  the  fleches  re- 
commended by  M.  Maisonneuve.  It  is  needless  to  do  more 
than  to  remark  that  this  plan  of  removing  tumours  by  enuclea- 
tion, which  can  only  be  required  in  exceptional  cases,  is  an 
exceedingly  painful  process. 

The  actual  cautery  has  already  beer  alluded  to  in  the  con- 
sideration of  counter-irritants  :  in  its  ordinary  form  it  is  but 
rarely  used  for  other  than  its  counter-irritant  or  styptic  effects  ; 
but  as  the  galvanic  cautery,  there  are  many  and  various  pur- 
poses for  which  it  may  be  advantageously  employed. 

Tlie  galvanic  cautery. — This  country  is  indebted  to  Mr.  Mar- 
shall for  the  application  of  this  most  commodious  and  ingenious 
form  of  cautery;  more  recently  Dr.  MiddeldorpflF,  of  Breslau 
has  refined,  and  as  it  were  perfected,  the  mechanical  appliances 
of  the  process ;  to  his  monograph  on  the  subject  the  reader  is 
referred  for  a  fall  account  of  the  mechanism  and  surgery  of  the 
galvanic  cautery.*  The  cautery  in  question  possesses  its  chief 
superiority  over  the  more  usual  form  of  actual  cautery,  in  the 
easily  regulated  intensity  and  the  duration  of  the  temperature 
employed  ;  in  the  facility  with  which  its  mechanical  form  can 
be  suited  to  the  external  circumstances  and  other  requirements 


*  Die  Galvanocaustik,  Breslau,  1854. 
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of  various  parts  of  the  body ;  in  the  intensity  of  the  heat  pro- 
duced by  the  galvanic  current,  the  rapidity  with  which  this  is 
communicated  to  the  metal  employed  as  a  cautery,  and  the 
possibility  of  applying  the  heat  subsequent  to  the  introduction 
and  proper  adjustment  of  the  instrument  to  the  parts  to  be 
cauterised.  It  cannot  but  be  regretted  that  the  expense  of  the 
necessary  appliances,  and  the  cumbersome  nature  of  the  appa- 
ratus, tend  to  confine  the  use  of  this  form  of  cautery  to  the 
exigencies  of  hospital  practice.  Besides  the  more  obvious  and 
general  use  of  this  remedy  in  the  treatment  of  sinuses  and 
fistulfB  of  almost  every  kind,  and  as  a  counter-irritant  or  styptic, 
Dr.  Middeldorptf  extols  its  efficacy  in  the  treatment  of  stricture 
of  the  urethra ;  for  removal  of  polypi,  amputation  of  the  penis 
and  uvula,  removal  of  the  tonsils,  and  even  suggests  its  appli- 
cation for  the  amputation  of  entire  limbs  ;  indeed  he  allots  to 
the  galvanic  cautery  a  more  extended  sphere  of  action  than  any 
but  its  most  ardent  supporters  could  concede. 

Platinum  is  the  metal  employed  for  localising  the  heat  of 
the  galvanic  current,  and  for  transmitting  it  to  the  parts  to  be 
cauterised.  In  all  Dr.  Middeldorpff's  instruments  an  appa- 
ratus is  fixed  in  the  handle  worked  by  a  small  screw,  by  means 
of  which  the  galvanic  current  can  be  established  or  broken  at 
will. 

In  treating  fistulse  by  this  method,  a  platinum  wire  may  be 
introduced  into  the  track  of  the  sinus,  and  being  subsequently 
connected  by  its  ends  with  the  opposite  poles  of  the  battery,  the 
cauterisation  may  be  effected. 

Dr.  Middeldorpff  has  figured  and  described  a  very  convenient 
and  narrow-pointed  platinum  cautery,  adapted  to  narrow 
sinuses  or  lacrymal  fistulse ;  in  such  cases  he  recommends  the 
use  of  a  small  speculum  to  protect  the  surrounding  parts.  For 
the  removal  of  tumours,  polypi,  and  other  outgrowing  parts, 
a  species  of  ecraseur  is  provided ;  the  chain  in  this  instrument 
is  replaced  by  platinum  wire,  which  can  be  tightened  at  will 
by  an  apparatus  attached  to  the  handle.  Again,  for  cauteris- 
ing strictures  of  the  urethra,  Dr.  Middeldorpff  has  invented  a 
species  of  catheter,  containing  a  concealed  platinum  point,  to 
be  projected  and  heated  by  an  ai'rangement  connected  with  the 
handle  of  the  instrument.  As  a  counter-irritant  there  is  no 
superiority  attaching  itself  to  the  galvanic  cautery  above  the 
ordinary  forms  of  actual  cautery ;  but  such  as  prefer  to  employ 
it  may  find  in  the  work  referred  to  above  a  description 
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and  figure  of  a  small  porcelain  cone  surrounded  by  a  spiral 
platinum  wire,  expressly  intended  for  the  formation  of  caustic 
issues. 

Strangulation  op  Njevi  and  other  Tumours. 

Nsevi  and  some  other  small  tumours  may  be  strangulated  by 
external  or  by  subcutaneous  ligatures.  The  most  simple  form 
of  external  ligature,  and  such  as  is  well  suited  for  small  growths 
that  are  partly  cutaneous  and  partly  subcutaneotis  in  their 
origin,  consists  in  passing  beneath  the  growth  two  fine  hare-lip 
pins  at  right  angles  to  each  other.  These  should  enter  the 
skin  clear  of  the  nsevous  structure, 
and  passing  completely  beneath  its 
base,  should  emerge  through  the 
sound  skin  beyond ;  a  piece  of 
strong  twine  being  wound  around 
beneath  the  needle-ends,  the 
growth  may  be  strangulated  and 
the  whole  secured  by  a  double 
knot  (Fig.  344).  For  convenience, 
the  needle-ends  may  be  shortened, 
and  a  strip  of  lint  may  be  wound 
beneath  them  to  protect  the  sur- 
rounding skin,  the  whole  being  left  to  come  away  by  sloughing. 
By  some  the  needles  are  made  use  of  ouly  to  raise  the  najvus 
during  the  tightening  of  the  ligature ;  being  withdrawn  just 
before  the  knot  is  tied. 

Again,  a  good  plan,  and  efiicacious  for  small  nasvi,  recom- 
mended by  Mr.  Cooper  Forster,  is  to  tie  the  nsevus  upon  the 
pins,  withdraw  them,  and  four  or  five  hours  afterwards  to  cut 
or  untie  the  ligature.  The  crushing  which  the  UEevus  or  its 
vessels  of  supply  undergo  in  this  process  leads  to  the  wasting 
and  shrivelling  Up  of  the  growth,  which  separates  in  two  or 
three  weeks  in  the  form  of  a  dry,  scabby  lump ;  the  resulting 
cicatrix  is  less  considerable  than  that  left  by  the  ordinary  plan 
of  external  ligature. 

To  lessen  the  pain  of  the  ligature,  and  to  hasten  the  separa- 
tion of  the  slough,  it  is  advisable  to  trace  with  the  point  of  a 
small  knife  a  groove  in  the  skin  in  which  the  ligature  may  lie ; 
this  incision  should  run  around  the  base  of  the  nsevus,  connect- 
ing one  needle-piincture  with  another.    Some  nsevi,  though  of 
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considerable  size,  are  covered  with  sound  skin,  or  a  dispro- 
portionately small  extent  of  this  is  affected.  In  strangulating 
such,  before  passing  the  ligature  around  the  pins,  a  crucial 
incision  may  be  made  over  the  surface  of  the  growth  down  to 
its  base  at  the  points  where  the  pins  pierce  the  integument ; 
the  four  included  flaps  being  reflected,  the  ligature  is  applied 
within  them,  so  that  after  the  separation  of  the  slough  they 
may  in  part  at  least,  cover  the  denuded  surface.  It  is  probable 
however,  that  nsevi  situated  at  such  a  depth  beneath  the  surface 
and  with  the  integuments  so  little  affected  as  to  admit  of  this 
proceeding  being  adopted,  would  be  more  suitably  treated  by 
injection  or  complete  excision. 

Subcutaneous  ligature. — For  the  convenience  of  description, 
under  this  term  all  such  ligatures  will  be  described  as  are 
passed  subcutaneously,  either  around  the  nsevus  or  beneath  it, 
whether  completely  or  only  partially  beneath  the  skin. 

The  partially  subcutaneous  ligature,  which  is  ordinarily  in  use 
for  mixed  nsevi  of  large  size,  may  be  so  arranged  as  to  stran- 
gulate the  growth  (a)  in  halves,  {b)  in  quarters,  or  (c)  in  as 
many  portions  as  its  size  or  shape  may  require. 

(a)  For  strangulating  a  nsevus  in  halves,  a  strong  stout 
needle,  or  one  flxed  in  a  handle  with  an  eye 
at  the  point,  being  armed  with  a  double 
thread,  may  be  passed  beneath  the  growth, 
so  as  to  be  quite  clear  of  the  nsevous  struc- 
ture. The  looped  end  of  the  twine  being 
cut,  the  four  ends  may  be  grasped  and  used 
to  raise  the  growth,  while  a  pin  is  passed 
beneath  it  at  right  angles  to  the  track  of  the 
ligature.  The  opposite  ends  of  each  portion 
of  the  ligature  may  now  be  tied  together 
firmly  beneath  the  end  of  the  pin  on  the 
same  side ;  the  latter  being  shortened  to  a 
convenient  length,  the  growth  may  be  allowed 
to  separate  by  sloughing  (Fig.  345),  or  the  pin  may  merely  be 
used  to  raise  the  nsevus  upon  during  the  tightening  of  the  knot, 
and  be  subsequently  withdrawn.  It  is  advisable  to  divide  the 
skin  around  the  nsevus  in  the  track  of  the  ligature,  just  before 
drawing  the  latter  tigflit. 

For  carrying  ligatures  beneath  ntevi,  besides  the  common 
needle  (Fig.  346a)  and  that  which  has  an  eye  opening  and  closing 
at  will,  shown  in  Fig.  3i6b  and  Fig.  347,  there  is  a  convenient 
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Fig.  346. 


b* 


Fig.  347. 


needle,  with,  a  slit  in  the  side  of  the  eye,  closing  with  a  spring, 
from  which  the  thread  can  be  disengaged  by  simply  pulling  on 
the  loop  (Fig.  346c). 

{b)  Of  the  plans  in  use  for  tying  nsevi  in  quarters,  there  are 
two  of  almost  equal  efficiency ;  the  one 
introduced  by  Sir  W.  Fergusson,  the 
other  recommended  by  Mr.  Cooper  For- 
ster.  The  latter  gentleman  uses  a  needle 
with  an  eye  near  the  point,  which  opens 
at  will,  so  as  to  disengage  the  thread  by 
pushing  a  button  attached  to  the  handle 
(Fig.  347).  The  needle  being  thrust 
beneath  the  centre  of  the  nsevus,  and 

out  at  the  opposite  side,  the  eye  is  opened,  and  the  loop  of  a 
long  and  strong  piece  of  twine  is  introduced,  and  retained  by 
closing  the  slit  in  the  side  of  the  needle,  which  is  withdrawn, 
bringing  with  it  the  double  ligature,  one  end  of 
which  is  divided,  and  the  other,  being  carried  a 
quarter  of  the  way  round  the  naevus,  is  thrust  with 
the  needle  beneath  the  growth  at  right  angles  to  its 
former  course.  This  thread  is  now  detached,  and 
one  end  of  the  other  thread  is  passed  into  the 
needle's  eye  and  withdrawn  with  it  beneath  the 
nsevus ;  the  skin  being  divided  to  receive  the  ligature 
between  the  points  of  perforation,  the  four  ends  of 
the  ligature  may  be  tied  together  two  and  two. 

Sir  W.  Fergusson  makes  use  of  a  strong  curved 
suture-needle,  having  a  large  eye.  This  being 
threaded  on  the  middle  of  a  long  and  strong  piece  of 
twine  is  passed  beneath  the  nsevus,  the  double  thread 
being  drawn  half  its  length  out  on  the  opposite  side  ; 
the  loop  is  now  divided  on  one  side  of  the  eye  of  the 
needle,  and  the  opposite  end  of  the  thread  that  was 
cut  is  passed  into  the  eye.  These  two  ends  are 
then  carried  with  the  needle  beneath  the  nsevus  at 
right  angles  to  the  former  course  of  the  thread  ;  the 
four  free  ends  can  then  be  tied  two  and  two,  the 
skin  having  been  divided  in  the  track  of  the  ligature 
(Fig.  348). 

In  addition  to  the  proceedings  above  described,  there  is  a 


*  The  eye  of  the  needle  is  here  shown  open. 
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method  of  strangulating  a  vascular  tumour  in  four  quarters,  by 
passing  beneath  it  at  right  angles  two  double  threads  in 
separate  needles,  and  tying  the  eight  ends  together  two  and 
two  in  four  knots.  This  plan  is  objectionable,  as  the  thorough 
strangulation  of  the  nsevus  depends  upon  the  tying  of  the  last 
two  threads  ;  when  these  are  tightened,  they  frequently  draw 
the  knots  of  the  other  ends  into  the  needle-holes  in  the 
integument,  and  thus  prevent  the  complete  strangulation  of 
the  growth. 

(c)  The  shape  and  size  of  a  nsevus,  or  the  external  conforma- 
tion of  the  part  upon  which  it  is  situated,  may  be  such  that 

Fig.  .348.  Fig.  349. 


the  above-described  ligatures  are  unsuitable  for  effecting  its 
strangulation  ;  for  such  cases,  especially  where  the  growth  is  of 
oblong  form,  a  thread  may  be  passed  beneath  the  growth  at 
suitable  intervals,  and  the  included  portions  be  separately  tied 
up.  Tor  this  purpose,  a  large  curved  suture-needle  may  be 
threaded  on  the  middle  of  a  long  piece  of  twine,  one  half  of 
which  has  been  previously  dipped  in  ink,  or  otherwise  coloured. 
The  needle  may  be  passed  beneath  the  gi-owth  at  right  angles 
to  the  long  axis  of  this,  at  suitable  intervals  backwards  and 
forwards,  until  the  whole  disease  has  been  included  between 
the  threads.  All  the  black  loops  of  the  twine  on  one  side 
being  cut,  and  all  the  white  loops  on  the  opposite  side,  each 
pair  of  white  ends  may  be  tied  together  on  the  one  side,  and  on 
the  opposite  each  pair  of  black  ends  (Fig.  349) .  If  it  be  thought 
necessary,  hare-lip  pins  may  be  used  in  conjunction  with  this 
suture,  being  passed  at  right  angles  to  the  course  of  the  thi-ead 
they  may  be  used  either  to  raise  the  growth  during  the  tight- 
ening of  the  knots,  or  they  may  be  left  in  situ  until  sloughing 
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takes  place,  to  insure  that  the  ligature,  in  cutting  its  way- 
through,  shall  pass  completely  beneath  the  disease. 

Completely  subcutaneous  ligatures,yvh.en  applied  for  the  strangu- 
lation of  vascular  tumours,  may  be  so  arranged  as  to  include 
the  growth  in  {a)  a  single  loop,  or  (&)  in  two  portions. 

(a)  To  strangulate  a  nsevus  with  a  subcutaneous  ligature  in 
a  single  loop.  A  strong  curved  needle  carrying  a  stout  ligature 
is  passed  into  the  cellular  tissue,  close  to  the  nsevus,  and  carried 
around  the  circumference  of  the  disease  as  far  as  the  needle 
will  conveniently  reach  (of  course  the  concave  side  of  the  curve 
of  the  needle  should  be  turned  towards  the  nsevus  in  elFecting 
this)  ;  the  needle-point  may  then  be  protruded,  and  the  ligature 
and  needle  drawn  out,  to  be  again  introduced  at  the  same  hole, 
and  carried  onwards  in  the  same  direction,  until  the  whole 
nsevus  has  been  surrounded,  the  needle  being  at  last  brought 
out  at  the  point  where  it  first  pierced  the  skin  (Fig.  350). 

{b)  To  produce  strangulation  of  a  large  naevus,  it  may  be 


Fig.  350.  Fig,  351. 


necessary  to  tie  up  each  half  separately ;  to  effect  this  with  a 
subcutaneous  ligature,  a  double  thread  being  carried  beneath 
the  base  of  the  growth,  the  loop  on  one  side  of  the  eye  of 
the  needle  may  be  divided,  and  each  end  of  the  thread  be 
carried  separately  back  beneath  the  skin,  round  the  opposite 
semi-circumferences  of  the  growth ;  the  needle  being  introduced 
at  the  former  point  of  exit,  and  emerging  where  it  first  pierced 
the  skin.  The  opposite  ends  of  the  same  threads  being  tied 
together,  the  two  halves  of  the  nsevus  will  be  separately 
strangulated  (Eig.  351). 

THOMAS  SMITH. 


PLASTIC  SUKGERY. 


ABOVE  three  hundred  years  ago  there  lived  in  Bologna  a 
physician  of  the  name  of  Gasparo  Tagliacozzi,  who  ex- 
cited far  and  wide  attention  and  wonderment  by  his  operations 
and  cures.  Some  regarded  him  as  a  sorcerer  and  necromancer; 
others  as  a  liar  or  boaster.  'No  one,  however,  could  compre- 
hend how  he  accomplished  his  wonderful  cures.  Equally  little 
could  any  one  prove  aught  evU  in  his  actions  or  behaviour ;  for 
he  was  a  man  much  respected  in  Bologna ;  he  was  Professor 
of  Anatomy  and  Medicine,  beloved  of  all  students,  and  so 
honoured  by  his  fellow-citizens  that  they  erected  to  his  memory 
after  his  death,  in  the  anatomical  theatre  at  Bologna,  a  marble 
statue  with  this  insignia  of  his  art — a  nose — in  his  hand.  But 
he  had  thus  far  a  connection  with  '  necromantic '  arts.  Before 
his  time  surgeons,  as  occasionally  in  the  present  day,  had 
sought  to  obtain  eminence  by  cutting  off  arms  and  legs,  by 
boring  the  skull,  and  by  burning  and  cauterising  the  flesh. 
He,  however,  regarded  the  matter  in  a  different  light ;  for  far 
from  taking  anything  away  from  his  patients,  he  endeavoured, 
and  found  a  pride  therein,  to  rej^lace  parts  which  had  been 
lost  to  them, — namely  the  nose,  lips,  and  ears, — and  that  not 
by  wood,  pasteboard,  silver  or  gold,  but  (as  was  at  least  then 
currently  believed)  by  true  veritable  flesh.  There  needs  no 
extravagant  fantasy  to  imagine  what  notice  and  envy  he  thus 
excited,  and  how  he  drew  upon  himself  satires  both  in  prose 
and  verse ;  the  more  so  because  his  art  was  regarded  as  a 
mystery,  and  no  one  could  accurately  understand  whence  he 
obtained  the  new  flesh.  So  much,  however,  seemed  certain  to 
all,  either  that  he  obtained  a  real  human  nose  taken  from 
another  person,  or  that  he  cut  the  organ  from  some  tender 
flesh,  either  from  chickens  or  calves,  and  patched  it  on  the 
mutilated  persons.  Tagliacozzi,  however,  disdaining  to  spread 
about  himself  or  his  art  a  mystery,  wrote,  in  the  year  1597,  a 
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large  work  in  folio,  De  GMrurgia  Curtorum per  insitionem,  wherein 
lie  opened  the  eyes  of  people  how  and  whence  he  made  these 
artificial  pieces,  namely  out  of  skin.  The  well-known  lines  in 
Hudibras  have  become  trite,  meaningless,  and  vulgar ;  while 
Tagliacozzi's  experimental  confirmation  of  a  great  physical 
truth  lives  to  be  only  more  honoured  and  believed. 

It  is  no  refutation  of  the  claims  of  Tagliacozzi  to  say  that 
surgeons  are  often  disappointed  in  their  expectations  ;  that  the 
descriptions  given  by  the  early  apostles  of  plastic  surgery  were 
florid  or  exaggerated.  The  fundamental  truths  remain  the 
same ;  the  transplantation  and  reunion  of  flaps  of  integument 
is  a  proceeding  adopted  and  recognised  by  all  surgeons,  although 
they  have  learnt  that  the  ultimate  result  is  generally  of  no 
more  favoui-able  character  than  to  warrant  the  proceeding  in 
cases  where  the  patient  experiences  a  positive  evil.  We  do 
not  quite  accompany  Dr.  Pritze,*  when  he  says,  in  his  glowing 
language,  'A  perforated  and  corroded  fleshy  knob,  which  brings 
woe  to  the  possessor  who  carries  it  on  his  shoulders,  and  horror 
to  every  one  else,  is  converted  by  plastic  surgery  into  a  human 
physiognomy,  and  gives  back  to  the  discarded  and  avoided 
person  both  life  and  society ;  the  eye,  which,  deprived  of  its 
natm^al  covering,  becomes  dry  and  inflamed,  and  would  with- 
draw itself,  but  in  vain,  with  convulsive  efforts,  from  the 
destructive  influence  of  light  and  air,  seeking  the  repose  which 
avoids  it,  is  covered  again  with  protective  eyelids,  and  regains 
life  and  sleep  ;  a  mouth,  puckered  up  and  grown  together  like 
an  eyelet-hole,  for  which  no  food  is  suitable  save  soup  and  thin 
broth,  and  whose  expulsive  articulation  resembles  the  cry  of 
the  wild  beast,  again  gives  forth  human  sounds,  reopens,  and 
allows  the  patient  both  to  eat  and  speak.  Have  I  yet,'  he  says, 
'  occasion  to  relate  that  plastic  surgery  has  the  power  to  heal 
both  urinary  and  ftecal  fistulse,  and  thus  to  remove  the  greatest 
physical  suffering  with  which  man  is  afilicted  in  this  world  ?  '  f 
Let  us  divest  the  subject  of  this  high  colouring  and  romance  ; 
and,  while  acknowledging  its  utility,  remember  that  '  the 
artificial  nose,  even  the  most  complete,  can  never  fully  equal 
the  natural ;  that  the  patient  need  never  expect  it.'  '  Nature 
ever  triumphs  over  art,  and  here  is  the  boundary  between  what 
is  godlike  and  human.' 

*  Die  Plastische  Chirurgie,  an  excellent  work,  to  which  the  reader  may  be 
referred  for  a  history  of  the  art  of  Plastic  Surgery, 
t  Op.  cit.  p.  3.  . 
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Certain  subjects,  those  indeed  most  commonly  illustrative  of 
plastic  surgery,  will  in  this  work  be  treated  under  other  heads. 
Thus,  fissured  palate,  &c.,  comes  under  the  head  of  Diseases 
OF  THE  Mouth  ;  entropium,  ectroi^ium,  and  closure  of  the 
lacrymal  sac,  under  that  of  Diseases  of  the  Eye;  imperforate 
anus,  under  Surgery  of  Childhood  ;  recto-  and  vesico- vaginal 
fistula,  under  Diseases  op  the  Female  Organs  of  Genera- 
tion. We  propose,  therefore,  here  to  deal  more  with  general 
principles,  and  to  apply  them  to  such  subjects  as  are  not  in- 
cluded in  the  above  headings. 

Now  all  deformities,  whether  remediable  or  irremediable  by 
surgical  operation,  may  be  classed  under  two  heads  :  the  con- 
genital, and  the  non-congenital ;  and  this  distinction  must  be 
borne  in  mind  in  most  of  the  cases  we  are  called  upon  to  treat. 
A  congenital  deformity  implies  an  arrest  of  development,  pos- 
sibly a  congenital  deficiency  of  parts,  or  a  relation  such  as 
should  exist  naturally  only  in  foetal  life.  In  the  non-congenital 
or  acquired  deformity,  parts  already  formed  and  normally  pro- 
portioned have  been  injured  or  destroyed.  There  are  but  few 
exceptions  to  this  rule.  The  treatment  of  the  former  is  in 
severe  cases  more  unsatisfactory  than  that  of  the  latter.  For 
instance,  a  simple  congenital  fissure  of  the  lip,  constituting 
hare-lip,  may  be  united  in  the  usual  way ;  but  there  is  mostly 
some  abnormal  marking  on  the  integument,  which  ever  after- 
wards indicates  the  operation  which  has  been  performed. 
Moreover,  the  fissure  may  extend  into  the  hard  and  soft  palates 
or  the  irregularity  of  development  may  influence  the  position 
of  the  incisor  teeth.  The  case  is  obviously  more  complicated 
than  one  of  simple  division  of  the  upper  lip  by  accident  or 
surgical  operation ;  and  the  surgeon  should  bear  this  point  in 
mind ;  for  although,  as  regards  the  mouth,  the  statement  is 
obvious  enough,  there  are  other  situations  where  want  of 
attention  to  the  law  of  foetal  relations  may  be  followed  by 
serious  consequences.  When  the  bladder  is  ojjen  in  front  from 
congenital  defect  (extroversio  vesicse),  the  fissure  in  the  organ 
and  in  the  abdominal  parietes  is  not  the  only  defect.  Bladder, 
prostate  gland,  and  peritonseum,  rectum  and  pelvic  bones, 
retain  very  much  of  those  relations  which  existed  at  the 
moment  when  the  bladder  failed  to  close.  In  other  words 
from  that  moment  parts  grew  in  size,  but  ceased  to  be  de- 
veloped to  the  normal  bearings  of  the  adult.  Should  the 
surfjeon  in  such  a  case  endeavour  to  establish  a  recto-vesical 
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fistula  (as  has  been  several  times  attempted),  by  passing  a 
trochar  from  the  rectum  into  the  bladder  in  order  to  divert  the 
stream  of  urine,  he  will  make  the  discovery  that  there  is  rarely 
any  safe  spot  which  the  instrument  may  traverse  :  the  prostate 
gland  is  small ;  the  peritonaeum  comes  down  to  its  very  border, 
as  it  would  in  the  young  infant ;  the  bladder  is  more  of  an 
abdominal  than  a  pelvic  viscus.  Hence  fatal  peritonitis  ensues 
before  the  surgeon  has  had  time  to  establish  those  conditions 
which  he  trusted  would  enable  him  to  close,  by  a  plastic 
operation,  the  abdominal  fissure  through  which  the  urine 
escaped. 

The  powers  of  repair  and  of  reproduction  in  man,  upon  which 
depend  the  success  of  all  plastic  operations,  are  very  much 
more  limited  than  in  the  lower  animals.  We  need  not  here 
dwell  upon  the  well-known  instances  of  the  re-formation  of  the 
lost  leg  to  the  salamander  or  the  lost  claw  to  the  crab,  but  may 
remark  that  in  man  the  hair,  the  nails,  the  epidermis,  and 
epithelium  seem  alone  to  possess  the  power  of  complete  regene- 
ration. It  is  doubtful  if,  under  any  cii'cumstances,  tissues  of 
even  the  lowest  organisation  and  of  the  lowest  chemical  cha- 
racters, such  as  the  cellular  and  tendinous,  become  replaced 
completely,  when  once  removed,  with  all  the  characters  they 
had  before.  In  1858  I  had  the  opportunity  of  examining  two 
Achilles  tendons,  which  had  been  subcutaneously  divided  at 
periods  of  two  and  three  months  previous  to  the  death  of  the 
patient;*  and  it  was  thei'e  seen,  after  making  a  longitudinal 
incision,  that  the  divided  ends  of  the  normal  tendo  Achillis, 
two  inches  apart,  were  united  by  a  light  gray  semi-transparent 
structure,  quite  different  from  natural  tendon,  and  readily  dis- 
tinguishable to  its  very  boundary. 

Whatever  the  microscope  may  reveal,  the  fact  is  undoubted, 
that  when  the  entire  thickness  of  the  skin  has  been  destroyed, 
the  tissue  which  replaces  it  never  exhibits  the  same  characters 
or  perfection  as  before.  A  superficial  layer  of  skin  may  be  dis- 
organised, when  repair  goes  on  by  granulation,  and  no  trace  of 
the  injury  after  a  time  is  perceptible.  But  the  case  is  other- 
wise when  the  whole  thickness  of  the  skin  has  perished.  The 
smooth  white  cicatrix  retains  its  own  characteristics,  and  con- 
tracts for  months  and  even  years,  gradually  drawing  closer 


*  Medical  Times  and  Gazette,  January  9,  1858. 
VOL.  V.  0  0 
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aromid  its  decreasing-  circumference  the  surrounding'  integu- 
ment, and  acting,  though  slowly  and  gently,  yet  with  a  force 
that  no  tissue,  however  hard,  can  resist,  distorting  the  features, 
and  exercising  an  influence  on  the  shape  of  the  growing  bone 
and  on  the  direction  of  the  teeth.  Let  no  surgeon,  who  hopes 
to  remove  a  deformity,  ever  trust  to  the  persistence  of  a  large 
cicatrix  ;  let  him  likewise  remember  that  every  incision  which 
he  makes  involves  the  formation  of  this  newly  effused  and 
readily  contracting  uniting  medium;  and  he  may  perhaps  be 
more  wary  than  he  has  hitherto  been  in  attempting  the  removal 
of  contractions  by  operation. 

In  plastic  surgery  the  operator  avails  himself  of  the  true  skin, 
with  the  subcutaneous  areolar  and  fatty  tissues ;  sometimes 
likewise  of  the  mucous  membrane.  Fritze  justly  remarks  that 
the  transplantation  and  union  of  bone-fragments,  as  well  as  of 
teeth  and  hair,  is  very  problematical.  Walther*  speaks  of  the 
reunion  of  a  piece  of  trephined  bone  ;  Weisemann,t  of  the 
adhesion  of  teeth  ;  Dieffenbach,  of  the  transplantation  of  hair. 
Hunter's  experiments  upon  this  subject  are  also  weU  known. 
They  are  all,  however,  of  more  physiological  interest  than 
practical  utility. 

'  We  have  to  deal  in  plastic  operations  with  the  integument 
only,'  says  Fritze ;  X  '  ^^d  can  as  little  make  a  new  nose  out  of 
a  fowl's  breast,  as  cut  out  and  form  a  similar  organ  out  of  the 
thick  muscular  flesh  of  the  arm.'  The  flap  for  transplantation 
•should  be  taken  from  the  individual  on  whom  the  deformity  is 
to  be  rectified.  Thus,  if  a  new  nose  is  to  be  formed,  the  skin 
should  be  taken  either  from  the  immediate  proximity  of  the 
damaged  organ,  as  the  forehead  or  cheeks,  or  else  from  a  part 
which  can  be  readily  approximated,  such  as  the  forearm. 
Biinger  relates  a  case  of  partial  success  in  the  formation  of  a 
new  nose  on  a  lady  by  a  piece  of  integument  completely  cut 
away  from  the  thigh ;  §  and  Hoffacher,  who  was  ofiicially 
appointed  to  attend  at  the  duels  frequent  among  the  students 
at  Heidelberg,  mentions  some  remarkable  instances,  which  are 


*  Th.  v.  Walther,  Wiedereinheihtng  der  bei  der  Trepanation  ausgebohren 
Knochemcheibv. 

t  J.  II.  Weisemann,  De  Coalitti  partium  a  reliqno  corpore  proisus  disjimd- 
anim,  Leipsife,  1824. 
X  Op.  cit.  p.  -5. 

§  Biinprer,  Gehmgmer  Fall  einer  Xamibildung  am  emem  vollig  getrennier 
Hatitstiicke  am  dcm  Betne.    See  Griife  unci  Walther's  Journal,  Bd.  iv.  p.  5G9. 
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attested  by  Chelius  and  Velpeau,  of  the  reunion  of  parts  com- 
pletely sliced  off  by  sword-cuts  ;  e.  g.  portions  of  the  nose,  lips, 
or  chin.  But  no  such  license  can  be  allowed  in  plastic  surgery ; 
the  flap  must  retain  its  connection  to  the  adjacent  living 
structure  by  a  pedicle,  which  is  to  be  severed  only  after  com- 
plete union  and  cicatrisation  of  the  raw  surfaces.  The  idea  of 
taking  the  flap  of  integument  from  another  individual,  and 
binding  the  two  persons  together  until  union  shall  have  taken 
place,  is  preposterous  to  English  notions ;  although  stated  to 
have  been  entertained  and  practised  in  eastern  countries, 
where  plastic  surgery  has  been  known  from  time  immemorial. 

The  flap  of  integument,  separated  from  its  connections  by 
the  knife,  and  hanging  only  by  the  pedicle,  becomes  at  first 
blanched  and  white  from  loss  of  blood,  and  also  somewhat 
shrivelled  or  shrunken.  After  the  haemorrhage  has  ceased,  it 
may  acquire  a  marbled  aspect  from  irregular  accumulation  and 
stasis  of  the  blood ;  and  the  temperature  perceptibly  falls. 
Soon,  however,  the  redness  and  warmth  return  to  it  in  its  new 
situation,  and  haemorrhage  may  commence  from  its  under 
surface  afresh.  Thus  it  continues  for  some  hours,  the  flap 
sometimes  paler,  sometimes  redder,  as  the  vitality  loses  or  ac- 
quires power,  until  ultimately,  when  circumstances  are  favour- 
able, the  latter  condition  prevails,  and  even  pufliness  and  swelling- 
may  supervene  before  the  parts  regain  their  normal  aspect. 

JSTow,  inasmuch  as  the  success  of  all  these  operations  depends 
upon  delicacy  of  manipulation  and  extreme  accuracy  in  detail, 
let  me  warn  the  student  that  there  is  no  more  frequent  source 
of  failure  than  the  presence  and  persistence  of  a  clot  of  blood, 
whether  primarily  or  secondarily  effused,  under  the  flap. 
Hsemorrhage  is  an  evil  in  all  stages  of  plastic  surgery ;  and 
therefore  the  surgeon  is  accustomed  to  wait  before  attaching 
the  bleeding  flap  to  its  new  connection,  well  knowing  that  no 
time  is  more  favourable  for  the  effusion  of  plastic  material  than 
when  the  parts  are  dry  and  even  somewhat  glazed.  He  like- 
wise keeps  the  patient  moderately  cool,  maintaining  the  natural 
heat  of  the  body  on  one  hand,  and  avoiding  all  causes  likely  to 
produce  excess  of  action  on  the  other ;  for  should  bleeding 
recur,  the  wound  may  need  to  be  reopened. 

Among  the  accidents  which  befall  the  transplanted  flap  is  one 
to  which  particular  attention  has  been  directed  by  Mr.  Skey.* 

*  Skey,  Operative  Sxirgery^  2d.  edit.  p.  524. 
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'  It  will  occasionally  happen,'  he  observes,  '  after  some  days 
from  that  of  the  operation,  that  the  new  structure  begins 
to  lessen  in  size,  and  continues  to  diminish,  till  it  becomes 
almost  absorbed.  My  experience  in  nose-making,  though  not 
small,  is  not  sufficiently  great  to  enable  me  to  explain  this  fact; 
whether  owing  to  the  small  size  of  the  stalk,  or  to  the  want 
of  general  activity  in  the  circulation,  — but  such  is  the  case.' 
That  the  shrinking  of  the  flap  is  rather  due  to  the  latter  than 
to  the  former  cause,  was  illustrated  by  a  case  under  my  own 
care  in  St.  Bartholomew's  Hospital.  In  1859,  a  boy  was 
admitted  suffering  from  disease  of  the  knee  and  symptoms  of 
early  tubercular  deposit  in  the  lungs.  I  amputated  the  limb 
according  to  the  method  proposed  by  Mr.  Teale  ;  that  is  to  say, 
by  making  a  long  rectangular  anterior  flap  of  integument,  and 
bringing  it  under  the  stump  to  unite  with  a  short  flap  at  the 
posterior  aspect  of  the  limb.  The  case  terminated  favourably ; 
but  with  the  cicatrisation  of  the  wound  the  anterior  flap  shrunk 
so  considerably,  that  it  hut  little  exceeded  in  size  the  smaller 
posterior  one  to  which  it  had  been  united.  The  limb  had  the 
aspect  of  having  undergone  the  usual  flap  operation. 

Gangrene  appears  about  the  third  or  fourth  day.  If  the  flap 
retains  its  vitality  beyond  this  time,  union  generally  pi'oceeds 
without  interruption.  The  parts  assume  a  grayish  colour  when 
mortified,  look  soft  and  pulpy,  and  the  cuticle  loosens ;  or  the 
flap  may  become  dry,  shrivelled,  and  withered.  But  even 
under  these  circumstances  let  not  the  surgeon  remove  it ;  he 
should  rather  cover  it  with  cotton  wool  or  a  soft  bread-and- 
water  poultice,  or  with  water- dressing,  i.e.  wetted  lint  covered 
with  oiled  silk  or  gutta-percha ;  for  he  cannot  tell  either  how 
far  or  how  deep  the  loss  of  vitality  may  extend.  The  edges  of 
the  wound  alone  may  die ;  or  the  superficial  parts  may  be 
thrown  ofi".  If  even  the  smallest  portion  of  skin  remain  in  its 
new  situation,  it  will  aiford  the  patient  partial  relief,  or  serve 
as  a  groundwork  inaterially  to  facilitate  an}'  future  proceedings. 
I  will  add  only  this  advice :  if  the  wound  happen  to  be  going 
on  unsatisfactorily,  the  surgeon  should  cover  it  up,  and  abstain 
from  frequent  examinations.  He  will  see  in  a  few  days,  with- 
out repeated  inspection,  how  much  nature  has  been  enabled  to 
effect. 

It  is  unnecessary  to  speak  of  the  many  inconveniences 
attending  an  attack  of  erysipelas  after  the  oi^eration,  inasmuch 
as  this  disease  has  been  described  elsewhere.    Every  proper 
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precaution  should  be  taken  to  prevent  sucli  an  accident :  the 
room  should  be  clean  and  airy ;  the  dressings  light,  and  easily 
though  not  often  changed.  The  general  condition  of  the 
patient  should  be  such  as  to  render  unnecessary  purgative  or 
other  disturbing  medicines  ;  he  should  take  such  nourishment 
as  his  circumstances  best  admit.  By  preserving  the  standard 
of  health  as  near  as  possible  to  its  normal  state,  we  put  the 
patient  in  the  best  condition  to  resist  injurious  morbid  in- 
fluences. 

The  object  of  the  surgeon  in  all  cases  is  to  obtain  iinion  by 
first  intention.  The  surfaces  which  we  wish  to  unite  should  be 
held  accurately  together,  with  the  smallest  amount  of  irritation, 
until  a  layer  of  plastic  lymph  is  exuded  ;  an  event  which  takes 
place  at  any  time  between  twenty-four  hours  and  three  days. 

The  flap  of  integument  having  been  cut  to  the  proper  size, 
cleaned  of  extravasated  blood,  and  fashioned  to  its  new  situation, 
we  proceed  to  inquire  into  the  best  method  of  holding  it  there 
until  nature  has  accomj)lished  her  part.  Although  the  employ- 
ment of  metallic  sutures  is  not  a  modern  discovery,  yet  too 
much  credit  cannot  be  given  to  Dr.  Marion  Sims  for  his  energetic 
advocacy  of  their  use,  and  for  the  earnestness  with  which  he  has 
worked  out  their  practical  application.  Indeed  they  may  be 
said  to  have  fallen  into  disuse  until  the  publication  of  his  anni- 
versary discourse  before  the  New  York  Academy  of  Medicine.* 
Few  surgeons  will  fail  to  endorse  his  opinion,  that  '  in  plastic 
surgery  it  is  the  great  desideratum.'  'In  May  1850,'  he 
observes,t  '  a  gentleman  had  the  misfortune  to  lose  a  good  part 
of  the  left  ala  nasi.  In  the  operation  eight  interrupted  silver 
sutures  were  iised.  They  were  removed  on  the  seventh  day  : 
union  was  perfect,  and  he  soon  went  home,  with  some  slight 
tumefaction  of  the  parts,  which  gradually  subsided.  In  the 
course  of  a  fortnight  he  returned,  saying  that  in  wiping  the 
perspiration  from  his  face,  he  discovered  some  pricking  substance 
at  the  seat  of  the  operation,  which  he  supposed  to  be  a  bit  of 
wire.  He  was  right ;  the  wire  was  there,  but  easier  felt  than 
seen.  It  was  removed,  and  found  to  be  half  an  inch  long ;  it 
had  remained  there  four  weeks,  producing  no  sense  of  soreness. 


*  Silver  sutures  in  Surgery ;  the  anniversary  discourse  before  the  New  York 
Academy  of  Medicine,  delivered  on  November  18,  1857,  by  J.  Marion  Sims, 
M.D.,  Surgeon  to  the  Women's  Hospital :  New  York,  1858. 

t  Op.  cit.  p.  32. 
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and  no  inflammation  or  suppuration,  as  a  silk  ligature  would 
have  done  ;  thus  establishing  the  great  and  important  principle 
that  silver  was  as  innocuoxis  as  lead,  and,  like  it,  might  become 
sacculated,  producing  no  irritant  or  poisonous  effect  whatever.' 
In  1852,  a  little  boj,  some  eight  years  old,  received  a  blow  on 
the  upper  lip,  near  the  left  commissure,  cutting  it  through  for 
three-quarters  of  an  inch.  Three  interrupted  silver  sutures 
were  applied,  and  no  other  dressing.  Dr.  Sims  saw  no  more  of 
him  till  the  ninth  day :  '  union  was  perfect,  the  wires  remaining 
precisely  as  he  had  placed  them.  Their  removal  was  like  that 
of  a  delicate  ear-ring  from  the  ear  long  used  to  wear  it.'  In 
1853  the  same  surgeon  performed  a  serious  operation  on  a 
gentleman  suffering  from  cancer  of  the  lip.  The  patient  went 
home  (some  80  or  100  miles)  immediately  after  the  operation, 
and  returned  to  Dr.  Sims  in  a  week.  The  cut  surfaces  of  a  V- 
shaped  incision  had  been  united  by  four  interrupted  silver 
sutures  :  union  was  pei'fect  throughout,  the  wires  having  pro- 
produced  no  inflammatory  effect  whatever. 

The  method  of  introducing  the  wire  sutures  has  been  already 
described ;  *  the  time  of  their  removal  must  be  left  to  the  dis- 
cretion of  the  surgeon ;  probably  the  mean  time  would  be  about 
a  fortnight. 

The  shotted  suture  is  no  modern  invention.  Two  or  more 
pieces  of  silver  wire  are  passed  across  any  deep  wound,  at  equal 
distances  from  each  other,  by  means  of  a  slightly  curved  needle. 
The  two  extremities  of  each  wire  are  passed  through  a  small 
hole  drilled  in  a  bar  of  plated  metal,  the  length  of  which  shovild 
exceed  that  of  the  wound.  The  wires  are  first  fixed  beyond  the 
bar,  on  one  side  of  the  wound,  by  means  of  perforated  shot, 
about  two  of  which  maybe  strung  on  each  wire,  and  compressed 
by  means  of  a  pair  of  pliers.  The  opposite  end  of  each  wire 
being  now  strung  with  perforated  shot,  the  wound  is  drawn  to- 
gether, the  shot  pushed  up  to  the  bar  and  compressed,  as  on  the 
other  side.  The  superfluous  wire  may  be  cut  off  with  the  cutting- 
pliers. 

Rhinoplastic  Operation. 

Tagliacozzi's  operation  for  making  a  new  nose  was  as  follows. 
After  proper  preliminary  measures  regarding  the  general  health 


*  See  ^IixoR  SuROKRY,  p.  519.  All  the  common  forms  of  suture  will  be 
found  described  in  that  essay. 
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the  patient  was  made  to  sit  during  the  operation,  supported  bj 
an  assistant ;  the  operator  stood  in  front.  The  piece  of  skin  to 
be  transplanted  was  taken  from  the  left  upper  arm,  over  the 
biceps  muscle.  The  surg-eon  raised  the  skin  by  means  of  a  pair 
of  broad-bladed  forceps,  of  somewhat  peculiar  shape ;  *  and 
when  he  had  satisfied  himself  that  he  seized  a  piece  of  sufficient 
size,  he  closed  the  blades,  and  fixed  the  handles  by  means  of  a 
simple  clasp.  He  then,  passed  a  double-edged  knife  throiigh 
a  horizontal  fissure  in  the  broad  blades  of  the  forceps  and 
through  the  skin,  thus  separating  the  latter  from  the  subjacent 
muscular  tissue,  but  leaving  it  attached  by  a  pedicle,  both 
towards  the  shoulder  and  the  forearm.  A  piece  of  lint  soaked 
in  oil  or  simple  cerate  was  inserted  under  the  flap,  to  prevent 
union  from  taking  place ;  and  it  was  retained  in  its  position 
under  the  skin  till  the  fourth  day,  when  the  dressing  was 
changed,  and  renewed  daily  until  suppuration  was  established. 
If  the  flap  had  then  begun  to  thicken  and  the  edges  to  become 
incrusted,  it  was  cut  free  at  its  upper  end,  presenting  a  line  with 
the  convexity  directed  upwards.  It  was  then  most  carefully 
dressed  and  attended  to,  until  the  under  surface  had  become 
cicatrised  as  far  as  possible.  Remaining  attached  by  one  ex- 
tremity to  the  arm,  it  underwent  a  process  of  thickening,  con- 
traction, and  wrinkling,  accompanied  with  the  growth  of  hair, 
which  Tagliacozzi  fancifully  compared  to  different  stages  of 
growth.  About  the  fourteenth  day  after  the  second  operation, 
it  was  considered  to  be  in  a  state  of  maturity.  The  patient  was 
purged,  cleanly  shaved,  and  supplied  with  a  leather  jacket, 
which  was  to  serve  as  a  support  to  the  arm  when  raised  to  the 
face.  The  jacket,  or  jerkin,  consisted  of  a  cap  and  of  a  breast- 
piece.  The  edges  of  the  flap  and  of  the  nasal  aperture  were 
then  pared,  and  the  two  parts  were  prepared  for  union  by 
sutures. 

The  arm  rested  in  a  semiflexed  position,  on  a  cushion,  while 
the  ligatures  were  being  inserted  and  tied  :  it  was  retained  in 
that  position  by  a  leathern  apparatus,  the  different  parts  of 
which  were  attached  to  the  cap  and  breast-piece  by  bands  and 
straps.  The  patient  was  kept  in  bed,  under  a  strictly  anti- 
phlogistic treatment.  The  ligatures  were  taken  out  on  the 
third  to  the  fifth  day ;  but  the  flap  was  left  resting  upon  some 
lint  or  rag  covered  with  albuminous  material  until  the  twen- 


*  See  Fritze.  op.  cit.  plate  ii.  fig.  1, 
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tieth  day.  The  siirgeon  then  loosened  part  of  the  arm-straps, 
severed  the  remaining  attachment  of  the  flap  to  the  arm,  and 
covered  the  wound  with  proper  dressings.  If  the  septum  nasi 
was  deficient,  a  piece  was  taken  from  the  upper  lip  bj  a  sub- 
sequent operation. 

According  to  the  spirit  of  the  age  in  which  he  lived,  Taglia- 
cozzi  invested  the  stages  of  the  operation,  the  instruments  and 
apparatus,  Avitli  imnecessary  names  ;  he  is  likewise  tediously 
minute  in  his  description,  of  which  the  above  is  a  very  brief 
outline.  But  he  has  a  fair  claim  to  the  renown  which  has 
attached  itself  to  his  name,  for  the  boldness  with  which  he 
instituted  his  proceedings,  and  the  care  with  which  he  followed 
his  cases  to  their  completion.  Many  have  attempted  to 
adapt  the  different  stages  of  Tagliacozzi's  operations  to  the 
ideas  of  modern  surgery  ;  but  I  think  we  may  affirm,  that  the 
practice  of  taking  the  integument  from  the  arm  is  exploded, 
and  that  in  all  cases  the  surgeon  now  prefers  to  avail  himself 
of  the  parts  adjacent  to  the  nose,  namely  the  forehead  or 
cheeks. 

Among  those  who  have  performed  the  rhinoplastic  operation 
with  skill  and  success,  Mr.  Skey  holds  a  prominent  position. 
The  disease  to  which  the  destruction  of  the  nose  may  be  usually 
assigned  is  kipus,  which,  having  involved  the  cartilaginous 
structure,  leaves  the  bone  untouched.  '  If  the  bones  be  entire,' 
he  says,  '  the  operation  is  more  likely  to  be  a  successful  one. 
If  the  bones  be  destroyed,  the  .condition  of  the  patient  precludes 
the  resort  to  the  best  operation,  and  the  result  is  far  less 
promising,  from  the  loss  of  the  arch  on  which  the  superstruc- 
ture is  laid.'  * 

Before  proceeding  to  the  operation,  the  surgeon  should  take 
the  dimensions  of  the  required  organ  in  card,  paper,  or  gutta- 
percha. The  new  material  is  taken  from  the  forehead,  and 
connected  to  the  root  of  the  nasal  bones  by  a  narrow  stalk-like 
process.  When  the  flap  of  the  integument  is  insulated,  this 
stalk  is  twisted,  so  as  to  enable  the  part  to  be  brought  down 
vertically.  The  integument,  continues  Mr.  Skey,  should  be 
removed  longitudinally  from  either  half  of  the  forehead,  run- 
ning outwards  towards  the  temple,  in  order  to  render  the  twist 
as  inconsiderable  as  possible  ;  and  when  the  admeasurement  is 
complete,  at  least  a  quarter  of  an  inch  on  all  sides  should  be 


*  Skey,  Operative  Surgery,  2d  edit.  p.  521. 
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allowed  for  the  contraction  of  tlie  skin  :  in  fact,  the  flap  can 
hardly  be  made  too  large,  and  it  is  surprising  how  slight  a  stalk 
is  requisite  to  carry  on  the  circulation.  When  the  card  has 
been  fitted  over  the  meatus,  it  should  be  laid  out  on  the  fore- 
head, and  all  its  dimensions  extended  and  marked  in  ink.  The 
part  that  is  to  represent  the  columna  should  be  very  broad, 
probably  more  than  half  an  inch.  Mr.  Skey  puts  the  patient 
in  the  horizontal  posture.  He  commences  by  paring  the  mar- 
gin around  the  nose  pretty  freely,  in  order  that  the  exposed 
edge  should  be  su.fi&ciently  large  to  receive  the  corresponding- 
margin  of  the  new  integument ;  and  the  skin  on  the  lower  sur- 
face of  the  ossa  nasi  should  be  entirely  removed  by  the  knife. 
When  this  stage  of  the  operation  is  completed,  a  deep  incision 
should  be  made  along  the  inked  line  on  the  forehead,  slowly 
and  cautiously,  for  one  slip  of  the  knife  may  render  the  whole 
operation  nugatory.  The  lower  edge  of  the  incision  will  pass 
across  the  fibres  of  the  corrugator  supercilii,  which  muscle  may 
be  detached  with  the  integument.  If  the  knife  be  so  held  as  to 
slope  a  little  inwards,  it  will  give  an  acute  angle  to  the  cuta- 
neous surface  of  the  flap,  by  means  of  which  the  two  surfaces 
may  be  adjusted  with  more  precision  as  regards  the  continuity 
of  surface.  When  the  flap  is  detached  in  every  part  except  at 
the  stalk,  which  of  course  is  most  carefully  preserved  from 
injury,  the  wound  should  be  left  to  bleed,  and  no  attempt  made 
to  adapt  the  surface  until  the  bleeding  has  entirely  ceased.  Be- 
fore leaving  the  flap,  it  is  better  to  scoop  out  a  little  of  the 
substance  along  the  central  line  of  the  columna,  in  order  that, 
by  being  hereafter  compressed,  it  may  fold  together  and  re- 
semble as  much  as  possible  the  original  structure.  When 
brought  down,  the  columna  should  be  first  united  to  the  raw 
surface  made  for  its  reception.  There  is  some  difficulty  in 
applying  the  suture  in  this  situation,  from  the  density  of  the 
structure  forming  the  base  of  the  nose.  For  this  purpose,  a 
much-curved  needle  must  be  employed,  which  should  embrace 
a  considerable  piece  of  the  cartilage.  It  may  be  advisable  to 
employ  two  sutures  instead  of  one.  The  sides  are  then  first 
united  by  about  three  good- sized  sutures,  and  the  intervals 
adjusted  as  exactly  as  possible  by  the  aid  of  six,  eight,  or  ten  of 
the  finest  sutures  that  can  be  employed  (fine  silver-wire  sutures 
are  now  used).  The  nostrils  should  be  elevated  by  means 
of  pieces  of  cork  and  cotton  wool,  and  generally  pressure  of 
moderate  force  made  laterally  by  the  same  material  and  a  ban- 
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dage,  care  being  taken  to  prevent  all  pressure  on  the  dorsum. 
The  wound  on  the  forehead  should  be  drawn  together  with  good 
plaster.  At  the  expiration  of  about  a  month,  or  as  soon  as  the 
new  parts  have  firmly  united,  the  lump,  always  caused  by  the 
twisting  of  the  stalk,  should  be  pared  away,  and  the  knife 
applied  to  remedy  any  positive  deformity  in  the  line  of  the 
cicatrix. 

This  operation  of  bringing  the  flap  from  the  forehead  is 
designated  the  Indian  operation,  and  was  first  introduced  into 
Europe  by  Mi*.  Carpue  in  1814,  who  improved  upon  the  original 
operation  by  adding  a  septum  nasi,  and  by  the  employment  of 
sutures.  He  was  soon  followed  in  Germany  by  Grafe,  by 
Dieflfenbach,  and  by  others  ;  and  the  results  have  been  success- 
ful. At  the  end  of  three  or  four  days  the  flap  will  be  found 
tumid,  warm,  and  sensitive,  but  pale ;  and  at  this  time,  Mr. 
Ericlisen  recommends  that  the  plug  in  the  nose  be  changed,  lest 
it  be  rendered  offensive  by  the  discharges.  He  rightly,  how- 
ever, adds, '  that  its  withdrawal,  and  the  substitution  of  another, 
must  be  done  with  the  greatest  gentleness,  the  surgeon  bearing 
in  mind  that  any  undue  pressure  or  traction  may  destroy  ad- 
hesions, and  prove  fatal  to  the  vitality  of  the  flap.' 

Some  surgeons  make  the  columna  nasi  in  the  operation  from 
the  iipper  lip,  as  in  the  method  proposed  and  adopted  by 
Tagliacozzi.  In  cases  where  there  has  been  great  destruction 
of  the  bones,  or  where,  as  after  syphilitic  disease,  the  nose 
becomes  completely  depressed,  Larrey  and  Dieff'enbach  have 
revived  the  operation  of  Celsus,  and  have  taken  the  integument 
from  the  cheeks.  '  A  young  girl  had  lost  the  proper  bones  of 
the  nose,  the  vomer,  the  greater  part  of  the  nasal  apophysis, 
the  malar  bones,  and  the  lamellae  of  the  ethmoid.  The  integu- 
ments were  folded  into  the  nasal  fossae,  and  presented  the 
general  aspect  of  a  countenance  sunken  by  death.  Dieffenbach 
made  along  the  sides  of  the  depressed  nose,  in  its  whole  length, 
two  incisions  penetrating  to  the  bone.  There  resulted  a  band 
of  skin,  isolated,  and  adhering  only  at  the  upper  and  lower 
erds;  it  was  broader  in  the  latter  than  the  former:  a  vertical 
incision  along  the  middle  line  divided  this  portion  of  skin  into 
two.  The  lateral  incisions  were  continued  inferiox'ly  by  two 
semilunar  incisions,  which  separated  the  aljse  nasi  from  their 
external  connections.  He  dissected  these  two  flaps  from  below 
upwards,  separating  them  completely  from  the  nasal  cavities 
into  which  they  had  been  folded.    He  then  separated,  for  some 
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distance,  the  thick  substance  of  the  cheek.  Having  completed 
these  steps,  he  united  by  six  sutures  the  edges  of  the  median 
incision,  and  brought  into  contact  the  edges  of  the  lateral 
incisions  by  eight  sutures.  The  nose  then  seemed  to  regain 
some  of  its  natural  prominence  and  form,  the  nostrils  being- 
kept  distended  by  pieces  of  lint  soaked  in  oil.  As  the  last 
stage  of  the  operation,  he  approximated  the  separated  and  dis- 
sected cheeks,  under  the  nose,  by  passing  through  their  sub- 
stance a  long  needle.'*  We  mention  this  oj^eration,  not  in 
terms  of  commendation,  but  rather  to  show  what  has  been 
attempted  and  done  with  some  share  of  success.  We  must, 
however,  warn  the  young  surgeon  that,  in  these  operations  de 
convenance,  the  sources  of  mishap  are  numerous,  and  disappoint- 
ments will  occur  in  spite  of  the  endless  variety  of  modifications 
adopted  by  diflfei-ent  surgeons.  Mr.  Skey  gives  a  good  piece  of 
advice  when  he  says,  '  let  it  be  the  patient  who  urges  the  opera- 
tion.' The  operator  will  be  thus  released  of  some  share  of 
responsibility.  '  In  one  of  Mr.  Liston's  early  cases,  the  new 
nose  sloughed  under  an  attack  of  inflammation  ;  in  another, 
haemorrhage  occurred  under  the  flap,  on  the  ninth  day,  to  the 
extent  of  more  than  a  pint  of  blood.  Lastly,  the  operation  is 
not  without  its  dangers  :  DieflFenbach  lost  two  patients  out  of 
six  on  whom  he  operated  in  Paris,  their  constitutions  being 
probably  in  an  unfavourable  state.'  f 

In  the  construction  of  a  new  ala  nasi,  the  surgeon  takes  the 
integument  from  the  cheek.  He  must  trust  to  his  skill,  and 
the  circumstances  of  the  case,  to  guide  his  incision. 

Clieiloplastic  Operations.    Operations  for  Defects  of  the  Lips. 

Hare-lip. — The  well-known  deformity  called  hare-lip  is  a  con- 
genital fissure  of  the  upper  lip.  I  never  met  with  a  case  in 
which  the  under  lip  was  similarly  affected ;  but  a  few  such 
cases  are  on  record.  The  fissure  may  be  single,  generally  a 
quarter  or  a  third  of  an  inch  from  the  mesial  line — more  often 
according  to  Malgaigne,  to  the  left  than  the  right — and  pre- 
senting at  the  lower  angle  a  rounded  and  cica.trised  appearance, 
which  must  be  removed  at  the  time  of  operation.  Or  it  may 
be  double,  in  which  case  there  are  two  fissures,  separated  by  a 
median  flap.    The  deformity  may  be  complicated  with  fissure 

*  Malgaigne,  Med.  operat.  1843,  p.  421. 

t  Erichsen,  Science  and  Art  of  Suryery,  p.  670. 
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of  the  bony  or  of  the  soft  palate  ;  the  fissures  in  the  former 
may  be  double.  There  may  be  fissures  of  the  soft  palate 
without  any  corresponding  cleft  in  the  lip. 

The  piece  of  bone  behind  the  median  flap  in  double  hare-lip 
and  double  fissure  of  the  palate  is  said  to  be  the  homotype  of 
the  premaxillary  bone  in  the  lower  vertebrata,  and  it  generally 
contains  the  two  front  incisor  teeth.  Its  size  and  the  amount 
of  projection  vary  considerably,  but  it  is  always  a  source  of 
operative  complication. 

We  do  not  propose  to  enter  into  the  subject  of  arrest  of  deve- 
lopment to  which  this  deformity  is  due,  but  remind  the  reader 
of  the  statement  already  made,  that  in  very  many  eases  there 
are  other  congenital  deficiencies  coexistent.  Among  these  rank 
foremost  the  teeth,  which  are  often  a  source  of  subsequent 
trouble.  I  had  under  my  care  an  infant  with  fissure  of  both 
hard  and  soft  palate,  double  club-feet,  with  deficiency  of  the 
extensor  muscles,  and  want  of  muscular  power  in  both  hands. 
It  is  obvious  that  in  such  cases  surgical  interference  should  be 
postponed. 

The  treatment  of  hare-lip  is  of  very  ancient  date.  We  pro- 
pose to  confine  the  following  remarks  to  the  best  mode  of 
rectifying  it  as  at  present  practised.  The  operation  should  be 
performed  as  early  as  possible,  certainly  before  dentition  has 
commenced.  The  closure  of  the  fissure  not  only  gives  to  the 
child  the  facility  of  sucking  even  immediately  after  the  opera- 
tion, but  leads  also  to  greater  regularity  in  the  development  of 
the  teeth.  Delmas  operated  two  hours  after  birth !  Mr. 
Lawrence  has  often  operated  between  the  third  and  fourth 
week.  I  have  frequently  done  the  same.  Sir  W.  Fergusson  re- 
commends about  the  sixth  week,  which  Mr.  Erichsen  regards 
as  the  time  of  election.  Mr.  Skey  doubts  the  advantage  of  its 
being  undertaken  at  a  period  earlier  than  three  or  four  months. 
Eichter  and  Bell  recommend  a  still  later  period.  But  if  the 
child  is  strong  and  well  nourished,  a  month  or  six  weeks  is 
about  the  proper  time.  Chloroform  should  of  course  be  given, 
as  infants  become  readily  affected,  and,  as  far  as  experience 
goes,  with  the  smallest  amount  of  danger. 

Operation. — The  child  having  been  swathed  in  a  piece  of 
sheeting,  and  the  lips  being  held  by  an  assistant,  who  grasps 
them  in  their  whole  thickness  to  prevent  haemorrhage  from  the 
coronary  arteries,  the  surgeon  first  finds  it  necessary  to  separate 
the  mucous  membrane  and  freenum  with  a  scalpel  from  tlie 
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alveolar  border  of  the  upper  jaw,  in  order  tliat  tlie  edges 
may  be  the  more  easily  approximated.  He  then  seizes  the 
lower  angle  of  each  of  the  sides  with  fine  sharp-pointed  spring 
foi'ceps,  and  either  with  a  sharp  knife  or  with  knife-bladed 
scissors  pares  the  edges  effectually.  Without  waiting  for  the 
cessation  of  haemorrhage,  which  would  blanch  the  infant,  the 
surgeon  then  passes  the  hai'e-lip  pin  deeply  through  the 
substance  of  the  lip,  commencing  from  one-third  to  one-half  of 
an  inch  from  the  cut  surfaces.  A  strong  silken  thread  is  wound 
round  the  pin,  bringing  the  cut  edges  into  contact,  in  the  form 
of  a  figure  of  eight.  I  then  prefer  to  introduce  a  fine  silver 
suture  at  the  upper  end  of  the  wound  to  bring  the  nares  into 
shape,  and  a  second  at  the  red  of  the  lip  to  preserve  the  con- 
tinuity of  that  important  feature.  The  child  is  allowed  to  sleep, 
or  to  suckle  if  it  pleases. 

Most  surgeons  prefer  the  two  sutures  to  the  practice  of  intro- 
ducing a  second  hare-lip  pin,  because  the  former  hold  the  parts 
more  immovably  in  contact.  I  operated  some  time  ago  on  a 
child,  in  whom  I  omitted  to  put  the  suture  near  the  nares. 
Soon  after  the  operation  catarrhal  discbarge  from  the  nose 
came  on ;  the  silk  round  the  hare-lip  pin  became  softened  and 
loose  before  its  time,  and  the  fissure  partially  reopened.  Mr. 
Lloyd  was  in  the  habit  of  preserving  a  small  slip  of  the  flap  of 
the  long  half  of  the  lip  (when  such  inequality  exists),  and  of 
attaching  it  to  the  under  surface  of  the  shorter  half,  that  there 
might  be  no  notch  or  fissure  when  cicatrisation  had  taken 
place. 

Mr.  Skey  observes  :  '  La  consequence  of  the  greater  extensi- 
bility of  the  lower  than  the  upper  part,  the  result  of  the  opera- 
tion for  hare-lip  is  to  leave  a  permanent  deformity,  caused  by 
the  retraction  of  the  cicatrix,  and  the  formation  of  an  angle 
below,  at  the  point  of  union.  To  obviate  this  evil,  the  lines  of 
incision  should  be  curved  inwards.'  *  Different  ways  of  varying 
the  incisions,  suitable  to  each  particular  case,  must  suggest  them- 
selves to  the  surgeon's  mind  before  he  commences  his  operation. 
The  wedged-shaped  slip  depicted  Fig.  352  preserves  the  con- 
tinuity of  the  red  of  the  lip. 

The  proceeding  of  Clemot  (de  Rochefort)  and  of  Malgaigne 
(Fig.  353)  also  merits  attention.  The  incisions  are  made  from 
above  downwards,  but  they  do  not  completely  detach  the  flaps. 
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The  exposed  and  everted  surfaces  are  brought  together, as  are  the 
other  cut  surfaces,  and  if  the  tubercle  which  results  is  too  pro- 


FiG.  352. 


Oppratiou  for  hare-lip  with  imeqiial  sides, 
hy  leaving  one  of  the  pared  edges  (that 
on  the  left  side)  attached,  and  implanting 
it  into  the  opposite  flap,  the  edge  of 
which  has  been  sloped  to  receive  it.  (From 
Holmes's  Surgical  Treatment  of  Children's 
Diseases. ) 

minent,  it  is  removed  at  a  subsequent  operation.  But  the  parts 
once  united  shrink  and  adapt  themselves  to  their  new  relations. 


Fig.  354. 


Diagram  of  an  operation  for  incomplete  hare-lip.  Each  flap  is  left  attached  to  the 
other  at  its  base,  the  incisions  a,  b,  not  reaching  to  the  red  edge  of  the  lip. 
[N.B.  In  practice  these  incisions  are  not  carried  so  low  as  they  are  here  repre- 
sented.]   (From  Holmes,  op.  cit.) 
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A  third  operation  is  represented  by  Pig.  354;  a  fourth 
(Fig.  355),  that  of  Giraldes,  enables  the  surgeon  to  bring  forward 
a  portion  of  the  cheek,  and  to  prevent  undue  tension.  Further 
information  on  these  operations  may  be  obtained  from  Mr. 
Holmes's  work  on  the  Surgical  Diseases  of  Children,  or  from  the 
French  translation  of  the  same  work  by  Dr.  0.  Larcher. 

The  hare-lip  pin  should  be  shortened  at  both  ends  by  means 
of  cutting  pliers.  Some  surgeons  have  omitted  the  pins,  and 
substituted  the  silver  sutures ;  but,  although  union  may  be  thus 
obtained,  I  am  of  opinion  that  a  part  so  movable  as  the  upper 
lip  requires  the  firmer  support  of  the  strong  metallic  pin. 

It  is  customary  to  remove  the  hare-lip  pin  about  the  fourth 
day.    It  should  be  gently  withdrawn,  and  if  the  dried  figure-of- 


FiG.  355. 


Giraldes'  operation  for  complicated  hare-lip,  in  wliich  one  flap  is  left  attached  by  its 
upper,  and  the  other  hj  its  lower  end,  and  the  two  are  dovetailed  together. 
(From  Thevenin,  Considerations  sur  le  Traitemeiit  du  bec-de-lievre  compliqici.) 


eight  piece  of  silk  remain  adherent,  it  may  be  left  on  the  lip, 
where  it  serves  as  a  plaster.  There  are  some  who  remove  the 
pin  on  the  third  day  ;  others  who  leave  it  till  the  sixth  or  seventh. 
In  the  one  case  the  union  may  be  still  too  weak  to  hold ;  in  the 
other,  the  pin  may  have  cut  its  way  out  by  ulceration.  If  the 
sutures  are  of  silk,  they  should  be  taken  away  in  twenty-four 
to  forty-eight  hours ;  if  of  silver,  they  may  remain  as  long  as 
the  surgeon  thinks  proper.  At  the  time  of  the  removal  of  the 
hare-lip  pin,  the  cheeks  should  be  well  pressed  towards  the 
middle  line  by  an  assistant,  that  no  accident  may  occur  to  the 
newly-united  parts  by  the  act  of  crying  which  commonly  en- 
sues. Then  a  long  piece  of  adhesive  strapping,  a  quarter  of  an 
inch  wide  and  three-quartei-s  of  a  foot  in  length,  should  be 
passed,  across  the  wound,  round  the  head  just  over  the  ears  two 
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or  thveo  times,  by  wliicli  tlie  parts  are  protected  aj^ainst  all 
strain.  I  think  the  strapping  preferable  to  Mr.  Hainsby's 
HimufT  cheek-compressor  (Fig.  ;{50) ;  but  the  instrument  ac- 
complishes satisfactorily  the  same  purpose. 

In  cases  of  double  hare-lip  it  is  safer  practice  to  operate  on 
and  to  unite  the  fissures  separately.  Some  surgeons,  however, 
have  recommended  that  both  fissures  should  be  pared  simultane- 
ously, and  that  tlie  hare-lip  pins  shovild  be  pushed  through  the 
central  flap.    Such  a  proceeding  unnecessarily  increases  the 


Comprcswur  of  lIiiiiiKliy.  a. a. a, a.  Hkull-jjicci^  fDrnicil  of  luur  l)iiii<lN  of  htt'cl,  lo  iiiiiin- 
Uiiu  jfciillo  ])rcHHiir()  on  ihc  lioml,  mi |)])ortcil  l;y  iiii  I'liittlic  cliiii-Ktra)).    n.)i.  Hifjiil 

'      circlii  or  nti^in  «u|)yiorU-ii  on  the  Iciiiil  of  Hti'c^l.    c.  llio  Hcrnw  wliich  ftxcH  tlio  «lem. 

piidw,  iirticiiliilcd  on  tlic  Ht(;ni,  with  free  joint,  Ui  Hiijiport  th«; clicekw.  k.  Ilcailrd 
HCT(;w  by  whifli  tlic  jircNHuro  of  tlii;  jm<l«  can  !)«  increiiKcd.  r.  Key  for  llio 
htT(-w.    (I''roin  liiirclicr,  f)ii.  cil  .) 

chances  of  accident.  When  the  bone  containing  the  incisor 
teeth  i)roject8  so  far  forward  as  to  interfere  with  or  to  prevent  the 
easy  apposition  of  the  parcel  edges  of  the  lip,  it  may  be;  cut  awny 
by  b(Uie-])liers  at  a  separate  (jperation  ;  and  this  measure  is  not 
uncomnujuly  necessary.  But  in  many  cases  gentle  pressure 
will  make  it  recede  in  the  course  of  a  few  weeks;  a  proceeding 
strongly  advocated  by  the  late  Sir  A.  Coo2)er,  who  olyects  to 
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cutting  away  the  bony  projection.  A  case  is  related  in  which 
an  infant  of  two  months  old,  suffering  from  hare-lip  and  pro- 
jection of  the  bone,  was  subjected  to  pressure  for  a  period  of 
three  months;  when  the  bone  had  been  so  effectually  depressed 
by  means  of  a  kind  of  spring-truss,  which  was  worn  several 
hours  daily,  that  the  soft  parts  admitted  of  being-  brought  over 
it  with  tolerable  facility.  Union  followed  very  well.*  Desault 
applied  pressure  by  means  of  a  band  tied  tightly  behind  ;  and  it 
is  said  that  in  one  case  he  accomplished  his  purpose  sufficiently 
in  eighteen  days.  M.  Gensoul  seizes  the  piece  with  strong 
forceps,  partially  breaks  and  forces  it  into  the  perpendicular, 
and  this  proceeding  has  proved  successful.  This  operation  has 
been  adopted  in  St.  Bartholomew's  Hospital,  and  also  with  good 
result ;  the  preservation  of  the  incisor  teeth  being  an  object  of 
considerable  importance.  If  the  piece  is  connected  to  a  perfect 
septum  nasi,  it  is  a  good  plan  sometimes  to  cut  a  triangular 
piece  (base  downwards)  out  of  the  latter  before  applying  a 
band  to  press  back  the  projection. 


Restoration  of  the  lower  lip. — The  restoration  of  a  part  of  the 
lower  lip,  which  has  been  lost  by  accident  or  disease,  is  accom- 
plished by  a  simpler  operation  than  that  for  the  formation  of  a 


Fig.  357 


new  nose.  The  new  structures  must  be  taken  from  the  cheeks, 
which  readily  afford  a  sufficient  supply  of  both  skin  and  mucous 
membrane.  Malgaigne  observes,  that  he  had  described  the  j)ro- 
ceeding  in  1834 ;  and  that  the  late  M.  Bonnet,  of  Lyons,  had 
put  it  into  practice.    Serres,  of  Montpellier,  has  given  a  full 


VOL.  V. 


*  Cooper's  Diciionarij ,  p.  594,  1830. 
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account  of  it  in  his  interesting  work;  but  the  principle  dates 
back  as  far  as  Celsus, 

Operation. — We  suppose  the  case  to  be  one  of  cancer  affect- 
ing the  lower  lip.  All  the  degenerated  parts  must  be  taken 
away  either  by  a  V-shaped  incision,  according  to  ancient  usage, 
or  by  two  vertical  incisions  passing  down  to  the  base  of  the  jaw- 
bone, and  united  there  by  a  transverse  incision. 

In  the  first  instance,  there  will  be  the  loss  of  a  triangular 
piece  of  the  lip  and  chin  ;  the  angles  of  the  mouth  must  then  be 
prolonged  by  a  transverse  incision  on  each  side  into  the  cheek, 
so  that  two  triangular  flaps  are  obtained.  The  borders  of  the 
V-shaped  incision  are  then  united  by  suture ;  while,  as  regards 
the  upper  border,  all  that  is  not  wanted  for  the  formation  of  the 
new  lip,  which  is  formed  out  of  the  substance  of  the  cheek,  is 
luiited  to  the  part  with  which  it  is  in  contact.  The  mucous 
membrane  in  the  mouth  should  be  united  to  the  skin  by  fine 
sutures. 

When  the  loss  of  substance  is  quadrilateral,  two  other  inci- 
sions, parallel  to  the  two  continued  from  the  commissures  of 
the  mouth,  must  be  made  along  the  base  of  the  jaw.  Two 
quadrilateral  flaps  may  then  be  dissected  from  the  bone, 
broug^it  forward,  and  united  in  the  median  line  by  sutures,  as 
in  the  former  operation.  This  last  method,  says  Malgaigne 
(from  whose  work  the  preceding  passages  have  been  taken),  is 
but  the  proceeding  of  Celsus,  badly  understood  by  his  transla- 
tors ;  a  proof  that  in  order  to  translate  a  surgeon,  it  is  not 
only  necessary  to  know  the  idiom  that  he  uses,  but  likewise  the 
science  of  which  he  treats. 

It  follows  from  this  proceeding,  that  the  cheeks  alone  con- 
tribute to  form  the  lip,  the  free  border  of  which  is  constituted 
by  the  bleeding  border  of  the  horizontal  incision.  Thus,  the 
new  lip  contains  the  muscular  fibres  belonging  to  the  orbicularis 
and  its  antagonists  ;  it  is  covered  behind  by  the  natural  mucous 
membrane,  and  this  membrane  may  be  turned  over  and  united 
to  the  skin,  so  as  to  resemble  more  closely  the  natural  feature. 

The  modification  of  this  operation  commonly  performed  in 
ihis  country  corresponds  in  principle  so  closely  to  the  above, 
that  further  reference  is  unnecessary. 

Mr.  Syme  has  introduced  an  operation  by  which  the  cance- 
rous ulcer  of  the  lower  lip  is  first  removed  by  two  incisions,' 
extending  from  the  angles  of  the  mouth  to  the  chin,  and 
uniting  below,  so  as  to  include  a  piece  of  triangular  shape. 
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The  cuts  are  then  carried  obliquely  downward?  and  outwards 
on  each  side,  under  the  body  of  the  jaw,  and  made  to  terminate 
in  a  slight  curve  outwards  and  upwards.  The  flaps  thus  formed 
are  detached  from  their  subjacent  connections,  and  the  whole 
raised  upwards,  so  that  the  original  triangular  incision  comes 
iato  a  horizontal  line,  and  is  made  to  constitute  the  margin  of 
the  new  lip  ;  the  secondary  incisions,  under  the  jaw,  coming 
together  in  a  vertical  direction,  in  which  they  are  retained  by 
twisted  and  interrupted  sutures.* 

These  operations  are  preferable  to  that  of  Chopart,  who 
made  an  incision  on  each  side  of  the  tumour,  vei'tically  down- 
wards over  the  lower  jaw,  according  to  the  magnitude  of  the 
operation,  even  down  to  a  level  with  the  os  hyoides.  This 
quadrilateral  flap  is  dissected  off  the  bone,  in  its  entire  thick- 
ness ;  the  parts  morbidly  altered  are  cut  away  by  a  transverse 
incision.  The  remaining  portion  of  the  flap  is  then  raised  to 
the  proper  level  of  the  month,  where  it  is  retained  by  suture ; 
the  head  at  the  same  time  being  depressed,  to  diminish 
tension. 

Restoration  of  the  upper  lip. — Plastic  operations  to  restore 
loss  of  substance  in  the  upper  lip  are  rarely  necessary  ;  one, 

Fis.  35&. 


and  perhaps  the  chief  reason  being,  that  cancer  is  so  extremely 
rare  in  this  situation  that  few  surgeons  have  ever  been  here 
called  upon  to  deal  with  its  effects.    With  care  a  considerable 
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amount  of  integument  can  be  obtained  from  the  cheeks,  and 
united,  as  in  the  case  of  the  lower  lip,  by  sutures  in  the  mesial 
line.  The  front  teeth  will  thus  obtain  a  covering  and  be  pro- 
tected from  the  cold,  and  the  expression  of  the  face  will  be 
much  improved. 

The  first  oijei-ation  is  that  proposed  by  Von  Ammon,  who 
describes  a  shrinking  of  the  upper  lip,  sometimes  caused  by 
pi'olonged  salivation,  by  which  the  part  is  tightly  stretched 


Fig.  3r>d. 


over  the  arch  of  the  teeth,  and  sometimes  adherent  to  the  gums. 
This  condition  Von  Ammon  rectifies  in  the  following  way.* 

The  lip  is  first  freed  by  a  scalpel  from  the  gum.  Then  an 
incision  (Fig.  858),  A  B,  is  carried  upwards  from  the  angle  of  the 
mouth,  for  about  an  inch  and  a  half,  towards  the  alaj  nasi.  The 
tense  parts  separate,  and  this  longitudinal  fissui-e  becomes  triaii- 
li'ular  in  form,  a  B  c.  A  flap  of  integument  is  then  dissected 
fr(  7n  the  cheek,  b  D  E,  and  is  brought  down  to  fill  up  the  space 
at  the  angle  of  the  mouth.    After  the  operation  has  been  com- 

t  Amnon  und  Baumgarten,  Plastisdie  Chirw-gie,  p.  loii. 
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pleted  on  one  side  of  the  mouth,  it  is  to  be  performed  on  tlie 
opposite. 

I  have  no  personal  experience  of  this  operation.  When  the 
central  part  of  the  upper  li-p  is  destroyed  (Fig.  359),  the  two  side 
portions  become  drawn  up  towards  the  septum  and  alee  nasi,  and 
the  incisor  teeth  are  completely  exposed.  DieflFenbach  rectified 
this  deformity  by  bringing  a  sufficient  amount  of  integument 
from  the  adjacent  substance  of  the  cheeks  on  either  side.  He 
carried  an  incision  by  the  side  of  the  ala3  nasi,  down  through 
the  red  of  the  lip  ;  he  loosened  each  half,  and,  bringing  them 
together  in  the  mesial  line,  united  them  by  hare-lip  pins  and 
sutures. 

A  few  cases  of  congenital  extension  of  the  fissure  of  the 
mouth  into  the  substance  of  the  cheek  have  been  recorded  by 


Fig.  :m. 


Fissure  of  tlie  lips,  after  Laiigenbcck.    (From  Larclier.    Op.  cit.) 

Sir  W.  Eergusson,  by  Yon  Ammon  and  by  Langenbeck.  In  Sir 
W,  Fergusson's  case,  described  under  the  head  of  macrostoma, 
the  fissure  extended  so  far  backwards  as  to  leave  exposed  the 
back  teeth.  In  Yon  Ammon's  case  the  fissure  extended  to  the 
angle  of  the  eye.    Relief  was  afforded  by  operation. 

Pladic  Operations  on  the  Ear. 

Defects  of  the  external  ear  attract  so  little  attention,  and  are 
in  general  so  easily  concealed  by  the  haii*,  that  plastic  opera- 
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tions  are  rarely  required.  I  have  removed  considerable  portions 
of  the  pinna  for  warty  and  carcinomatous  growths,  and  find 
that  the  wound  heals  best,  and  with  less  deformity  than  might 
be  expected,  without  sutures  or  any  dressing  beside  a  piece  of 
wet  lint.  DiefFenbach,  however,  has  replaced  a  piece  of  the 
pinna  removed  by  the  stroke  of  a  sword  ;  but  he  took  the  flap 
from  the  adjacent  region  of  the  scalp,  a  part  which  surgeons 
are  for  the  most  part  slow  to  touch.  Having  pared  the  edge  of 
the  ear,  he  made  an  incision  of  parallel  length  and  about  the 
same  level  through  the  adjacent  scalp  ;  from  either  end  of  this 
incision,  two  short  cuts  were  extended  upwards.  After 
lia3morrhage  had  ceased,  the  raw  edge  of  the  ear  was  united  by 
suture  to  the  corresponding  edge  of  the  scalp.  Oiled  lint  was 
inserted  underneath.  At  the  expiration  of  three  weeks,  union 
being  perfect  between  ear  and  scalp,  the  portion  of  requisite 
size  was  completely  detached  from  the  latter  situation.  It  is 
said  that  the  transplanted  portion  first  became  blanched,  but 
soon  regained  the  circulation  and  normal  warmth.  I  have  no 
personal  experience  in  the  proceeding.  (See  also  Diseases  of 
THE  Eak,  vol.  iii.  p.  257.) 


Plastic  operations  on  the  penis  for  deformities  or  imperfec- 
tions, both  acquired  and  congenital,  are,  as  a  rule,  unsatisfactory 
in  their  results.  Nature  seems  hei'e  able  to  efi'ect  a  cure 
luiaided  by  art,  whenever  the  general  conditions  are  favourable 
to  recovery,  or  when  the  law  of  development  has  not  been 
prematurely  arrested.  Thus  fistulous  passages  in  the  urethra 
depend  for  the  most  part  on  strictures  of  the  canal,  which  once 
properly  dilated  permit  the  ready  cicatrisation  of  the  artificial 
opening ;  and  congenital  deficiencies  in  the  urethral  walls 
usually  indicate  an  imperfect  condition  of  the  canal  beyond 
this  point,  but  the  tube  is  perfect  so  far  as  it  is  propei'ly 
formed. 

In  the  treatment  of  fistulous  passsages,  whether  near  the 
scrotum  or  in  the  proximity  of  the  glans,  the  careful  employ- 
ment of  the  catheter  is  the  first  measure  necessary.  The  edges 
of  the  fistulous  opening  may  after  a  time,  if  inactive,  be 
stimulated  by  such  remedies  as  tinctura  cautharidis  or  nitrate 
of  silver ;  but  in  the  early  stages  all  such  applications  are 
useless.    Cases  are  seen  in  which,  after  the  operation  of  litho- 
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tomy,  a  long  fistula  communicating  with  the  urethra  remains 
in  the  perinseuni.  Such  a  case  I  have  treated  successfully  with 
galvano-cautery  ;  i.e.  by  introducing  a  piece  of  wire  the  length 

Fig.  361. 


of  the  fistula,  and  heating  it  by  attaching  it  to  the  circle  through 
which  the  electrical  stream  was  passing. 

The  simplest  method  of  closing  an  opening  in  the  urethra  by 
a  plastic  operation  is  as  follows  : 

Operation. — The  surgeon  must  dissect  away  a  lozenge-shaped 


Fig.  362. 


portion  of  integument  from  around  the  fistulous  opening.  He 
then  brings  the  edges  of  the  skin  together  with  sutures;  lastly, 
he  makes  a  longitudinal  incision  on  either  side  of  the  newly 
united  wound  to  relieve  tension  (Fig.  361).  The  operation  is 
simple  and  easily  performed,  and  looks  well  in  a  diagram.  But 
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there  is  difficulty  in  preventing  the  urine  insinuating  itself 
between  the  edges  of  the  wound,  causing  the  parts  to  reopen, 
or  even  leading  to  mortification  of  the  flap. 

The  same  remark  applies  to  a  similar  operation  in  which  the 
incision  is  made  transversely,  and  the  flap  of  integument  is 
drawn  from  behind  (Fig.  362).  There  is  no  difficulty  in  obtaining 
skin  enough,  esjiecially  towards  the  root  of  the  penis. 

In  cases  of  still  greater  defect  in  the  walls  of  the  urethra, 
Dieffenbacli  has  made  transverse  incisions  through  the  in- 
tegument before  and  behind  the  opening,  and  brought  over  it 
the  intervening  skin  from  the  upper  surface  of  the  organ.  But, 
inasmuch  as  the  operation  has  not  been  promising  in  its 
results,  I  must  refer  the  reader  to  that  surgeon's  works  for 

Fig.  303. 


Nelaton's  ojHTatioii  for  cpispadiiis  (From  Liuvhcr's  trlln.'^latioll  of  '  Holmes  on 
8urf.'ical  Diseases  of  Cliildi-en ').  A,  the  part  from  wliic-li  tlie  abdominal  flap  has 
been  taken,  b,  the  part  from  which  the  scrotal  flap  has  been  taken,  c,  the  lower 
part  of  the  scrotum,  d,  the  scrotil  flap,  which  has  been  notched  in  tlie  middle 
of  its  base  to  allow  the  penis  to  be  slipped  through  it.  k.  the  lateral  adherent 
parts  of  the  scrotal  flap.  F,  f,  the  anterior  border  and  blecdinfi;  surface  of  the 
scrotal  flap.  (Ui,  the  refreshed  edfres  of  the  skin  of  the  penis,  h,  the  raw  edpes 
of  the  abdominal  flap.  K,  the  bleeding  surface  of  the  abdominal  flap,  on  which 
the  bleeding  surface  of  the  scrotal  flap  is  to  be  applied. 

matters  of  detail.  The  operation  of  M.  Alliot*  is  perhaps  the 
most  ingenious,  and  has  moreover  been  reported  as  successful. 


*  Fritze,  op.  cit.  p.  1 IG. 
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He  circumscribes  and  dissects  a  small  quadrilateral  flap ;  and 
taking  away  from  the  other  side  a  portion  of  skin  equal  to  this 
flap,  he  so  covers  the  fistula  and  the  loss  of  substance,  that  the 
principal  sutures  are  at  a  distance  from  the  urine  when  it 
traverses  the  urethra. 

The  terms  hypospadias  and  epispadias  are  given  to  two 
congenital  anomalies  of  the  male  urethra,  in  which  the  orifice  of 
the  canal  is  situated  more  posteriorly  than  natural.  In  the 
first  form,  which  is  the  more  common,  the  urethra  opens  generally 
by  a  very  little  orifice  on  the  inferior  surface  of  the  penis ;  in 
tttQ  latter,  the  opening  is  on  the  dorsal  surface  of  the  organ.  In 
the  cases  of  epispadias  which  have  been  published  the  orifice 
of  the  urethra  appears  to  have  been  situated  very  near  to  the 
pubis  ;  in  some  instances  the  pubic  bones  have  been  imperfectly 
developed,  and  indeed  have  been  represented  by  ligaments.  An 
interesting  case  is  recorded  by  Mr.  Partridge  {Trans.  Path. 
iSociety,  vol.  xvi.  p.  192).  Additional  difficulty  in  the  way  of 
treatment  by  operation  proceeds  from  the  fact  that  the  arrest  of 
development  generally  extends  in  some  degree  to  the  bladder 
itself. 

M.  Pollin  attempts  the  closure  of  the  open  iirethra  in 
epispadias,  by  first  making  incisions  along  the  upper  surface  of 
the  penis,  at  the  junction  of  the  skin  and  mucous  membrane, 
dissecting  on  either  side  so  as  to  expose  a  raw  surface,  and  then 
bringing  down  from  the  front  of  the  abdomen  a  flap  of  integument, 
which  is  to  be  accurately  fitted  in  to  the  open  urethra.  A 
covering  of  integument  is  next  obtained  at  the  expense  of  the 
scrotum.  I  have  no  experience  of  the  operation.  One  on  a 
similar  principle,  j)erformed  by  M.  Nelaton,  is  represented  in 
Fig.  363. 

In  the  case  of  hypospadias  surger}'-  does  not  ofier  any  favour- 
able results.  Attempts  to  establish  a  urethra  in  the  substance 
of  the  penis  by  means  of  a  fine  trocar,  have  usually  been 
followed  by  violent  attacks  of  inflammation,  and  by  partial 
gangrene,  without  the  patient  obtaining  even  ultimate  benefit. 
The  case  is  one  of  arrested  development,  in  which  the  con- 
struction of  the  parts  is  irremediable. 

On  the  Treatment  of  Contracted  Cicatrices. 
Within  the  vagina. — The  mucous  membrane  of  the  vagina  is 
subject  in  infancy  to  a  low  form  of  inflammation,  which  ter- 
minates in  slougliing  of  part  or  of  the  whole  of  its  circumference. 
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The  separation  of  the  slough,  and  subsequent  cicatrisation  of 
the  wound,  is  followed  by  contraction  of  the  cicatrix,  and 
narrowing  of  the  vagina  at  a  variable  distance  from  the  os 
externum.  These  later  changes  often  escape  observation  until 
the  patient  attains  a  marriageable  age,  when  she  finds  coii- 
nection  impossible,  and  the  attempt  extremely  painful.  The 
cicatrix,  however,  yields  very  readily;  and  the  defect  may,  in 
many  cases,  be  overcome  immediately  by  the  introduction  of  the 
fingers  or  any  dilating  instrument,  the  patient  being  under  the 
influence  of  chloroform.  But  this  proceeding  is  not  unattended 
by  danger ;  for  if  the  cicatrix  be  rudely  torn,  a  low  form  of 
pelvic  cellulitis  is  set  up,  extending  perhaps  to  the  peritonseum, 
under  which  the  patient  sinks. 

I  cannot  dwell  too  strongly  on  the  dangers  of  violence  in  all 
such  cases.  'No  cutting  instrument  should  be  used ;  for  the 
integrity  of  the  walls  of  the  vagina  must  be  preserved,  and  a 
fresh  cicatrix  would,  by  its  secondary  contraction,  lead  only  to 
further  difficulties.  No  laceration  by  sudden  violence  is  per- 
missible, for  inflammatory  mischief  may  ensue  therefrom.  But 
sponge  tents  should  be  introduced,  that  the  contracted  orifice 
may  be'  slowly,  cautiously,  and  painlessly  dilated,  without 
laceration,  but  with  gradual  absorption  of  that  peculiar  ma- 
terial on  which  the  firm  dense  part  of  an  old  cicati'ix  de- 
pends. 

Cicatrices  from  hums,  esharotics,  &c. — The  application  of  heat 
or  of  powerful  escharotics  will  either  disorganise  the  superficial 
layers  of  the  skin,  or  destroy  its  entire  thickness.  In  the 
former  case,  cicatrisation  is  completed  without  deformity ;  in 
the  latter,  a  secondary  process,  that  of  contraction,  goes  on 
after  the  new  material  is  formed  over  the  wound ;  and  this  con- 
traction proceeds  slowly,  almost  imperceptibly,  and  painlessly, 
but  irresistibly  save  by  mechanical  treatment,  until  changes  as 
regards  the  limbs  most  serious,  and  as  regards  the  face  most 
hideous,  are  produced.  The  smooth  white  cicatrix  drags  by  its 
contraction  on  the  surrounding  integument,  pulling  it  into 
folds,  and  puckering  it  up  as  towards  a  centre.  It  becomes 
itself  elevated  into  knobs  or  tubercles,  which  seem  to  grow 
thicker  and  thicker  the  more  complete  the  contraction.  There 
is  no  limit  as  to  time  when  the  patient  can  be  pronounced  free 
from  further  extension  of  the  evil,  especially  among  the  young 
during  the  important  pei'iod  of  growth.    No  tissue  is  exempt 
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from  its  influence,  and  even  tlie  bones  undergo  an  alteration  in 
form.  In  cases  of  severe  burns  about  the  neck,  the  chin  is 
drawn  dov^n,  the  alveolar  border  of  the  jaw  and  the  front  teeth 
are  everted,  the  nose  is  dragged  to  one  side,  the  lower  eyelid 
turned  outwards,  and,  when  the  burn  has  affected  one  side 
more  than  the  other,  the  whole  bony  frame-work  of  the  cor- 
responding side  of  the  face  has  exhibited  the  marks  of  the 
contracting  force. 

Surgical  ingenuity  has  been  pushed  to  the  uttermost  to 
devise  operations  by  which  this  distressing  calamity  may  be 
removed ;  but  I  express  the  opinion  of  most  surgeons  of  expe- 
rience of  the  present  day,  in  affirming  that  hitherto  almost  all 
such  operations  have  proved  failures  ;  and  for  this  simple  reason, 

Fig.  .3(34. 


that  whenever  an  incision  is  made,  a  new  cicatrix  must  be 
formed,  and  this  new  cicatrix  will  undergo  precisely  the  same 
process  of  contraction  as  the  former,  which  it  was  intended 
to  alleviate. 

It  may  be  laid  down  as  a  rule  almost  without  exception,  that 
a  cicatrix  should  rarely  be  touched  with  the  hnife. 

The  late  Mr.  Earle  proposed  to  cut  away  the  whole  of  the 
cicatrix,  and  then  bring  the  edges  of  the  healthy  skin  as  much 
towards  each  other  as  possible,  in  the  transverse  direction,  with 
strij)s  of  adhesive  plaster.    But  in  most  cases  this  measure  is 
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impracticable,  either  from  the  situation  of  the  burn,  or  from 
the  amount  of  integument  already  destroyed.  Who,  for 
instance,  could  dissect  away  a  large  cicatrix  from  the  front  of 
the  neck,  and  drag  forward  the  skin  from  the  sides  and  nape 
by  means  of  strips  of  adhesive  plaster  passing  over  the  larynx 
and  trachea?  The  practice  of  detaching  and  transplanting  a 
flap  of  integument  has  been  recently  revived  by  Mr.  Teale  of 
Leeds.  But  to  this  proceeding  I  would  quote  the  words  of 
Mr.  Skey :  '  There  is  no  difficulty  in  obtaining  sound  skin  by 
autoplasm  to  supply  the  deficiency  and  to  fill  up  the  space  caused 
hy  the  division  of  the  bridles ;  but  the  real  difficulty  consists  in 
effecting  its  junction  with  the  diseased  parts,  and  in  retaining 
its  vitality,  for  the  base  of  the  wound  so  made  is  not  to  be 
deemed  healthy,  but,  on  the  contrary,  is  greatly  indisposed  to 
co-operate  with  the  skin  laid  down  and  to  accept  its  union.  It 
would  appear  that  the  vital  force  of  this  structure  is  too  much 
exhausted  in  the  struggle  against  the  necessary  agents  of  ex- 
tension to  participate  in  the  healthy  actions  requisite  for 
adhesion  to  the  structure  brought  into  apposition  with  it ;  and 
when  ^e  consider  the  adventitious  nature  of  this  tissue,  and 
the  probable  condition  of  its  vessels,  the  failure  of  these  opera- 
tions is  not  surprising ;  but  this  failure  is  by  no  means  neces- 
sary or  universal.'*  Mr.  Skey  has  proposed  to  obtain  extension 
of  the  cicatrix  by  means  of  a  number  of  minute  divisions  both 
of  the  skin  and  subjacent  tissue,  founding  his  practice  on  what 
may  be  deemed,  he  says,  an  axiom  in  surgery,  viz.  that  the  con- 
fraction  of  ivounds  is  slight  in  proportion  as  the  time  consumed  in 
the  healing  process  is  short.f  But  even  in  this  practice  the 
secondary  contraction  inseparably  connected  with  a  newly- 
formed  cicatrix  cannot  be  avoided ;  and  I  therefore  would 
direct  especial  attention  to  the  method  of  treating  these  cases 
by  mechanical  extension  alone. 

When  gentle  yet  constant  traction  is  exerted  on  a  hard  and 
contracted  cicatrix,  it  yields,  without  tearing,  with  singular 
facility ;  the  hard  knots  disappear,  the  firm  seams  become  soft 
and  pliant,  and  the  new  skin  regains  the  suj^pleness,  though 
not  the  completeness,  of  the  natural  structure.  After  extension 
has  been  kept  up  a  sufficient  length  of  time,  the  material  on 
which  the  contracting  power  depends  becomes  absorbed,  and 
the  elongation  of  the  cicatrix  is  permanent. 


Operative  Surgenj,  p.  687. 


t  Op.  cit.  p.  G88. 
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The  results  of  this  treatment  are  mostly  satisfactory,  and 
failure  proceeds  from  want  of  patience,  which  substitutes 
forcible,  and  as  it  were  spasmodic,  eiforts,  for  persevering  and 
unremitting  gentleness. 

To  the  objection  that  the  system  is  tedious,  I  would  reply, 
what  can  be  more  wearisome  than  the  attempt  to  heal  a  large 
open  sore  following  a  divided  cicatrix  ?  The  principle  in  all 
apparatus  for  such  cases  consists  in  slow  extension,  effected 
usually  by  means  of  the  cogwheel.  For  the  extension  of  n 
cicatrix  in  the  neck  we  employ  a  pelvic  band  of  steel,  with  two 
side  crutches  and  a  webbing-band  in  front  to  keep  the  instru- 
ment steady  ;  a  posterior  steel  upright,  to  which  is  attached  a 
headpiece  with  branches,  movable  in  every  direction  by  means 
of  cogwheels  and  a  strap  passing  under  the  chin.*  Every  day, 
or  every  other  day,  the  smallect  possible  amount  of  extension 
must  be  made  and  maintained  ;  but  the  patient  should  suffer 
no  pain,  nor  must  the  skin  be  allowed  to  break.  If  a  sore 
should  form,  the  apparatus  requires  removal,  and  the  advan- 
tages thus  far  obtained  will  be  lost  during  the  tedious  cicatri- 
sation. 

The  same  remarks  apply  to  the  extension  of  the  cicatrix  of  a 
contracted  limb.  The  apparatus,  modified  according  to  cir- 
cumstances, must  be  worked  by  a  cogwheel,  which  insures 
steady,  unremitting,  and  yet  limited  exercise  of  force.  The 
hardened  seams  elongate  and  become  soft,  and  the  freedom  of 
movement  is  regained  far  more  speedily,  effectually,  and  pain- 
lessly, than  by  any  other  means. 

In  slighter  cases  a  great  amount  of  benefit  will  ensue  from 
direct  pressure  ;  a  piece  of  vulcanised  India-rubber  is  moulded 
exactly  to  the  contracted  part,  and  is  retained  there  by  a 
bandage,  strap,  or  elastic  roller.  In  the  course  of  a  few  weeks 
the  hardened  seams  become  softer,  and  the  integument  regains 
its  lost  pliancy.  This  practice  is  useful  in  cases  of  contraction 
of  the  elbow  in  children  ;  also  in  the  treatment  of  contractions 
of  the  neck,  especially  in  combination  with  the  extending 
apparatus,  when  the  chin  seems  lost  in  the  deformity,  and  the 
teeth  are  assuming  a  horizontal  direction. 

Transplantation  of  shin. — All  surgeons  are  familiar  with  the 
cases  of  large  open  chronic  ulcers  on  the  lower  extremities  of 

*  For  details  as  to  these  instruments,  see  the  Appendix :  S  pegical  Appaeatus. 
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the  working  classes  ;  with  the  extensive  granulating  surfaces 
which  are  the  consequence  of  burns ;  with  the  vast  denuded 
wounds,  which  follow  machinery  accidents.  This  loss  of  skin 
constitutes  the  most  important  feature  of  the  case,  for  it  seems 
to  paralyse  all  efforts  at  repair,  and  in  many  cases  amputation 
or  other  operations  have  been  undertaken,  upon  the  conviction 
that  no  reasonable  hope  could  be  entertained  of  the  accomplish- 
ment of  cicatrisation. 

In  the  early  part  of  1870,  a  paragraph  appeared  in  the 
daily  papers,  containing  some  severe  rejnarks  on  an  operation 
for  transplanting  skin  upon  open  wounds  as  performed  by  a 
'  Hospital  Surgeon,'  who  proved  to  be  Mr.  PoUock  of  St. 
George's.  The  ingenuity  and  merit  of  the  invention,  which  is 
due  to  M.  Reverdin  of  Paris,  the  readiness  of  adoption,  which 
is  due  to  Mr.  Pollock,  and  the  great  success  which  has  followed 
the  numerous  trials  and  experiments  now  made  in  every  direc- 
tion, warrant  the  conclusion  that  the  proceeding  is  one  of  the 
most  striking  and  successfvil  in  modern  surgery.  The  proceeding 
is  simple :  several  minute  pieces  of  skin,  about  the  size  of  a 
millet-Seed,  and  in  number  according  to  the  size  of  the  open 
sore,  are  taken  from  the  thigh  or  from  some  other  convenient 
part  of  the  same  individual ;  they  are  then  carefully  introduced 
under  the  granulations  and  maintained  there  by  plaster.  In 
the  course  of  a  few  days  each  point  of  detached  and  transplanted 
skin  becomes  the  centre  of  cicatrisation,  which  spread  one 
towards  the  other,  or  towards  the  circumference  of  the  sore. 
First  was  noticed  a  slight  bluish  ring,  which,  iu  a  few  hours 
acquired  in  every  instance  the  character  of  a  thin  cicatrix  So 
simple  and  so  beneficial  was  this  operation  found,  that  in  St. 
Bartholomew's,  and  I  hear  also  in  other  Hospitals,  the  house- 
surgeons  have  adopted  it  as  a  common  method  of  treatment. 
Mr.  Young,  of  St.  Bartholomew's  Hospital,  has  favoured  me 
with  the  following  case. 

William  T.,  aged  sixty-one,  was  admitted  October  27,  1870,  with  a  large 
chronic  ulcer  of  the  left  leg,  nearly  surrounding  the  limb,  and  of  twenty-live  years' 
iluratiiin.  There  was  a  smaller  ulcer  of  the  right  leg  of  two  years'  duration.  On 
November  4  Mr.  Young  planted  four  pieces  of  skin  from  the  thigh  on  the  ulcer, 
simply  laying  them  on  the  granulations  and  covering  each  of  them  first  with  a 
small  piece  of  oiled  lint.  The  whole  ulcer  was  then  covered  with  lint  soaked 
iu  zinc  lotion  ;  it  was  supported  by  a  roller.  On  November  !^0,  seven  additional 
pieces  were  planted.  On  November  .30,  three  more  pieces  were  planted  ; 
December  .'5,  one  larger  piece  was  planted  in  the  centre  of  the  same  leg. 

JJecember  10.  The  present  condition  of  the  limb  is  as  follows  :  Most  of  the 
transplanted  pieces  have  become  adherent.    Those  planted  six  weeks  ago  have 
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spread  to  tlie  size  of  a  florin  piece.  Those  planted  on  November  20  are  now  about 
the  size  of  a  shilling.  Lastly  those  of  a  fortnight's  duration  are  about  the  size 
of  a  threepenny -piece.  But  besides  this,  the  whole  ulcer,  which  had  been  for  so 
many  years  and  under  all  circumstances  stationary,  has  become  contracted  to 
about  half  its  original  size.  One  piece  of  transplanted  skin  situated  near  the 
edge  of  the  ulcer  was  noticed  to  spread  until  the  two  finally  coalesced.  Tlie 
case  terminated  most  satisfactorily. 

It  was  observed,  with  reference  to  the  larger  portion  of  trans- 
planted skin,  that  a  natural  effort  was  required  for  the  main- 
tenance of  its  vitality ;  the  cuticle  separated,  some  of  the 
deeper  structures  seemed  to  slough,  and  its  adhesion  to  the 
granulating  surface  was  incomplete  and  often  unsatisfactory. 
Indeed,  it  seemed  as  if  the  smaller  the  piece  of  transplanted 
skin,  the  more  satisfactory  was  the  process ;  and  thus  the 
inference  was  drawn,  that  if  a  bit  of  skin  were  cut  off  and 
chopped  into  minute  bits  on  the  thumb-nail,  and  these  pieces 
were  strewed  broadcast  over  the  ulcer,  union  would  take  place 
as  usual  with  less  trouble  and  with  a  more  rapid  result. 

The  following  case  is  also  instructive.  Charles  G.,  aged  forty,  had  a  large 
chronic  ulcer  commencing  about  two  inches  above  the  malleoli  on  the  front 
and  internal  surface  of  the  leg,  and  extending  nearly  six  inches  upwards,  with 
an  average  width  of  three  to  four  inches,  well  defined  and  somewhat  irregular. 
The  whole  of  two  to  three  years'  duration.  He  was  admitted  October  12, 1870. 
October  22,  four  pieces  of  skin  about  the  size  of  a  grain  of  wheat,  taken  from 
the  thigh,  were  transplanted  by  myself,  the  whole  limb  being  afterwards 
covered  by  wet  lint  and  a  bandage.  October  28  the  lint  was  removed  ;  three 
of  the  pieces  were  adherent,  and  there  was  ar  increase  of  vascularity  in  the 
granulations  surrounding  the  transplantion.  The  case  ended  well ;  the  wound 
being  completely  closed. 

Mr.  Cumberbatch  performed  the  following  experiment.  On  Saturday,  De- 
cember 17,  1870,  an  arm  was  amputated  at  St.  Bartholomew's  Hospital  at 
2  P.M.;  at  6  p.m.  Mr.  ( 'umberbatch  entered  the  theatre,  four  hours  after  the 
operation,  and  took  from  the  limb,  which  was  then  quite  cold,  a  portion  of 
integument.  He  cut  it  up  into  small  pieces,  which  he  transplanted  in  the  usual 
way.  After  bandaging  the  part  he  opened  the  wound  on  the  fourth  day,  and 
found  that  union  had  taken  place,  and  that  cicatrisation  was  going  on  favourably 
from  the  various  points ;  the  case  terminated  favourably. 

Id  the  Gazette  medicale  de  Paris,  1870,  there  is  a  proposal 
from  M.  Marc  See  to  substitute  for  the  above  method  simple 
epidermic  transplantation.  Sufficient  time  has  not  yet  elapsed 
to  allow  a  definite  opinion  to  be  formed  from  the  experiments 
now  being  conducted  in  reference  to  this  point.* 

HOLMES  COOTE. 


*  The  proposal  to  substitute  the  lining  membrane  of  a  fresh  egg  in  place  of 
the  living  tissue  has  not  merited  further  remark,  except  that  it  differs  in  no 
respect  frpjr  covering  an  open  wound  with  goldbeaters'  skin.  


AMPUTATION. 


AMPUTATION  is  often  regarded  as  an  opprobrium  of  tlie 
healing  art.  But  while  the  human  frame  remains  liable  to 
derangement  from  accident  or  disease,  the  removal  of  hoj)elessly 
disordered  parts,  in  the  way  most  conducive  to  the  safety  and 
future  comfort  of  the  sufferer,  must  ever  claim  the  best  atten- 
tion of  the  surgeon.  Indeed,  the  progress  of  medical  science, 
while  furnishinof  the  means  of  curing  some  affections  once 
regarded  as  hopeless,  and  thus  in  one  sense  restricting  the 
field  for  the  application  of  amputation,  has  in  another  point  of 
view  extended  that  field,  by  improving  the  mode  of  operative 
procedure,  and  divesting  it  of  much  of  its  terror  and  danger ; 
so  tliat  whereas  in  former  times  the  removal  of  a  limb  was  only 
resorted  to  in  cases  of  the  most  serious  nature,  it  is  now  often 
practised  when  the  ofieiiding  member  is  merely  a  source  of  in- 
convenience. 

It  is  instructive  to  trace  the  history  of  the  improtement  of 
this  department  of  surgery. 

Hippocrates  (B.C.  430)  recommended  only  a  very  rude  kind 
of  amputation,  consisting  of  cutting  through  mortified  limbs 
at  some  joint,  '  care  being  taken  not  to  wound  any  living 
l^arts. '  * 

On  the  other  hand,  Celsus,  who  seems  to  have  lived  at  the 
commencement  of  the  Christian  era,  advised  that  the  removal 
of  o-ansfrenous  limbs  should  be  effected  between  the  dead  and 
living  parts,  and  so  as  rather  to  take  away  some  of  the  healthy 
textures  than  leave  any  that  were  diseased  ;  and  as  he  interdicted 
amputating  through  an  articulation,  his  operations  must  often 
have  been  performed  entirely  through  sound  tissues.  He  directed 
that  the  soft  parts  should  be  divided  with  a  knife  down  to 
the  bone,  and  then  dissected  up  from  it  for  some  distance,  so  as 


*  IlipixicniteH  tip  ArticuUs,  p.  G39  of  the  Sydenham  Society's  translation. 
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to  allow  the  saw  to  be  applied  at  a  higher  level.  The  rough 
surface  of  the  sawn  bone  was  then  to  be  smoothed  off,  and  the 
soft  parts,  which,  as  he  tells  us,  will  be  lax  if  this  plan  be  pur- 
sued, were  to  be  brought  down  so  as  to  cover  the  end  of  the 
bone  as  much  as  possible.  This  method  seems  calculated  to 
alFord  good  results  ;  particularly  as  it  appears  probable  from 
his  writings  that  Celsus  employed  the  ligature  for  arresting 
hsemorrhage  after  amputation,*  and  dressed  the  stump  in  a 
manner  favourable  to  the  occurrence  of  primary  union. 

*  On  this  interesting  point  in  surgical  history  I  am  disposed  to  agree  with 
the  author  of  the  article  '  Amputation  '  in  Rees's  Cyclopcedia,  in  opposition  to 
the  prevalent  opinion  that  Celsus  employed  the  ligature  only  in  ordinary 
wounds,  and  used  the  actual  cautery  in  amputations.  The  directions  of  Celsus 
regarding  amputation  are  contained  in  his  chapter  on  the  treatment  of  gangrene, 
in  which  the  only  mention  of  hsemorrhage  is  the  statement  that  patients  often 
die  of  it  during  the  performance  of  the  operation  {in  ipso  opere),  referring  doubt- 
less to  profuse  bleeding  resulting  from  ignorance  of  the  circulation  of  the  blood, 
and  of  any  means  of  controlling  it  in  the  limb.  Certainly  this  expression  is  no 
proof  that  the  cautery  was  used  rather  than  the  ligature  ;  for  the  former  is  the 
more  speedy  method  of  the  two.  Neither  is  the  absence  of  allusion  to  the 
ligature  in  this  passage  any  evidence  against  its  employment  after  amputation; 
for  the  argument  would  apply  equally  to  the  cauter}'-,  and  no  one  doubts  that 
one  of  these  two  means  was  used.  Celsus,  who  is  remarkable  for  his  ex- 
tremely concise  style,  leaves  us  to  refer  to  his  previous  chapter  on  wounds,  in 
which  the  subject  of  haemorrhage  is  very  ably  discussed.  In  slight  cases 
pressure  with  dry  lint,  and  a  sponge  wrung  out  of  cold  water,  is  recom- 
mended, or  if  this  does  not  answer,  lint  steeped  in  vinegar  is  to  be  used ; 
but  any  portion  of  dressing  retained  in  the  wound  is  said  to  do  mischief  by 
causing  inflammation  ;  and  on  the  same  principle  v^austics  and  other  powerful 
styptics,  though  very  efficient  in  arresting  the  bleeding,  are  prohibited  because 
they  produce  a  crust,  which  acts  like  a  foreign  body.  In  more  severe  cases  the 
vessels  are  to  be  tied;  and  iinally,  'when  the  circumstances  do  not  even 
admit  of  this,'  the  red-hot  iron  may  be  used  as  a  last  resort. 

The  only  thing  that  seems  to  me  to  give  any  colour  for  doubt  upon  tliis 
subject,  is  the  manner  in  which  the  ligature  is  desciibed,  '  venae  quae  san- 
guinem  fundunt  apprehendendae,  circaque  id  quod  ictum  est  duobus  locis 
deligandae  intercidendaeque  sunt ; '  language  which  seems  rather  to  apply  to 
a  partially  divided  artery  than  to  one  completely  severed  ;  but  as  the  context 
shows  that  the  ligature,  as  used  by  Celsus,  was  applicable  in  the  majority 
of  cases,  and  to  more  vessels  than  one  in  the  same  wound,  it  can  hardly  be 
conceived  possible  that  the  practice  was  restricted  to  the  very  rare  case  of 
partial  division. 

Again,  there  can  be  little  doubt  that  in  drawing  down  the  soft  parts  over 
the  bone  after  amputation,  Celsus  aimed  at  primary  union,  the  great  ad- 
vantages of  which  are  strongly  insisted  on  in  the  same  admirable  chapter 
on  wounds ;  but  it  is  certain  that  he  knew  that  the  use  of  the  cautery  would 
have  destroyed  any  chance  of  union  by  first  intention. 

One  argument  that  has  been  urged  on  the  other  side  is,  that  if  he  had 
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Archigenes,  who  practised  in  Rome  shortly  after  the  time  of 
CelsTis,  paid  special  attention  to  the  control  of  haemorrhage 
during  the  performance  of  the  operation ;  and  appears  to  have 
been  the  first  to  employ  for  this  purpose  a  tight  band  or  fillet 
encircling  the  limb  above  the  site  of  amputation.  But  while  in 
this  he  did  good  service,  he  applied  the  red-hot  iron  to  the 
surface  of  the  stump,  and  also  neglected  the  dissection  of  the 
soft  parts  from  the  bone,  advised  by  Celsus,  though  compen- 
sating to  a  certain  extent  for  this  omission  by  retracting  the 
integuments  before  dividing  them.* 

Galen,  who  was  in  truth  more  of  a  physician  than  a  surgeon, 
declined  still  more  from  the  Celsian  precepts,  and,  reverting  to 
the  practice  of  Hippocrates,  advised  amputating  through  the 
dead  tissues,  and  applying  the  cautery  to  the  residue  of  the 
mortified  part ;  t  and  for  several  centuries  after  his  time  either 
this  method  or  others  equally  rude  and  often  much  more  bar- 
barous continued  to  be  employed. 

Duriugthe  middle  ages,  the  ligature,  though  used  for  ordinary 
wounds,  was  never  thought  of  in  amputation ;  and  whatever 
ma^  have  been  the  practice  of  Celsus  in  this  respect,  there  is 
no  doubt  that  the  great  French  surgeon  Ambroise  Pare,  when 
he  so  applied  it,  in  the  middle  of  the  sixteenth  century,  had  all 
the  merit  of  originality.  But  though  he  urged  its  superiority 
over  the  cautery  with  able  argument,  supported  by  his  extensive 
experience  in  both  military  and  civil  practice,  yet  his  teaching 
failed  for  a  long  time  to  influence  surgeons  generally,  either  in 
his  own  country  or  in  other  parts  of  Europe. 

The  principal  reason  for  this  appears  to  have  been  that  the 
fillet,  which  was  the  means  still  in  use  for  controlling  the  bleed- 
ing during  the  operation,  did  not  answer  its  purpose  effectually 
even  in  the  ablest  hands;  so  that  the  dread  of  haemorrhage  led 
most  surgeons  to  prefer  the  cautery  as  a  more  expeditious 
method  than  the  ligature.  We  even  find  Pabricius  of  Aquapen- 

j-niployed  the  ligature  in  amputation,  it  would  hardly  have  been  neglected 
by  his  successors  :  but  the  slowness  of  the  surgeons  of  the  sixteenth  and  seven- 
teenth centuries  to  adopt  it,  in  spite  of  the  strenuous  advocacy  of  Pard,  with 
all  the  advantages  of  a  printed  literature,  show  how  little  weight  is  to  be 
attached  to  this  objection.  The  utter  neglect,  during  the  middle  ages,  of  the 
Celsian  method  of  amputation,  and  of  his  simple  mode  of  treating  wounds,  may 
also  be  mentioned  as  analogous  cases. 

*  Sprengel's  History  of  Medicine,  French  translation,  vol.  ii.  p.  81,  and 
vol.  vii.  p.  812. 

t  O'aleni  ad  Glauconem,  lib.  ii.  cap.  xi. 
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dente  repeating,  in  1618,  Galen's  timid  doctrine  of  the  danger 
of  amputating  through  living  parts  at  all ;  *  and  in  1638  the 
celebrated  Fabricius  Hildanus,  though  describing  the  ligature, 
states  that  the  time  which  it  occupies,  and  the  consequent  loss 
of  blood,  make  it  suitable  only  for  the  robust  and  plethoric,  and 
declares  that  he  '  cannot  sufficiently  extol  the  excellence '  of 
the  cauterium  cultellare,  or  red-hot  knife,  by  which  the  orifices 
of  the  vessels  were  sealed  while  they  were  divided. f 

In  consequence  of  this  same  fear  of  bleeding,  the  great  object 
at  this  period  seems  to  have  been  to  accomplish  the  work  of' 
severance  of  the  limb  as  speedily  as  possible,  and  this  was  often 
done  without  any  attempt  whatever  to  provide  a  covering  for 
the  bone.  Scultetus,  in  1655,  depicted  the  performance  of 
amputation  of  the  hand  by  chisel  and  mallet ;  and  Purmannus, 
in  his  Chirurgia  Guriosa,  written  as  late  as  1696,  mentions  having 
seen  legs  removed  by  two  different  surgeons  by  modifications 
of  a  barbarous  instrument  of  the  middle  ages,  a  sort  of  guillo- 
tine, 'which,  by  its  great  weight  and  sharpness,  cuts  at 
once  the  skin,  flesh,  and  bones  asunder ; '  but  he  states  that  it 
splintered  the  bone,  and  therefore,  '  all  things  considered,  the 
ancient  way  of  cutting  through  the  flesh  with  a  knife,  and 
through  the  bone  with  a  saw,  is  more  practicable,  safe,  and 
certain.'  % 

As  an  example  of  the  ordinary  practice  of  the  seventeenth 
century,  may  be  mentionedthatof  Richard  Wiseman,  Sergeant- 
Surgeon  to  King  Charles  11,  A  fillet  having  been  tightly 
applied,  for  the  three-fold  purpose  of  checking  hsemorrhage, 
rendering  the  limb  less  sensitive  by  pressure  on  the  nerves,  and 
steadying  the  soft  parts,  which  were  retracted  by  an  assistant, 
he  carried  a  crooked  knife  by  a  single  circular  sweep  down  to  the 
bone,  which  was  divided  with  the  saw  at  the  same  level,  and  the 
bleeding  was  arrested  by  the  cautery,  or  some  kind  of  styptic. § 

*  Hiero7iymi  Fnhricii  ab  Aquapendente  Opera  Chinirgica,  pars  i.  cap.  xcvi. 

t  '  Porro  excellentiam  hujus  cauterii  non  satis  extollere  possum.'  Gul.  Fah- 
ricii  Hildani  Opera  omnia,  lib.  de  Gaugraena  et  Spliacelo. 

X  Purmannus'  Chirurgia  Curiosa,  English,  tran.'-l.  book  iii.  ctap.  xii. 

§  The  ligature,  though  known  to  Wiseman,  seems  not  to  have  been  adopted 
by  him.  After  describing  different  modes  of  applying  it,  in  a  way  that 
shows  pretty  clearly  that  he  had  not  practised  them,  he  writes,  'But  the 
,  late  discovery  of  the  royal  styptic  hath  rendered  them  of  less  use.  But  in  the 
beat  of  fight  it  will  be  necessary  to  have  your  actual  cautery  always  ready, 
for  that  will  secure  the  bleeding  arteries  in  a  moment,  and  fortify  the  part 
against  the  future  puti-efaction.' — Chirurgical  Treatises,  book  vi. 


596 


AMPUTATIOI^. 


Thus  the  mode  of  amputation  employed  by  the  father 
of  British  surgery  not  two  centuries  ago,  was  precisely  that 
used  fifteen  hundred  years  before  by  the  Roman  Archi genes. 
And  very  unsatisfactory  were  the  results  which  it  commonly 
afforded.  The  soft  parts  were  insufiicient,  even  in  the  first 
instance,  to  cover  the  end  of  the  bone,  which  was  accordingly 
cauterised,  with  the  object  of  accelerating  its  inevitable  ex- 
foliation, and  in  the  further  progress  of  the  case  it  tended 
to  become  more  and  more  exposed  by  the  contraction  of  the 
muscles ;  and  even  if  the  patient  survived  the  protracted 
suppuration  that  ensued,  he  suffered  more  or  less  from  the 
inconveniences  of  what  has  been  called  the  sugar-loaf  stump, 
being  in  the  shape  of  a  cone,  the  apex  of  which  was  formed 
by  the  prominent  bone,  covered  either  by  a  sore  which  refused 
to  heal,  or  by  a  thin  pellicle  of  cicatrix,  very  liable  to  abrasion. 

A  great  step  towards  a  better  order  of  things  was  made  in 
1674  by  the  French  Surgeon  Morel,  in  the  invention  of  the 
tourniquet,*  which,  though  at  first  but  a  rude  contrivance, 
being  a  stick  passed  beneath  the  fillet  and  turned  round  so  as 
to  twist  it  up  to  the  requisite  degree  of  tightness,  furnished 
the  basis  for  the  greatly  improved  instrument  devised  in  the 
early  part  of  the  following  century  by  his  distinguished  coun- 
tryman J.  L.  Petit.  This  consisted  essentially  of  two  metallic 
plates,  which  could  be  separated  from  one  another  by  means  of 
a  screw,  so  as  to  tighten  a  strap  which  was  connected  with 
them  and  also  encircled  the  limb ;  and  it  is  upon  this  principle 
that  the  ordinary  screw  tourniquet  is  still  constructed.  From 
this  time  forward,  except  in  amputations  performed  near  the 
trunk,  hsemorrhage  during  the  operation  ceased  to  be  an  object 


*  English  surgeons  might  dispute  with  the  French  the  honour  of  the  in- 
vention of  the  tourniquet.  In  a  work  written  in  1678,  published  in  1679, 
entitled  Currus  Triumphalis  e  Terehintho,  Mr.  James  Young  of  Plymouth  gives 
an  account  of  a  similar  contrivance,  apparently  produced  independently  by 
himself.  He  describes  it  as  'a  wadd  of  hard  linen  cloth,  or  the  like, inside  the 
thigh,  a  little  below  the  inguen  ;  then,  passing  a  towel  round  the  member,  kuit 
the  ends  of  it  together,  and  with  a  battoon  or  bedstaff,  or  the  like,  twist  it  till  it 
compress  the  wadd  or  boulster  so  very  straiglit  on  the  crural  vessels  that  (the 
circulation  being  stopped  in  them)  their  bleeding,  when  divided  by  the  incision, 
shall  be  scarce  large  enough  to  let  him  see  where  to  apply  his  restrictives ' 
(p.  30).  Further  on  in  the  hook  he  states  that  the  same  principle  is  applicable 
■with  advantage  in  amputations  of  the  upper  limb.  13ut  as  he  does  not 
inform  us  how  long  he  had  used  this  expedient  before  he  wrote  the  account 
of  it,  the  credit  of  priority  must  of  course  be  accorded  to  Morel. 
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of  dread,  and  surgeons  were  at  liberty  to  consider  other  ques- 
tions besides  mere  rapidity  of  execution. 

The  improver  of  tbe  tourniquet,  and  our  own  great  country- 
man Cbeselden,  seem  to  have  conceived  independently  of  each 
other  the  idea  of  performing  amputation  by  '  double  incision ;  ' 
in  which  the  skin  and  fat  were  first  cut  through  by  a  circular 
sweep  of  the  knife  and  retracted  for  about  an  inch,  when  the 
muscles  and  bone  were  divided  as  high  as  they  were  exposed.'* 

But  this,  though  a  great  improvement,  had  only  the  effect 
of  diminishing  the  cicatrix  without  covering  the  bone  ;t  and 
Louis,  another  eminent  Parisian  surgeon,  believed  that  in  the 
thigh  the  objects  sought  might  be  better  attained  by  dividing- 
all  the  soft  parts  at  once,  and  sawing  the  bone  at  a  higher 
level.  In  order  to  allow  the  muscles  to  contract  freely  when 
divided,  he  avoided  the  use  of  the  tourniquet,  and  was  the 
first  to  employ  in  its  place  digital  compression  of  the  femoral 
artery  at  the  groin.  He  pointed  out  the  important  circum- 
stance that  the  muscles  on  the  posterior  aspect  of  the  thigh 
being  divided  far  from  their  origin  at  the  pelvis,  contract  to  a 
much  greater  extent  than  those  at  the  anterior  part  of  the 
limb,  which  are  connected  with  the  bone  where  they  are  cut ; 
and  he  showed  that,  the  soft  parts  having  been  severed  to  the 
bone  by  a  circular  incision  and  drawn  up  with  a  linen  retractor, 
the  saw  might  be  readily  applied  two-and-a-half  inches  higher 
up,  after  the  knife  had  been  carried  through  the  attachments 
of  the  anterior  muscles. |  This  method  was  amputation  by 
double  incision  on  a  different  principle  ;  and  though,  in  truth, 

*  It  is  difficult  to  determine  to  wlioin  the  priority  belongs  in  this  matter. 
Petit  in  his  posthumous  work  states,  'Je  suis  le  premier  qui  ait  coupe  les 
chairs  en  deux  temps;'  and  also,  'J'ai  imagine  de  couper  les  chairs  en  deux 
temps  ; '  and  DiefFenbach,  in  his  Operative  Surgery,  gives  1718  as  the'  date  of 
the  introduction  of  the  double  incision  by  Petit.  On  the  other  hand,  Che- 
selden  as  distinctlj^  claims  the  original  idea  in  the  following  passage  in  his 
notes  to  Gataker's  translation  of  Le  Dran's  Surtjery  :  '  The  thing  that  led  mu 
to  do  this  was  what  has  too  often  happened — the  necessity  of  cutting  oft" 
the  end  of  the  stump  the  second  time.  This  operation  I  proposed  to  my 
master  when  I  was  his  apprentice ;  but  he  treated  it  with  neglect,  though 
he  lived  afterwards  to  practise  it  when  he  had  seen  me  perform  it  in  the 
same  hospital.'  This  proposal  must  have  been  made  before  1711,  when,  at 
the  age  of  twenty-two,  he  began  to  lecture  on  anatomy. 

t  This  is  well  illustrated  by  the  drawing  of  a  stump  given  by  Cheselden 
in  Le  Draii's  Surgery,  for  the  purpose  of  showing  the  good  etFects  of  the 
double  incision. 

X  Memoires  de  VAcadetnie  de  Chirurgie,  vol.  ii.  p.  286. 
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a  revival  of  the  practice  of  Celsus,  was  not  less  valuable  than 
the  plan  of  Cheselden  and  Petit,  and  seems  to  have  afforded 
results  superior  to  theirs.* 

Louis,  however,  was  content  if  the  stump  when  healed  was 
free  from  conical  projection,t  and  did  not  aim  at  forming  a 
complete  covering  for  the  bone.  This  was  effectually  done 
about  a  quarter  of  a  century  later  by  Alanson  of  Liverpool,  by 
dissecting  up  the  integuments  for  some  distance  and  then 
dividing  the  muscles  obliquely,  so  that  they  formed  a  hollow 
cone,  in  the  apex  of  which  the  bone  was  sawn  '  about  three  or 
four  fingers'  breadth  higher  than  was  usully  done.'  The 
effect  of  this  was  to  '  fully  cover  the  whole  surface  of  the 
wound  with  the  most  perfect  ease  ; '  X  but  in  the  hands  of 
other  surgeons  the  oblique  division  of  the  muscles  proved  to  be 
a  matter  of  considerable  difficulty,  and  the  object  was  accom- 
jilished  as  efficiently  and  more  simply  by  Mr.  Benjamin  Bell  of 
Edinburgh, §  and  Mr.  Hey  of  Leeds,  by  a  combination  of  the 
methods  of  Cheselden  and  Louis  ;  or,  as  Mr.  Hey  expressed  it, 
'  with  a  triple  incision,' ||  in  which  the  skin  and  fat  were  first 
divided  circularly  and  dissected  up  for  some  distance,  then  the 
muscles  were  cut  at  a  higher  level,  and  these  were  retracted  so 
as  to  permit  the  bone  to  be  exposed  and  sawn  considerably 
higher.  Mr.  Hey  added  the  advice  to  cut  the  posterior  muscles 
somewhat  longer  than  the  anterior,  to  compensate  for  their 
greater  contraction  ;  and  thus,  towards  the  end  of  last  century, 
'  the  circular  operation,'  as  it  is  termed,  may  be  said  to  have 
been  brought  to  perfection. 

Meanwhile  a  different  principle  had  been  long  before 
suggested  and  acted  on.  So  early  as  1678,  Mr.  James  Young 
of  Plymouth  described  '  a  way  of  amputating  large  members, 
so  as  to  be  able  to  cure  them  per  symphysm  in  three  weeks,  and 
without  fouling  and  scaling  the  bone.'  The  directions  given 
for  this  method,  the  '  first  hints  '  of  which  he  says  he  had 
'  from  a  very  ingenious  brother  of  ours,  Mr.  C.  Lowdham  of 
Exeter,'  are  as  follow :  '  You  are  with  the  catling,  or  some  long 


*  Meinoires  de  TAcadhnie  de  Chinirgie,  vol.  iv.  p.  00. 

+  '  L'ampiitation  la  plus  parfaite  est,  sans  contredit,  celle  dans  laquelle  les 
chairs  qui  forment  rextr6mit6  du  moignon  conservent  assez  de  longueur  pourse 
maintenir  au  niveau  du  bout  de  I'os.'    Op.  cit.  vol.  iv.  p.  41. 

X  Alanson'a  Prncficnl  Ohsoj-vations  mi  Amptdatimi,  2d  edit.  p.  16. 

§  Benjamin  Bell's  Si/dem  of  Snrgerrj,  7th  edit.  vol.  vii.  p.  260. 

II  Iley's  Practical  Observations,  3d  edit.  p.  527. 
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incision-knife,  to  raise  (suppose  it  the  leg)  a  flap  of  the  membra- 
nous flesh  covering  the  muscles  of  the  calf,  beginning  below  the 
place  where  you  intend  to  make  excision,  and  raising  it  thither- 
ward of  length  enough  to  cover  the  stump  ;  having  so  done, 
turn  it  back  under  the  hand  of  him  that  gripes ;  and  as  soon 
as  you  have  severed  the  member,  bring  this  flap  of  cutaneous 
flesh  over  the  stump,  and  fasten  it  to  the  edges  thereof  by  four 
or  five  strong  stitches.'  *  Eighteen  years  later,  Verduin,  a 
surgeon  of  Amsterdam,  ignorant  apparently  of  wha.t  Lowdham 
had  done,  provided  like  him  a  covering  for  the  end  of  the  stump 
from  the  calf ;  but  instead  of  cutting  from  below  upwards, 
and  only  raising  the  integuments,  he  thrust  a  knife  behind  the 
bones  at  the  part  where  he  intended  to  divide  them,  and 
cutting  downwards  formed  a  muscular  flap,  which  he  after- 
wards supported  by  an  apparatus  devised  for  the  purpose  of 
pressing  the  cut  surfaces  together  so  as  to  check  bleeding 
without  the  use  of  either  cautery  or  ligature. t  This  machine 
being  complicated  and  unsatisfactory,  was  rejected  in  1750  by 
M.  GarangeotjJ  who,  substituting  the  ligature  for  it,  but  re- 
taining in  other  respects  the  method  of  Verduin,  brought 
amputation  of  the  leg  to  the  form  in  which  it  is  still  often 
practised  at  the  present  day. 

The  same  principle  was  applied  to  the  thigh,  in  1739,  by 
Ravaton,  of  Landau ;  but  instead  of  one  long  flap  he  made 
two  short  ones.  Having  divided  all  the  soft  parts  circularly, 
he  thrust  a  knife  down  to  the  bone  on  the  anterior  aspect  of 
the  limb,  a  hand's-breadth  higher  up,  and  cut  down  to  the 
circular  wound  ;  and,  having  made  a  similar  longitudinal  in- 
cision behind,  dissected  up  the  square  lateral  flaps  thus  formed, 
and  sawed  the  bone  where  it  was  exposed  at  their  angle  of 
union,  and  brought  them  together  after  tying  the  vessels.  § 

Yermale,  surgeon  to  the  Elector  Palatine,  soon  afterwards 
formed  the  flaps  more  easily,  and  of  a  shape  better  adapted 
for  union,  by  introducing  a  knife  at  the  front  of  the  limb  and 
pushing  it  round  the  bone  at  one  side,  so  as  to  make  it  emerge 

*  James  Young's  Currus  Triumphalis  e  Terehintho,  p.  108.  A  copy  of  this 
interesting  book  exists  in  the  library  of  the  Royal  Medical  and  Chirurgical 
Society  of  London. 

t  Memoires  de  VAcademie  de  Chirurgie,  vol.  ii.  p.  244. 

t  Ibid.  p.  261. 

§  Ravaton's  Traite  d'Armes  a  feu,  p.  405 ;  also  Memoires  de  VAcademie, 
vol.  ii.  p.  251. 
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at  the  opposite  point  behind,  and  then  cutting  a  flap  of  rounded 
form  by  carrying  the  knife  in  a  curved  manner  downwards 
and  outwards,  the  same  process  being  repeated  on  the  other 
side.* 

The  flap  operation,  performed  either  by  cutting  from  with- 
out inwards  or  by  transfixion,  was  occasionally  employed  by 
various  surgeons  in  the  latter  half  of  last  century ;  but  found 
its  most  strenuous  advocate  in  the  late  Mr.  Liston,  and  at  one 
time  seemed  likely  to  supersede  the  circular  method  altogether. 
Its  great  merit  in  those  days  of  painful  surgery  was  its  facility 
and  speed  ;  for  the  flaps  were  cut  with  great  rapidity,  and 
when  they  were  drawn  up  by  the  assistant,  the  bone  was  exposed 
with  the  utmost  readiness  at  the  part  where  it  was  desirable 
to  divide  it ;  whereas,  in  the  circular  operation,  to  dissect  up  the 
ring  of  integuments  was  a  somewhat  troublesome  and  tedious 
process,  especially  in  a  limb  increasing  in  thickness  upwards 
like  the  thigh,  and  the  use  of  a  retractor  was  often  necessary,  in 
order  that  the  saw  might  be  applied  at  a  sufficiently  high  level. 

As*  regards  the  immediate  results  of  the  two  methods,  the 
principal  difPerence  between  them  was,  that  the  flaps,  when 
formed  by  transfixion,  contained  a  large  amount  of  muscle, 
while  the  circular  mode  furnished  a  covering  chiefly  from  the 
integument.  In  this  respect  the  flap  operation  was  at  first 
supposed  to  have  a  great  advantage,  as  providing  a  muscular 
cushion  for  the  end  of  the  stump.  But  this  opinion  was  shaken 
by  further  experience.  The  muscular  part  of  the  covering,  no 
longer  discharging  its  normal  physiological  function,  degenerates 
and  dwindles,  while  the  integument  tends  to  become  thicker 
and  firmer,  so  that  the  ultimate  results  of  the  flap  and  circular 
operations  present  no  material  difference.  On  the  other  hand, 
at  the  time  of  the  performance  of  the  operation,  the  method  by 
transfixion  has  the  great  disadvantage  that  the  muscular  element 
in  the  flap  is  almost  always  redundant,  and  has  to  be  tucked  back 
to  permit  the  edges  of  the  skin  tobe  stitched  together,  the  natural 
result  being  tension  and  confinement  of  discharges  and  conse- 
quent inflammatory  disturbance.  In  the  very  case  in  which 
the  flap  operation  was  first  employed,  viz.  in  the  upper  part  of 
the  leg,  the  muscular  mass  proved  very  inconvenient  from  its 
redundancy  when  the  calf  was  largely  developed ;  and  even 
under  more  favourable  circumstances  the  heavy  and  contractile 


•  Le  Dran's  Surgery,  Gataker's  translation,  p.  431. 
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flap  was  apt  to  shift  from  its  position  or  to  drag  down  the  skin 
of  the  front  of  the  leg,  so  as  to  stretch  it  on  the  cut  end  of  the 
tibia,  and  induce  ulceration.  Hence  Mr.  Liston  himself,  so 
early  as  1839,  preferred  in  muscular  subjects  a  short  posterior 
flap  and  an  anterior  one  of  the  same  length,  composed  of 
integument  only  ;  *  and  in  the  latter  period  of  his  practice  he 
changed  this  for  the  following  modification  of  the  circular 
operation,  which  was  also  suggested  independently  by  Mr.  Syme, 
and  was  used  by  him  for  many  years  in  aU  cases  of  amputation 
in  this  situation.  The  skin  and  fat  are  divided  by  two 
crescentic  incisions  with  the  convexity  downwards,  so  as  to  form 
short  antero-posterior  flaps  of  the  integument,  which  is  then 
dissected  up  considerably  higher  than  their  angle  of  union, 
after  which  the  operation  is  completed  as  in  the  ordinary 
circular  method. f  This  plan  gives  essentially  the  same  result 
as  the  circular  mode,  while  the  raising  of  the  integument  is 
facilitated,  and  its  edges  can  be  accurately  adapted  to  each 
other  without  any  of  the  puckering  that  occurred  at  the  angles 
of  the  wound  after  the  old  operation ;  and  experience  shows 
that  when  the  soft  parts  have  been  divided  in  this  way  they  are 
quite  as  favourably  disposed  for  primary  union  as  when  cut  more 
smoothly  in  the  form  of  flaps. 

In  the  lower  part  of  the  thigh,  also,  the  presence  of  the  con- 
.  tractile  element  in  the  flaps  was  found  to  be  injurious  by 
increasing  the  disposition  to  protrusion  of  the  bone,  from  the 
action  of  the  powerful  ham-string  muscles,  cut  so  far  from  their 
origin  at  the  pelvis.  Mr.  Syme  accordingly  adapted  his  modi- 
fication of  the  circular  method  to  that  situation ;  J  and  I 
can  testify  to  the  suflB.ciency  of  the  covering  which  it  afforded. 

The  longer  time  required  for  this  operation  than  that  by  flap 
was  rendered  a  matter  of  no  moment  by  the  discovery  of  anaes- 
thesia in  surgery,  in  the  year  1846. §  Independently  of  the 
relief  from  bodily  and  mental  siaffering  procured  by  this  great 
event,  it  must  be  regarded  as  an  era  in  the  history  of  ampu- 
tation, of  at  least  equal  importance  with  the  invention  of  the 
tourniquet;  because,  pain  being  abolished  during  the  operation, 
as  well  as  dangerous  hsemorrhage,  surgeons  are  now,  in  the 


*  Liston 's  Elements  of  Surgery,  2nd  edit.  p.  786. 
t  Syme's  Principles  of  Surgery,  5th  edit.  p.  168. 
X  Ibid.  p.  170. 

§  See  the  Essay  on  Anesthetics  in  this  work. 
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great  majority  of  cases,  deprived  of  all  excuse  for  sacrificing  any 
thing,  either  in  plan  or  execution,  to  mere  rapidity  of  perform- 
ance, and  are  enabled  to  regard  simply  what  will  most  promote 
the  two  great  ultimate  objects  in  amputation — safety  to  life, 
and  usefulness  of  the  stump. 

With  regard  to  the  latter  object,  it  was  till  lately  an  under- 
stood thing  that  the  end  of  the  stump  was  not  adapted  for 
bearing  any  part  of  the  weight  of  the  body.  Being  tender 
from  the  presence  of  the  cicatrix,  it  was  not  allowed  by  the 
instrument  makers  to  touch  the  artificial  limb  at  all ;  the 
apparatus  being  applied  partly  to  the  sides  of  the  stump,  but 
chiefly  to  some  bony  prominence  resting  on  the  upper  edge  of 
the  socket — the  tuberosity  of  the  ischium  when  the  thigh  is 
concerned,  and  in  the  leg  the  internal  tuberosity  of  the  tibia, 
the  head  of  the  fibula,  and  especially  the  lower  border  of  the 
patella. 

To  this  general  rule,  however,  a  striking  exception  was  pre- 
sented by  the  amputation  at  the  ankle  devised  by  Mr.  Syme,  in 
which  the  bones  are  divided  just  above  the  malleoli,  where  they 
present  a  broad  surface  for  diffusing  the  pressure  over  the  integu- 
ment of  the  heel  turned  up  to  cover  them,  specially  fitted  by 
the  character  of  its  epidermic  investment  and  subcutaneous 
fibro-adipose  cushion  for  bearing  the  weight  of  the  body,  while 
the  cicatrix  lies  well  forward  out  of  reach  of  pressure.  The 
result  is  that  the  patient  can  stand  on  the  end  of  the  stump  as 
on  the  natural  sole ;  and  when  the  deficient  spring  of  the  arch 
of  the  foot  is  compensated  by  some  elastic  material  contained 
in  a  very  simple  boot,  the  limb  proves  nearly  as  useful  as  in  its 
normal  condition. 

Subsequent  experience  has  shown  that  similar  advantages 
may  be  attained  to  a  greater  or  less  degree  in  stumps  formed 
by  amputation  higher  up  the  limb.  It  is  easy  by  proper 
management  to  ensure  the  cicatrix  falling  out  of  reach  of  com- 
pression by  the  end  of  the  bone ;  and  the  integument,  though 
tender  in  the  first  instance,  gradually  acquires  a  brawny  and 
callous  character  when  subjected  to  regulated  pressure,  like  the 
skin  over  the  dorsal  aspect  of  the  cuboid  bone  in  talipes  varus, 
and  thus  becomes  able  to  bear  the  whole  or  part  of  the  weight 
of  the  body  according  to  the  breadth  of  the  cut  surface  of  the 
bone,  and  the  consequent  diffusion  of  the  pressure.  Indeed, 
stumps  possessing  these  qualities  were  occasionally  obtained  as 
long  ago  as  the  time  of  Alanson,  who,  speaking  of  the  condition 
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of  a  patient  on  whom  he  had  performed  amputation  above  the 
ankle  by  posterior  flap,  says  :  '  He  has  been  several  voyages  to 
sea,  and  done  his  business  with  great  activity.  He  bears  the 
pressure  of  the  machine  totally  upon  the  end  of  the  stump,  and 
has  not  been  troubled  with  the  least  excoriation  or  soreness.'  * 
But  it  is  easy  to  understand  why  such  results  were  altogether 
exceptional  so  long  as  the  covering  for  the  ends  of  the  bones 
was  provided  by  a  posterior  flap,  which,  from  the  force  of  gravity 
and  the  preponderating  power  of  the  posterior  muscles  over 
those  at  the  anterior  aspect  of  the  limb,  must  always  tend  to 
drop  from  its  original  position,  and  leave  some  part  of  the  bone 
to  be  covered  only  by  cicatrix.  And  independently  of  this,  in 
the  case  of  the  leg,  the  tibia  being  covered  in  front  merely  by  the 
skin,  a  scar  placed  anteriorly  is  much  more  likely  to  suffer 
from  pressure  against  the  bone  than  one  situated  posteriorly. 
The  amputation  at  the  ankle  is,  indeed,  by  posterior  flap ;  but 
the  full  rounded  cushion  formed  by  the  cup-shaped  integument 
of  the  heel  renders  this  an  entirely  exceptional  case.  It  is 
plain,  therefore,  that  with  reference  to  fitness  of  the  stump  for 
bearing  the  weight  of  the  body,  preference  should  be  given  to 
an  anterior  flap,  which  moreover  has  the  great  advantage  of 
allowing  a  dependent  opening  for  the  escape  of  discharge. 

*  The  recognition  of  the  advantages  of  the  anterior  flap  is  due 
to  the  labours  of  two  English  surgeons,  the  late  Mr.  Teale  of 
Leeds  and  Mr.  Garden  of  Worcester,  working  independently  of 
each  other,  and  proceeding  by  different  methods.  Mr.  Teale, 
who  had  the  priority  in  publication,  formed  a  long  anterior  and 
short  posterior  flap  in  the  following  manner.  Having  ascer- 
tained by  measurement  the  semi-circumference  of  the  limb 
where  the  bone  was  to  be  divided,  he  first  traced  with  pen  and 
ink  upon  the  skin  four  lines  of  that  length  ;  two  longitudinal, 
extending  downwards  along  the  sides  of  the  limb,  and  two 
transverse,  of  which  one  joined  in  front  the  lower  ends  of  the 
longitudinal  lines,  while  the  other  ran  across  behind  from 
one  longitudinal  line  to  the  other  at  the  distance  of  a  quarter 
of  their  length  from  their  upper  extremities.  Two  rectangular 
flaps  of  very  unequal  lengths  being  thus  mapped  out,  he  raised 
them,  including  the  muscles  as  well  as  the  integuments,  by 
cutting  from  without  inwards,  and  sawed  the  bone  at  their 
angle  of  union  ;  then,  after  tying  the  vessels,  he  bent  the  long 


*  Alanson  On  Amputation,  p.  133. 
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anterior  flap  upon  itself,  that  it  might  '  form  a  kind  of  pouch 
for  the  end  of  the  bone,'  turning  up  its  lower  edge  to  meet  that 
of  the  short  posterior  flap,  to  which  it  was  carefully  adjusted 
and  united  by  a  few  points  of  suture,  some  stitches  being  also 
introduced  where  the  edges  of  the  skin  met  at  the  sides  of  the 
stump.* 

Experience  with  this  method  has  shown  that  in  properly 
selected  cases  it  gives  admirable  results ;  the  patient  being 
often  able  to  rest  his  entire  weight  upon  the  end  of  the  stump  ; 
and  even  where  this  is  not  fully  the  case,  the  distribution  of  the 
pressure  between  the  end  of  the  stump  and  the  bony  promi- 
nences which  formerly  alone  sustained  it  greatly  increases  the 
comfort  and  steadiness  of  locomotion. 

Nev^ertheless  it  must  be  admitted  that  Mr.  Teale's  operation 
has  serious  drawbacks.  Precise  accuracy  of  execution  being 
essential  to  its  success,  it  demands  a  degree  of  time  and  pains 
which,  under  ordinary  circumstances,  would  certainly  not  be 
gTU(Jged,  if  reallj^  necessary,  but  which  most  surgeons  would  be 
glad  to  be  saved,  and  which  sometimes,  as  in  the  pressure  of 
military  practice,  could  not  well  be  given.  Again  the  cut  sur- 
face is  more  extensive  than  with  ordinary  modes  of  amputation, 
involving  a  larger  number  of  vessels  to  secure,  and  also,  under 
some  conditions  of  healing,  a  more  profuse  suppuration.  But 
the  greatest  objection  to  this  method  with  a  view  to  its  general 
application  is  the  high  division  of  the  bone  which  would  fre- 
quently be  required  in  order  to  form  the  long  anterior  flap. 
This  defect  is  of  course  most  marked  when  the  limb  is  of  con- 
siderable thickness  at  the  seat  of  amputation,  and  shows  itself  in 
its  most  exaggerated  form  in  the  thigh  of  a  muscular  subject. 
Thus  in  a  particular  instance,  where  the  development  was  by 
no  means  extraordinary,  the  dimensions  were  such,  that,  sup- 
posing the  anterior  transverse  incision  made  at  the  level  of  the 
Tipper  border  of  the  patella,  it  would  have  been  necessary,  in 
order  to  preserve  Mr.  Teale's  proportions,  to  saw  the  bone  eleven 
inches  further  up,  or  full  five  inches  higher  than  if  the  modified 
circular  operation  had  been  performed.  This  would  most  seri- 
ously have  increased  the  danger,  which  is  always  greater  the 
nearer  the  seat  of  amputation  is  to  the  trunk,t  while,  in  case  of 
recovery,  the  short  stump  would  have  been  very  inferior  in  use- 

*  Teale  On  Amputation,  pp.  .34  et  seq. 

t  This  principle  has  been  pithily  expressed  by  Dieffenbach  in  the  words  '  zoll- 
weise  steigt  die  Gefahr.'    {Operative  Chirunjie,  vol.  ii.  p.  822.) 
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fulness  on  account  of  the  slightness  of  tlie  leverage  it  could 
have  exerted  in  controlling  the  movements  of  an  artificial 
limb. 

The  same  disadvantage  would  often  be  experienced  in  apply- 
ing the  method  to  the  leg.  Near  the  ankle,  indeed,  where  the 
limb  is  small  and  the  anterior  flap  short  in  proi^oi-tion,  the 
operation  is  comparatively  free  from  this  objection.  But  if  the 
circumstances  of  the  case  should  render  it  necessary  to  ampu- 
tate higher  in  the  limb,  the  rapid  increase  of  the  thickness  of 
the  calf  would  necessitate  a  high  division  of  the  bone  greatly 
out  of  proportion  to  the  extent  of  the  injury  or  disease  of  the 
soft  parts.  In  a  leg  of  about  average  development  the  ampu- 
tation at  Mr.  Teale's  seat  of  election,  dividing  the  bones  just 
below  the  calf,  would  require  the  integuments  to  be  sound  to 
the  level  of  the  tip  of  the  internal  malleolus.  But  if  the  skin 
happened  to  be  unsound  to  a  quarter  of  an  inch  above  that 
level,  the  bones  would  have  to  be  divided  an  inch  higher ;  and 
a  difference  of  three  quarters  of  an  inch  in  the  skin  would  in- 
volve a  loss  of  two  inches  of  the  bones;  and  again  an  affection 
of  the  integuments  implicating  less  than  two  inches  above  the 
tip  of  the  malleolus  would  require  a  division  of  the  bones  full 
fo«r  inches  above  Teale's  seat  of  election.  And  in  the  last- 
named  situation,  where  the  calf  is  thickest,  the  very  long  flap, 
consisting  in  the  greater  part  of  its  breadth  of  skin  alone,  would 
be  very  liable  to  suffer  from  sloughing. 

From  considerations  like  these  some  of  the  staunchest  advo- 
cates of  Mr.  Teale's  method  are  now  disposed  to  restrict  it  to 
the  lower  part  of  the  leg  and  just  above  the  knee,  where,  by 
turning  to  account  the  integument  over  the  patella,  which  is 
not  used  in  ordinary  operations,  the  anterior  flap  may  be  made 
of  the  requisite  length  without  specially  high  division  of  the 
bone. 

Mr.  Garden  proceeded  upon  a  much  more  simple  plan  ;  form- 
ing a  rounded  anterior  flap  of  integument  only,  without  any 
posterior  flap,  and  retracting  the  soft  parts  somewhat  from  the 
bone  before  dividing  it  with  the  saw  ;  '  thus  forming  a  flat-faced 
stump  with  a  bonnet  of  integument  to  fall  over  it.'  *  This 
practice  he  began  as  early  as  1846,  nine  years  before  Mr.  Teale 
first  employed  his  rectangular  operation  ;  and  though  refraining 


*  See  On  Amputation  hy  Single  Flap.  By  Richard  Garden,  F.R.C.S.,  &c. 
p.  6.    This  is  a  reprint  of  an  article  in  the  BrUiah  Medical  Journal,  April  1864. 
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from  publication,  he  obtained  from  that  time  forward  most 
admirable  results,  both  in  safety  to  life  and  the  amount  of 
pressure  that  could  be  borue  by  the  end  of  the  stump. 

It  was  principally  at  the  knee,  where  amputation  had  not 
previously  been  much  practised,  that  Mr.  Garden  applied  his 
principle.  The  operation  at  this  situation  is  thus  described 
by  him.  '  The  operator,  standing  on  the  right  side  of  the  limb, 
seizes  it  between  his  left  forefinger  and  thumb  at  the  spots 
selected  for  the  base  of  the  flap,  and  enters  the  point  of  the  knife 
close  to  his  finger,  bringing  it  round  through  skin  and  fat  below 
the  patella  to  the  spot  pressed  by  his  thumb ;  then  turning  the 
edge  downwards  at  a  right  angle  with  the  line  of  the  limb,  he 
passes  it  through  to  the  spot  where  it  first  entered,  cutting  out- 
wards through  everything  behind  the  bone.  The  flap  is  then 
reflected,  and  the  remainder  of  the  soft  parts  divided  straight 
down  to  the  bone ;  the  muscles  are  then  slightly  cleared  upwards 
and  the  saw  is  applied,'  through  the  bases  of  the  condyles.  '  Or 
the  flap  may  be  reflected  first,  and  the  knee  examined,  particu- 
larly If  the  operator  be  undetermined  between  resection  and 
amputation.  In  amputating  through  the  condyles,  the  patella 
is  drawn  down  by  flexing  the  knee  to  a  right  angle  before 
dividing  the  soft  parts  in  front  of  the  bone ;  or  if  that  be  in- 
convenient, the  patella  may  be  reflected  downwards.'* 

This  operation,  when  contrasted  with  amputation  in  the  lower 
third  of  the  thigh,  presents  a  remarkable  combination  of  advan- 
tages. It  is  less  serious  in  its  immediate  efi'ects  upon  the 
system,  because  a  considerably  smaller  portion  of  the  body  is 
removed,  and  also  because,  the  limb  being  divided  where  it  con- 
sists of  little  else  than  skin,  bone,  and  tendons,  fewer  blood- 
vessels are  cut  than  when  the  knife  is  carried  through  the  highly 
vascular  muscles  of  the  thigh ;  the  popliteal  and  one  or  two 
articular  branches  being,  as  a  general  rule,  all  that  require 
attention,  so  that  loss  of  blood,  whether  from  immediate  or 
secondary  hfemorrhage,  is  much  diminished.  In  the  further 
progress  of  the  case  the  chance  of  exfoliation,  with  its  attendent 
delay  and  danger,  is  greatly  lessened  by  the  division  of  the  bone 
through  the  vascular  cancellated  tissue  instead  of  through  the 
shaft ;  while  the  tendency  to  protrusion  of  the  bone,  which  causes 
so  much  inconvenience  in  amputation  in  the  thigh,  is  rendered 
comparatively  slight  by  the  ample  extent  of  the  covering  pro- 


•  Op.  cit.  p.  6. 
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vided,  and  also  by  the  circumstance  that  the  divided  ham-strings 
slip  up  into  their  sheaths,  so  that  the  posterior  muscles  have 
comparatively  little  power  to  produce  retraction.  The  supe- 
riority of  the  operation  is  equally  conspicuous  as  regards  the 
ultimate  usefulness  of  the  stump,  which  from  its  great  length  has 
full  command  of  the  artificial  limb,  while  its  extremity  is  well 
calculated  for  sustaining  pressure,  both  on  account  of  the  breadth 
of  the  cut  surface  of  the  bone  divided  through  the  condyles  and 
from  the  character  of  the  skin  habituated  to  similar  treatment 
in  kneeling.  Considering  therefore  that  this  procedure  can  be 
substituted  for  amputation  of  the  thigh  in  the  great  majority 
of  the  cases  both  of  injury  and  disease  formerly  supposed  to 
demand  it,  '  Garden's  operation,'  must  be  regarded  as  a  great 
advance  in  surgery. 

It  is  also  of  great  value  with  reference  to  the  general  question 
of  the  best  mode  of  amputating  in  the  lower  limb.  It  confirms 
completely  the  conclusion  which  was,  indeed,  obvious  enough 
from  theoretical  considerations,  that  there  is  no  special  virtue 
in  the  rectangular  shape  of  the  flaps  advised  by  Mr.  Teale,  but 
that  the  advantages  claimed  for  his  method  may  be  attained  by 
much  more  simple  means. 

Nevertheless  to  extend  the  method  by  anterior  flap  of  skin 
alone  to  the  thigh  and  leg,  as  advised  by  Mr.  Garden,  does  not 
seem  to  me  judicious.  A  flap  of  integument  alone,  sufficiently 
long  to  cover  the  entire  diameter  of  the  limb,  must  be  liable  to 
the  risk  of  sloughing,  and  I  cannot  but  think  it  wise,  when  the 
muscular  element  is  available  for  the  purpose,  to  follow  Mr. 
Teale's  example  by  including  it  in  the  composition  of  the  flap. 
An  operation  thus  intermediate  between  those  of  Garden  and 
Teale,  with  a  rounded  muscular  anterior  flap  somewhat  shorter 
than  Teale's,  and  compensating  for  its  diminished  length  and 
for  the  absence  of  a  posterior  flap  by  retracting  the  muscles 
before  applying  the  saw,  was  practised  in  the  thigh  by  Mr. 
Spence  of  Edinburgh  before  Mr.  Garden  published,  and  yielded 
very  good  results.*  But  this  operation  involves  as  high  a 
division  of  the  bone  as  Mr.  Teale's,  and  it  therefore  became  an 
important  question  whether  its  advantages  might  not  be  attained 
by  some  method  free  from  this  objection.  The  essential  object 
to  be  aimed  at  is  that,  while  the  covering  for  the  bone  shall  be 
ample,  the  tender  cicatrix  shaU  be  placed  sufficiently  far  back 


*  Edinburgh  Monthly  Journal,  Nov.  1859. 
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on  the  end  of  the  stump  to  be  well  out  of  the  way  of  pressure 
between  the  end  of  the  bone  and  the  bottom  of  tlie  socket  of 
the  artificial  limb.  And  if,  consistently  with  attaining  this 
object,  the  anterior  flap  could  be  shortened  and  eked  out  with  a 
short  posterior  flap,  it  is  plain  that  in  exact  proportion  to  the 
extent  to  which  this  was  done  would  be  the  length  of  bone 
gained,  with  corresponding  diminution  of  danger  and  increase 
of  usefulness  of  the  stump.  Now  it  fortunately  happens,  both 
in  the  calf  of  the  leg  and  in  the  thigh,  that  the  bone  lies  far 
forward  among  the  muscles,  so  that  even  its  posterior  surface 
is  considerably  anterior  in  position  to  the  longitudinal  axis  of 
the  limb.  Hence  a  flap  as  long  as  two-thirds  of  the  diameter 
of  the  limb  would  insure  the  scar  being  considerably  behind  the 
point  of  pressure ;  while  a  posterior  flap  half  as  long  as  the 
anterior  one  would  be  sufiicient  to  complete  the  covering.  The 
posterior  flap,  being  short,  may  be  made  of  integument  only 
without  any  risk  of  sloughing,  thus  getting  rid  of  the  bulk, 
weight,  and  contractility  of  a  posterior  muscular  flap.  On 
the'other  hand  the  anterior  flap,  being  still  somewhat  lengthy, 
should  be  raised  so  as  to  contain  a  good  deal  of  muscle,  which 
will  be  useful  not  only  by  ensuring  sufiicient  vascular  supply, 
but  also  by  increasing  the  thickness  of  the  cushion  below  the 
bone ;  while  any  tendency  to  retraction  that  it  possesses  (small 
compared  with  that  of  the  posterior  muscles)  will  be  counter- 
acted by  the  force  of  gravity,  through  which  it  will  naturally 
tend  to  occupy  its  proper  place. 

Such  was  the  plan  of  amputating  which  I  ventured  to  re- 
commend for  the  thigh  and  the  calf  in  the  first  edition  of  this 
work,  on  theoretical  grounds  which  subsequent  experience  has 
only  tended  to  confirm.  The  details  of  the  method,  as  applied 
to  these  two  situations  respectively,  will  be  found  described  in 
subsequent  pages. 

The  dressing  of  the  stump  is  a  matter  quite  as  important  to 
the  successful  issue  of  amputation  as  the  manner  in  which  the 
limb  is  removed ;  and  therefore  requires  special  notice  here. 

Various  as  are  the  methods  adopted  by  different  surgeons  for 
the  purpose,  they  may  all  be  classed  under  two  heads,  viz.  that 
which,  being  hitherto  in  general  use,  may  be  termed  the  ordi- 
nary mode  of  dressing,  and  the  antiseptic  system. 

The  essential  principles  of  the  ordinaiy  mode  of  dressing  will 
be  best  understood  from  a  consideration  of  the  circumstances  of 
the  wound  after  the  operation.    The  mechanical  irritation  re- 
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suiting  from  the  passage  of  tlie  instruments  through  the  parts 
appears  to  throw  a  thin  layer  of  tlie  tissues  at  the  cut  surface 
into  a  state  similar  to  that  produced  by  the  action  of  cantharides 
upon  the  skin,  or  tincture  of  iodine  upon  the  tunica  vaginalis, 
viz.  a  condition  of  suspended  vital  activity,  in  which,  the  normal 
relations  between  the  blood  and  the  living  solids  being  inter- 
rupted, the  minute  vessels  become  clogged  with  the  blood- 
corpuscles,  and  coagulable  plasma  is  forced  through  their 
parietes,  and  flows  out  upon  the  surface  of  the  wound.*  The 
fibrine  of  the  coagulating  plasma  forms  the  lymph  which 
encrusts  the  cut  surface,  while  its  other  and  far  larger  con- 
stituent, the  serum,  trickling  away  between  the  lips  of  the  wound, 
shows  itself  as  the  discharge  which  soaks  the  dressings  during 
the  first  twenty-four  hours.  Meanwhile,  the  original  source  of 
irritation  being  no  longer  in  operation,  the  tissues,  if  free  from 
any  disturbing  cause,  are  gradually  recovering  their  powers  by 
virtue  of  their  inherent  vital  energy ;  and  as  they  regain  their 
functions,  the  effusion  of  plasma  ceases,  and  a  process  of  active 
organisation  is  instituted,  by  which  the  lymph  is  differently 
affected  according  to  circumstances.  If  the  surfaces  of  the 
wound  are  in  juxtaposition,  the  lymph  glues  them  together, 
and,  being  surrounded  on  all  sides  by  healthy  tissue,  becomes 
developed  in  a  few  days  into  a  vascular  structure,  which  con- 
stitutes a  permanent  bond  of  union  between  them.  But  if  the 
surfaces  of  the  wound  are  separated  by  serum  pent  up  in  the 
interior,  immediate  union  is  of  course  prevented ;  and  the  serum, 
putrefying  through  atmospheric  influence,  irritates  the  tissues 
and  gives  rise  to  suppuration.  And  even  though  no  serum  be 
retained  within  the  wound,  if  some  persistent  source  of  local 
irritation  be  present,  such  as  the  dragging  of  stitches  upon  an  in- 
sufficient covering  of  soft  parts,  or  a  tightly  constricting  bandage, 
inflammation  will  be  induced  in  a  reflex  manner,  through  the 
medium  of  the  nervous  system,  and,  in  proportion  to  its  degree, 
will  interfere  with  the  process  of  organic  development ;  convert- 
ing what  promised  primary  union  into  suppuration  ;  or,  if  more 
severe,  rendering  the  lips  of  the  wound  entirely  inactive,  in- 
capable of  producing  even  pus  ;  or,  if  still  more  intense,  depriving 
them  of  their  vitality,  and  causing  sloughing  of  the  stump. 


*  See  a  paper,  by  the  author  of  this  Section,  '  On  the  Early  Stages  of  In- 
flammation,' Phil.  Trans.  1858;  also  the  Croonian  Lecture  '  On  the  Coagulation 
of  the  Blood,'  Proceedings  of  the  Royal  Society,  vol.  xii.  No.  56. 
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Thus,  while  the  effusion  of  the  lymph  which  is  the  medium  of 
primary  union  depends  on  a  species  of  traumatic  inflammation 
of  the  cut  surface,  the  healthy  organisation  of  that  lymph 
requires  absence  of  any  inflammation  whatever ;  and  the  gi-eat 
object  of  treatment  must  be  to  place  the  stump  in  such  circum- 
stances that  the  tissues  maybe  left  undisturbed,  to  recover  from 
the  shock  they  have  sustained  and  then  exert  their  powers  upon 
the  product  of  their  dei'angement. 

Supposing,  then,  that  the  operation  has  been  properly  per- 
formed, so  that  the  soft  parts  may  meet  over  the  bone  without 
any  tension,  and  that  the  orifices  of  the  bleeding  vessels  have 
been  carefully  secured,  the  following  simple  rule  will  be  found 
of  universal  application.  Let  the  dressings  be  destitute  of  any 
irritating  quality,  and  so  arranged  that  the  surfaces  of  the  wound 
may  be  kept  in  gentle  apposition  throughout,  while  free  oppoi-- 
tunity  is  afforded  for  the  escape  of  discharge. 

The  last  point  is  of  essential  moment ;  for  a  flow  of  serum, 
coj^ous  in  proportion  to  the  extent  of  the  cut  surface,  is,  as  we 
have  seen,  an  inevitable  effect  of  the  operation  ;  and  though, 
when  it  has  ready  egress,  it  is  probably  beneficial,  by  washing 
out  blood  that  may  ooze  into  the  wound  before  it  has  time  to 
coagulate  in  the  interior,*  yet,  if  retained,  it  will  prove  mis- 
chievous, not  only  by  rendering  union  mechanically  impossible 
in  the  parts  where  it  accumulates,  but  by  irritating  the  stump, 
through  the  distension  which  it  produces,  and  the  acrid  proper- 
ties which  it  acquires  from  decomj)Osition. 

In  the  later  stages  of  the  case,  it  is  equally  necessary  to 
provide  for  the  free  escape  of  discharge  ;  for  in  a  wound  of  such 
extent  and  irregularity  as  that  resulting  from  amputation,  we 
can  never  be  secure  against  the  formation  of  some  pus  in  the 
interior,  which,  if  retained,  would  give  rise  to  all  the  evils  of 
abscess.  To  guard  against  such  an  occurrence,  the  stump  must 
be  from  time  to  time  carefully  examined.  But  if  the  operation 
be  performed  through  healthy  tissues,  no  suppuration  will  take 
place  till  about  four  days  have  elapsed ;  f  so  that  any  meddling 
with  the  stump  before  that  time  is  unnecessary:  and  such 
premature  interference  does  great  mischief  by  tearing  the  yet 
imperfect  and  delicate  uniting  tissue. 

*  The  mixture  of  blood  and  serum  which  stains  the  dressings  is  very  often 
mistaken  by  patients  for  bleeding. 

t  This  is  the  period  in  adults  and  in  cool  weather;  in  young  subjects  and  ia 
waim  weather,  it  is  somewhat  short  of  four  days. 
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The  records  of  Surgery  show  that  a  rapid  cure  after  amputa- 
tion has  depended  more  upon  the  stump  having  been  dressed  in 
accordance  with  these  principles,  than  upon  the  shape  in  which 
the  covering  of  soft  parts  has  been  cut.  In  the  original  account 
of  Lowdham's  method,  before  quoted,  Mr.  Young  states  that  the 
wound  healed  per  symphysin  in  three  weeks ;  and  in  describing 
the  dressing,  he  says,  '  Clap  a  dossil  of  lint  into  the  inferior  part, 
that  one  passage  may  be  open  for  any  blood  or  matter  that  may 
lodge  between,  but  of  that  there  seldom  occurreth  any.'  The 
essential  exit  for  the  serum  was  thus  provided ;  and  it  is  to  be 
remembered  that  Lowdham's  flap  was  not  a  heavy  and  con- 
tractile mass  of  the  muscles  of  the  calf,  but  consisted  only  of 
the  skin  and  fat,  and  tlierefore  would  lie  in  its  place  without 
tension.* 

The  stumps  formed  after  Ravaton's  fashion,  with  two  lateral 
rectangular  flaps,  healed  very  quickly,  both  in  his  hands  and 
those  of  Le  Dran,  who  states  that  the  cure  was  completed  in 
three  we^ks;  and  accordingl}^  we  find  that  neither  of  these 
surgeons  employed  any  irritating  application,  and  that  both 
were  careful  to  leave  the  inferior  longitudinal  incision  freely 
open  for  the  escape  of  the  ligatures  and  the  discharges. f  Eava- 
ton  insists  especially  upon  this  as  a  grand  source  of  safety  to 
the  patient,  and  states  that  '  the  drain  which  exists  below  pre- 
vents any  mishaps,  such  as  swelling,  inflammation,  abscess,  &c. ; 
no  exfoliation  of  the  bone  occurs,  and  the  suppuration  is  infi- 
nitely less  abundant  than  in  the  old  method,  both  because  the 
wound  of  the  stump  has  but  a  small  surface  or  none  at  all,  and 
because  the  inferior  incision  allows  the  pus  to  flow  freely  away ; 
and  in  a  short  time  this  great  wound  in  seen  to  be  soundly 
healed.' 

It  seems  strange,  that  after  such  results  had  been  attained 
and  clearly  recorded  in  France,  the  surgeons  of  that  country 
should  afterwards  have  preferred  stuffing  with  charpie  the 
wound  produced  in  amputation ;  and  that  O'Halloran,  of  Lime- 
rick, who  wrote  in  1765,  and  gained  considerable  reputation  as 
a  supporter  of  the  flap  method  of  amputation,  while  priding 
himself  on  his  familiarity  with  the  works  of  the  French  surgeons 
of  his  time,  should  have  discredited  altogether  their  reports  of 


*  Currus  TriumphaJis,  p.  111. 

t  Kavaton,  Traite  des  Playes  d^Armes  a  feu,  p.  408 ;  and  Le  Dran,  Gataker's 
translation,  p.  431. 
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primal y  union,  and  considered  that  he  did  great  service  to 
Surgery  in  asserting  the  principle  that  '  healing  by  inosculation 
without  suppuration,  by  an  immediate  coalescence  or  by  the 
first  intention,  is  merely  chimerical,  and  is  opposite  to  the  rules 
of  nature.'  * 

But  his  influence  was  happily  eiFectually  counteracted,  as  far 
as  British  practice  was  concerned,  by  the  teaching  of  Alanson, 
who  was  a  warm  advocate  of  primary  union,  both  after  flap  and 
circular  operations.  Such  success  attended  his  i)ractice,  that 
out  of  thirty-five  cases  of  amputation  of  the  leg  and  thigh  at 
the  public  hospital  of  Liverpool,  he  lost  not  a  single  patient ; 
and  he  tells  us  that  '  at  the  expiration  of  a  month  from  the 
operation,  the  wound  '  was  '  either  perfectly  healed  or  less  than 
a  sixpenny-piece.'  f  These  results  cannot  be  attributed  entirely 
to  good  fortune ;  neither  can  they  be  explained  by  the  peculiar 
conical  form  of  the  wound  made  by  his  oblique  division  of 
the  muscles  (which  indeed  did  not  occur  in  the  leg  amputa- 
tions) ;  but  they  are  sufficiently  accounted  for  by  his  after-treat- 
ment. 

In  the  first  place,  he  paid  special  attention  to  securing  the 
vessels,  examining  '  the  whole  surface '  of  the  wound  '  with  the 
greatest  accuracy,'  and  drawing  out  the  vessels  with  the  tena- 
culum and  tying  them  '  as  naked  as  possible ; '  and,  says  he, 
'  no  one  will  assert  that  in  a  single  instance  I  have  removed  the 
dressings  before  the  usual  time,  on  account  of  htemorrhage.' 
Secondly,  in  amputations  of  the  thigh  he  employed  a  flannel 
roller,  fixed  round  the  pelvis  and  carried  circularly  down  the 
limb,  '  not  so  tight  as  to  press  rudely  or  forcibly,  but  to  give  an 
easy  support  to  the  parts  ; '  and  there  is  no  doubt  that  such  a 
bandage  acts  beneficially,  not  only  by  checking  retraction  of 
the  soft  parts,  but  by  keeping  the  muscles  in  a  state  of  repose, 
and  thus  preventing  the  disturbance  of  the  process  of  union 
which  would  result  from  their  irregular  contractions.  Thirdly, 
the  edges  of  the  skin,  after  his  mode  of  operating,  generally 
met  without  the  slightest  tension,  and  were  retained  in  apposi- 
tion merely  'by  long  slips  of  linen  or  lint,  about  two  fingers  in 
breadth,  spread  with  cerate  or  any  cooling  ointment,'  between 
which  the  serum  would  freely  escape  and  soak  into  the  rest  of 
tlie  dressing,  which  was  simply  '  a  soft  tow-pledget  and  com- 
press of  linen,  the  whole  retained  with  the  many-tailed  bandage,' 


*  O'llalloran  on  Gamjrc-ne,  &c.  p.  220. 


t  Alanson,  Preface,  p.  16. 
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while  the  exit  of  discharge  was  favoured  by  the  low  position  in. 
which  he  placed  the  stump,  viz.  about  a  hand's-breadth  from 
the  surface  of  the  bed.  The  dressings  were  first  changed  on 
the  third  or  fourth  day,  and  he  advises  that  this  should  be  done 
'  with  as  much  tenderness  as  possible  ; '  but  the  flannel  roller 
was  not  interfered  with  till  some  time  later,  when  the  '  adhe- 
sions '  were  '  more  complete.' 

In  short,  the  mode  of  dressing  pursued  by  this  excellent  sur- 
geon was  in  all  respects  truly  admirable ;  and  well  would  it 
have  been  for  the  credit  of  British  Surgery  had  his  successors 
been  equally  clear-sighted  and  judicious.  But  though  all 
followed  him  in  attempting  primary  union,  their  very  anxiety 
to  obtain  it,  not  being  supported  by  sound  pathological  know- 
ledge, often  led  to  entire  failure.  Thus  Mr.  Syme  has  informed 
us,*  that  w|ien  he  was  a  dresser  in  the  Edinburgh  Infirmary,  it 
was  usual  in  recent  wounds  to  bring  the  edges  of  the  skin  into 
close  contact  by  strips  of  adhesive  plaster  overlapping  at  their 
edges,  so  as  to  allow  no  escape  for  blood  or  serum  ;  and  when 
these  were  removed,  on  the  fourth  day,  a  collection  of  fetid  pus 
was  almost  invariably  found  separating  the  surfaces  of  the 
wound.  So  impressed  was  he  with  the  evils  of  this  practice, 
that  he  published  in  1825  a  paper  on  the  subject, t  in  which  he 
insisted  on  the  invariable  occurrence  of  a  flow  of  serum,  the 
retention  of  which  was  necessarily  injurious ;  so  that,  as  he 
expressed  it,  '  there  can  be  little  difiicul'-y  in  perceiving  why  the 
sealing-up  of  wounds  should  be  the  most  certain  means  of  keep- 
ing them  open ; '  and  he  pointed  out  '  that  pressure  should  be 
directed  to  the  bottom  rather  than  to  the  outlet  of  the  wound.' 
This  paper  had  a  very  important  influence,  the  principles  incul- 
cated in  it  being  afterwards  infused  into  London  practice  by  the 
late  Mr.  Listen,  besides  being  steadily  taught  and  acted  on  by 
their  author  in  the  Edinburgh  school.  Mr.  Liston  continued 
to  the  last  a  practice  which  Mr.  Syme  at  first  suggested,  viz. 
leaving  the  wound  open  for  some  hours  before  the  final  dressing, 
in  order  to  obtain  greater  security  against  secondary  hajmor- 
rhage.  But  Mr.  Syme  afterwards  found  that,  except  in  case  of 
extensive  oozing  from  minute  vessels,  the  disturbance  of  the 
wound  involved  in  this  plan  was  an  unnecessary  infliction  on 
the  patient,  and  if  sufficient  pains  were  bestowed  upon  securing 


*  Clinical  Lecture  in  the  Lancet,  March  31,  1855. 
t  E.liahurgh  Medical  and  Simjical  Journal^  vol.  xxiv. 
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the  arteries,  tlie  dressing  miglit  at  once  be  completed.  This 
consisted  of  points  of  the  interrupted  suture  at  sufficient  distance 
from  each  other  to  afford  a  free  outlet  for  discharges,  and  pads 
of  folded  lint  applied  over  the  bodies  of  the  flaps,  but  not  extend- 
ing to  the  lips  of  the  wound,  with  a  broad  piece  of  liiat  over  all, 
and  a  bandage  applied  so  as  to  press  the  deep  surfaces  of  the 
wound  gently  together  through  the  medium  of  the  pads ; 
while  the  cutaneous  margins  were  left  free  for  the  exit  of  the 
discharge,  which  was  absorbed  by  the  lint  as  it  escaped.  This 
dressing  was  left  undisturbed  for  about  four  days,  when  vmion 
was  found  already  pretty  firm ;  and  a  similar  application  being 
afterwards  repeated  at  intervals  of  two  days,  tlie  discharge  of 
pus  was  commonly  very  trifling  in  amount,  and  the  cure  speedily 
accomj)lished.  This  was  the  method  followed  during  my  house- 
surgeoncy  under  Mr.  Syme  ;  at  the  expiration  of  which  he  was 
able  to  state,  that  '  of  the  last  twenty  cases  in  which  he  had 
amputated  the  thigh  in  that  hospital  for  chronic  disease,  not 
one  had  died,  although  some  of  them  were  almost  hopeless  at 
the  time  of  the  operation,  on  account  of  the  extreme  degree  to 
which  they  were  prostrated  by  long-continued  discharge  or 
other  causes.'*  And  there  can  be  no  doubt  that  one  great 
reason  for  this  success  was,  that  the  stumps  were  treated  on 
sound  principles. 

Stitches  are  preferable  to  strips  of  adhesive  plaster  for 
keeping  the  edges  of  the  skin  in  contact,  as  they  occupy  much 
less  room,  and  so  oppose  less  obstacle  to  the  escape  of  discharge ; 
and  the  only  objection  ever  urged  against  them,  viz.  that  they 
induce  inflammation  round  the  points  where  they  are  inserted, 
was  entirely  removed  by  the  introduction  of  the  metallic  suture, 
which,  unlike  a  silk  or  linen  thread,  that  becomes  acrid  from  pu- 
trefaction among  its  fibres,  causes  no  irritation  whatever,  unless 
it  subjects  the  part  to  traction,  and  this  ought  never  to  be  the 
case  after  amputation.  When  applied  without  tension,  the 
Avire  stitches  may  remain  for  any  length  of  time,  without  pro- 
ducing more  disturbance  than  a  ring  of  gold  in  a  lady's  ear  ;t 
they  consequently  retain  their  hold  for  a  much  longer  period 


*  Clinical  Lecture,  Lancet,  April  21,  1855. 

t  I  am  happy  to  be  able  to  confirm  fully  the  original  statement  made  on  this 
subject  by  I)r.  Sims  of  New  York,  to  whom  the  profe'^sion  is  indebted  for  de- 
monstrating the  value  of  the  metallic  stitch.  For  passing  the  wire  smoothly 
through  the  tissues,  a  needle  suggested  by  myself  some  years  ago  will,  I  believe, 
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than  silk  or  linen,  so  that  strapping  may  usually  be  entirely 
dispensed  with,  which  greatly  simplifies  the  dressing. 

Though  a  padding  of  some  soft  material  suited  for  imbibing 
the  discharge,  and  arranged  according  to  the  principles  indicated 
above,  does  good  by  giving  general  support  to  the  stump,  and 
keeping  the  deep  surfaces  of  the  wound  together,  and  so  checking 
oozing  of  blood  and  promoting  union,  yet  it  has  the  disad- 
vantage of  affording  a  nidus  for  putrefaction.  Accordingly, 
it  was  proposed  twenty  years  ago  by  Professor  Humphry,  of 
Cambridge,  to  dispense  with  all  dressing  whatever,  and  leave 
the  wound  exposed  to  the  air,  so  that  crusts  of  inspissated  blood 
and  serum  might  form  over  the  intervals  between  the  stitches 
when  oozing  had  ceased,  and  healing  might  proceed  as  under  a 
scab.*  This  plan  has  been  especially  followed  in  conjunction 
with  the  me'thod  of  arresting  htemorrhage  by  the  temporary 
pressure  of  needle  or  wire  inti'oduced  by  the  late  Sir  James  Y. 
Simpson,  under  the  title  of  '  Acupressure.'  It  has  been  proved 
that  even  a  vessel  as  large  as  the  femoral  artery  may  remain 
permanently  occluded  if  a  needle  be  pinned  down  across  its 
calibre  at  a  little  distance  from  its  cut  extremity,  and  removed 
after  24  or  48  hours.  The  modus  operandi  is,  I  presume,  that  the 
irritation  of  the  compressing  needle  induces  the  formation  of  a 
coagulum,  and  its  adhesion  to  the  wall  of  the  vessel,  at  the 
point  compressed,  in  addition  to  and  continuous  with  the  clot  at 
the  divided  extremity ;  so  that  the  plujj  of  coagulum,  thus  in- 
creased in  length  and  made  more  extensively  adherent,  becomes 
efficient  for  resisting  the  impulse  of  the  blood  even  in  so  large 
a  tube.  And  I  may  remark  that,  if  acupressure  is  employed  for 
vessels  of  such  calibre,  I  believe  it  to  be  of  essential  moment  that 
the  needle  should  be  so  arranged  as  to  compress  the  artery  at 
some  little  distance  from  the  cut  end.  For  smaller  vessels,  it  is 
sufficient  that  the  bleeding  point  itself  be  acted  on,  whether 
by  twisting  with  a  needle  introduced  into  the  tissues  beside  it, 
or  by  some  other  of  the  ingenious  means  devised  for  the 


be  found  the  most  convenient.  It  is  grooved  at  each  side,  from  the  eye  to  the 
blunt  end,  these  points  being  further  from  one  another  than  in  an  ordinary 
needle.  Care  must  be  taken  to  hold  the  wire  in  the  grooves  while  twisting  its 
ends  together,  after  which  it  will  be  found  securely  incorporated  with  the 
needle.  It  will,  however,  be  seen  from  the  sequel  that  under  antiseptic 
management  we  may  return  with  advantage  from  the  rigid  wire  to  stitches  ol 
more  pliant  material. 

*  See  Med.-Chir.  Trans,  vol.  xli. 


616 


AMPUTATION. 


purpose.*  The  needles  or  wires,  -while  they  remain  in  position, 
fail  to  conduct  putrefaction  into  the  interior,  like  porous  liga- 
tures of  silk  or  flax,  and  after  their  removal  within  the  first  48 
hours,  the  wound  is  left  free  from  any  foreign  body.  It  is  pre- 
eminently for  amputation  that  these  two  methods  of  acu- 
pressure and  absence  of  all  dressing  are  applicable ;  for  the 
ends  of  stumps  can  be  left  exposed  to  the  air  more  easily  than 
most  other  parts,  while  from  their  shape  they  are  peculiarly 
suited  for  the  convenient  application  and  withdrawal  of  the 
needles.  And  in  the  hands  of  some  surgeons,  more  especially 
Professor  Pirrie  and  Dr.  Keith,  of  Aberdeen,  results  of  the  most 
brilliant  character  have  been  attained,  large  wounds,  like 
those  after  amputation  in  the  thigh,  healing  with  great  rapidity 
without  the  formation  of  a  drop  of  pus.f 

There  is,  however,  another  side  to  this  picture.  During  an 
extensive  trial  of  acupressvire  in  very  competent  hands  in  the 
Glasgow  Royal  Infirmary,  secondary  haemorrhage  occurred  on 
several  occasions  :  and  even  admitting  that  this  was  in  some 
instances  due  to  a  faulty  application  of  the  method,  and 
especially  to  want  of  attention  to  the  point  above  alluded  to 
regarding  vessels  of  large  calibre,  yet  the  general  impression 
conveyed  was  that  acupressure  failed  to  maintain  its  position 
in  the  essential  point  of  thorough  efficiency  as  a  hsemostatic 
means.  And  I  doubt  whether  it  be  possible  for  any  surgeon, 
after  withdrawing  the  needle  from  an  artery  like  the  femoral, 
to  leave  his  patient  with  the  feeling  of  entire  safety  that  he 
has  when  the  vessel  has  been  secured  by  ligature.  Again,  the 
needles  and  wires,  especially  when  numerous,  have  sometimes 
become  entangled  in  the  wound  in  a  very  inconvenient  manner ; 
and  I  have  heard  of  a  case  in  which  it  was  necessary  to  break 
open  the  entire  extent  of  the  uniting  flaps  before  they  could 
be  extracted.  But  not  to  lay  too  much  stress  upon  occurrences 
like  this,  which  may  have  been  due  to  mismanagement,  there 
remains  another  serious  drawback  to  the  method.  The 
primary  union,  which  is  so  beautiful  when  it  occurs,  cannot  be 
reckoned  on  as  invariable,  and  if  putrefactive  suppuration  does 
occur  in  the  interior,  it  is  apt  to  produce  effects  all  the  more 
mischievous  from  the  want  of  outlet  occasioned  by  the  complete 
closure  of  the  wound  externally. 


•  See  Ampressure,  by  James  Y.  Simpson,  M.D.,  F.R.S.E.,  &c. 
t  See  Pirrie  on  Acupressure. 
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Hence,  for  my  own  part,  I  confess  I  should  Lave  felt  in  con- 
siderable difficulty,  dazzled  and  attracted  by  the  splendid 
success  of  acupressure  in  many  cases,  but  repelled  by  the  fear 
of  haemorrhage  or  of  abscess,  had  it  not  been  for  the  intro- 
duction of  the  antiseptic  system,  which,  in  a  different  way, 
attains  the  same  objects  more  securely. 

The  main  principles  of  the  antiseptic  system  are  well  illustrated 
by  a  case  of  simple  fracture,  say  a  fracture  of  the  leg  from  direct 
violence.  Such  an  injury,  though  subcutaneous,  is  a  most  severe 
contused  and  lacerated  wound ;  and  the  interstices  between  the 
mangled  tissues  are  loaded  with  extravasated  blood.  With  the 
sole  exception  that  the  skin  is  not  divided  so  as  to  expose  the  in- 
jured parts  to  the  atmosijhere,  there  are  present  in  an  aggravated 
form  those  conditions  which  we  used  to  regard  as  inevitably 
involving  violent  inflammation,  followed  by  the  separation  of 
sloughs  under  suppuration,  with  corresponding  constitutional 
disturbance  and  serious  attendant  risk  of  fatal  blood-poisoning. 
Yet,  thanks  to  the  unbroken  integument,  all  proceeds  quietly 
and  surely  towards  recovery  :  the  effused  blood  is  absorbed  ;  and 
any  portions  of  tissue  killed  by  the  violence  are  similarly  dis- 
posed of;  while  repair  is  effected  by  a  process  which,  though 
more  slow,  in  consequence  of  the  larger  amoiint  of  effete 
material  to  be  worked  off,  is  identical  with  that  union  by  the 
first  intention,  which  is  commonly  supposed  to  demand  cleanly- 
cut  surfaces  with  accurate  apposition.  If,  therefore,  the  effects  of 
atmospheric  exposure  could  be  avoided,  primary  union  ought  to 
occur  under  circumstances  hitherto  believed  to  be  inconsistent 
with  it,  and  our  wounds,  whether  incised  or  contused,  should 
follow  the  same  safe  and  tranquil  course  as  subcutaneous 
injuries. 

In  order  that  we  may  attain  this  all-important  object,  the 
first  essential  is  that  we  understand  clearly  how  the  atmosphere 
exerts  its  baneful  influence.  If  an  open  contused  wound  is 
treated  in  the  ordinary  way,  say  by  water-dressing  or  fomen- 
tation, we  know  as  matter  of  observation  that  the  blood  within 
it  undergoes  putrefaction  as  if  exposed  to  the  air  at  the  same 
temperature  in  a  vessel  of  glass  or  other  inert  material.  This 
fact  explains  the  whole  train  of  bad  consequences.  The  pro- 
ducts of  putrefaction  are  irritating  and  poisonous  substances  ; 
and,  though  perfectly  harmless  when  applied  to  a  sore  covered 
with  granulations,  which  constitute  a  protecting  layer  destitute 
of  sensibility  and  readily  excited  to  suppuration  instead  of 
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absorption,  act  very  differently  upon  a  recent  wound,  whicli 
violently  resents  the  contact  of  the  poison,  yet  helplessly 
imbibes  it  into  the  circulation  :  the  inevitable  result  being  local 
inflammation  and  febrile  disturbance.  Meanwhile  such  portions 
of  tissue  as  have  been  killed  by  the  violence  of  the  injury,  instead 
of  retaining  their  original  bland  character,  and  serving  as 
pabulum  for  their  living  neighbours,  become  constantly 
more  and  more  acrid  from  progressive  putrefaction  in  their 
substance,  and  not  only  irritate  the  weakened  parts  in  their 
vicinity  and  retard  their  recovery,  but  operate  upon  them  with 
caustic  effect,  and  thus  extend  the  loss  of  vitality  greatly  beyond 
its  original  limits.  The  persistent  abnormal  stimulation  at 
length  gives  rise  to  suppuration,  which  weakens  the  patient  in 
pi'oportion  to  its  amount,  and  in  severe  cases  often  carries  him 
off  by  hectic  and  occasionally  by  pysemia. 

But  however  clear  might  be  our  conviction  of  the  evil  effects  of 
putrefaction  in  wounds,  it  was  hopeless  to  try  to  prevent  it  so 
long  a»s  the  oxygen  of  the  air  was  supposed  to  be  its  cause.  In 
small  wounds,  indeed,  attempts  had  been  made  with  varying 
degrees  of  success  to  exclude  the  air  entirely,  either  by  a  crust  of 
inspissated  blood  or  by  hermetically  sealing  with  collodion.  But 
in  wounds  of  any  considerable  size  provision  must  be  made  for 
the  escape  of  blood  and  serum,  with  which  the  atmospheric 
gases,  from  their  diffusibility,  could  not  fail  to  mingle.  But 
the  problem  assumed  a  totally  different  shape  when  it  was  shown, 
chiefly  through  the  philosophic  labours  of  Pasteur,  that  putre- 
faction is  not  occasioned  by  the  chemical  action  of  oxygen  or 
any  other  gas,  but  is  a  species  of  fermentation,  analogous  to 
that  of  sugar  under  the  influence  of  the  growing  yeast  plant, 
being   brought   about   by  the   development   of  microscopic 
organisms,  the  germs  of  which,  from  their  extreme  minuteness, 
float  in  abundance  in  the  air  as  constituents  of  its  dust.  This 
being  once  clearly  understood,  it  is  plain  that  putrefaction  in 
wounds  may  be  avoided  without  excluding  the  air,  by  dressing 
them  with  some  agent  capable  of  destroying  the  vitality  of  the 
atmospheric  organisms,  provided  that  it  does  not  act  with  too 
great  violence  upon  the  human  tissues.    We  have  long  been 
familiar  with  materials  which  poison  infesting  parasites  without 
excoriating  the  skin,  as,  for  example,  the  various  washes  and 
unguents  used  for  killing  pediculi  and  their  ova,  or  suljihur 
ointment  for  the  destruction  of  the  acarus  scabiei.    For  the 
purposes  of  antiseptic  treatment,  volatility  of  the  germ-poison 
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is  an  essential  requisite,  in  order  that  tlie  atmospliere  rotmd 
the  dressings  may  be  deprived  of  septic  energy,  so  that  no  harm 
may  arise  from  its  introduction  into  the  wound,  which  it  is  often 
quite  impossible  to  avoid.  There  are  many  agents  which  fulfil 
the  conditions  of  volatility  combined  with  hostility  to  low  forms 
of  life,  such  as  chlorine,  sulphurous  acid,  benzine,  creasote,  and 
carbolic  (or  phenic)  acid.  Any  one  of  these,  as  I  have  ascertained 
by  experiment,  may  be  used  so  as  to  keep  a  wound  from  putre- 
faction, provided  it  be  employed  with  the  essential  object  kept 
steadily  in  view,  that  is  to  say,  to  prevent  the  possibility  of  a 
single  living  putrefactive  organism  being  left  in  the  wound  at 
the  conclusion  of  the  first  dressing,  or  gaining  access  to  it 
subsequently.* 

Carbolic  acid  happened  to  be  the  first  agent  that  I  employed 
on  this  principle  ;  and  it  still  appears  to  be  the  most  convenient 
for  the  purpose.     Besides  being  remarkably  efiicient  in  the 

*  I  am  glad  to  observe  that  tlie  doubts  which  have  been  thrown  upon  the 
germ  theory  in  some  quarters,  which  I  fear  have  not  tended  to  raise  tlie 
scientific  reputation  of  our  profession,  are  being  more  and  more  dispelled  as  the 
subject  is  submitted  to  further  discussion.  (See,  for  example,  Professor  Huxley's 
Address  at  the  Meeting  of  the  British  Association  in  Liverpool  last  year:  1870.) 
Among  recent  contributions  of  fact  to  the  elucidation  of  this  question  may  be 
mentioned  Professor  Tyndall's  simple  but  beautiful  proof  of  the  existence  of 
organic  particles  of  dust  of  excessive  minuteness  in  the  air  by  means  of  a 
condensed  beam  of  light ;  and  the  equally  clear  ocular  demonstration  afforded 
by  the  same  method,  that  even  the  finest  particles  are  capable  of  being  re- 
moved from  the  air  by  causes  which  Pasteur,  in  some  of  his  experiments, 
inferred  must  clear  it  of  suspended  organisms,  such  as  the  action  of  gravity 
and  filtration  by  cotton  wool.  The  fact  last  named  seemed  to  promise  valuable 
results  in  antiseptic  surgery,  and  experiments  made  with  this  view  have 
afforded  further  evidence  in  favour  of  the  germ  theory  which  it  may  be  well  to 
mention  here.  I  found  that  if  cotton  wool,  impregnated  with  either  chlorine  or 
sulphurous  acid  gas,  or  with  the  vapour  of  benzine  or  carbolic  acid,  was  placed 
upon  a  wound  or  granulating  sore,  after  washing  the  surface  with  a  lotion  con- 
taining the  same  agent,  although  the  volatile  antiseptic  left  the  cotton  in  about 
a  day,  the  blood  or  pus  still  effused  beneath  the  cotton  remained  free  from 
putrefaction  for  an  indefinite  time,  provided  that  the  discharge  was  not  sufii- 
ciently  copious  to  soak  through  the  cotton  and  appear  at  the  surface,  in  which  ease 
the  meshes  between  the  fibres  afibrding  ample  space  for  microscopic  organisms  to 
develop  in,  putrefaction  spread  within  a  few  hours  throughout  the  moistened  part 
of  the  mass.  This  circumstance  greatly  interfered  with  the  practical  utility  of 
the  dressing,  and  it  has  since  been  superseded  by  the  '  antiseptic  gauze,'  to  be 
described  in  the  text ;  but  the  facts  seem  to  me  important  with  regard  to  the 
germ  theory.  The  cotton  wool,  though  it  loses  all  chemical  antiseptic  virtue  in 
a  day,  yet  will  keep  out  putrefaction  for  a  month  or  more.  It  cannot  possibly 
keep  out  anj'  atmospheric  gas,  which  is  necessarily  diffused  freely  between  its 
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form  of  vapour,  it  is  miscible  with  a  great  variety  of  different 
substances,  such  as  water,  the  fixed  oils,  and  various  resins  : 
and  such  mixtures  have  each  its  own  peculiar  value  with 
reference  to  our  object  in  the  treatment.    Water  holds  the 
particles  of  the  acid  very  feebly,  and  therefore  liberates  them 
readily  to  act  upon  any  other  substance.    Hence  a  watery 
solution,  besides  being  a  cleanly  lotion,  is  very  potent  in  its 
immediate  action,  but  very  transient :  exactly  the  propei^ties 
we  desire  for  an  application  to  a  wound  designed  to  kill  once  for 
all  any  septic  organisms  that  may  have  lodged  vipon  it,  and  then 
leave  the  tissues  as  free  as  possible  from  further  irritation. 
Common  resin,  on  the  other  hand,  holds  the  acid  with  remark- 
able tenacity,  and  even  at  the  temperature  of  the  body  gives  it 
off  very  slowly  ;  so  that  a  large  proportion  of  the  antiseptic  may 
be  kept  stored  up  in  the  resin  in  a  form  which  acts  very  mildly, 
but  for  a  long  period.    These  are  the  qualities  required  for  an 
external  dressing  to  guard  against  the  penetration  of  putre- 
factiv6  fermentation  from  without ;  while  the  insolubility  of 
resin  in  water  prevents  it  from  being  washed  away  by  the  dis- 
charges.   The  fixed  oils  occupy  an  intermediate  position  as 
regards  their  hold  upon  carbolic  acid,  and  there  are  circum- 
stances in  which  they  form  a  most  convenient  vehicle  for  it. 
Carbolic  acid  has  also  the  advantage  of  being  a  local  ansesthetic, 
exercising  a  sootbing  influence  upon  a  raw  svirface  to  which  it 
is  applied ;  while  the  disagreeable  smell,  which  at  one  time  was 
a  serious  objection  to  it,  has  been  almost  entirely  removed  by 


fibres,  and  gets  in  for  the  same  reason  that  the  volatile  antiseptic  gets  out. 
That  which  it  does  exclude  can  only  be  suspended  particles  of  dust.  It  follows, 
therefore,  as  a  matter  of  certainty,  that  the  causes  of  the  putrefaction  through 
atmospheric  influence  of  blood  or  pus,  or,  in  other  words,  such  materials  as  the 
surgeon  has  to  deal  with  in  treating  wounds,  are  not  the  atmospheric  gases,  but 
dust.  And  the  fact  that  this  dust  is  deprived  of  its  putrefactive  energy  by 
agents  which  are  chemically  so  unlike  as  chlorine,  sulphurous  acid,  benzine, 
and  carbolic  acid,  but  which  agree  in  having  a  common  hostility  to  animal  or 
vegetable  life  (I  used  benzine  because  I  knew  that  the  entomologist  employs 
its  vapour  to  kill  insects) — this  fact  confirms  the  view  that  the  putrefactive 
particles  are  really  organisms.  I  commend  these  simple  experiments  with 
cotton  wool  to  the  candid  judgment  of  the  reader,  because,  whatever  may  be 
thought  of  their  bearing  upon  the  allied  subject  of  spontaneous  generation,  they 
must  be  allowed  to  afford  absolute  demonstration  of  the  truth  which  is  the 
foundation  of  the  antiseptic  system,  viz.  that  the  putrefaction  of  blood  or  pus 
under  atmospheric  influence  is  caused  not  by  the  gases  of  the  air,  but  by  sus- 
pended particles,  which  can  be  deprived  entirely  of  their  septic  energy  by  the 
vapour  of  an  agent  like  carbolic  acid. 
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purifying  it  of  the  stinking  compounds  associated  with  it  in  the 
crude  product. 

In  dealing  with  an  accidental  wound,  it  is  necessary  first  to 
kill  any  septic  organisms  introduced  into  it  from  the  air  or 
from  contact  with  foreign  bodies,  and,  supposing  carbolic  acid 
to  be  the  agent  employed,  this  is  done  by  washing  the  cut 
surface  thoroughly  with  a  saturated  watery  solution  (one  of  the 
acid  to  twenty  of  water) ;  but  even  this  is  felt  to  be  a  somewhat 
uncertain  process,  because  some  mischievous  particle,  lurking 
in  some  interstice  among  the  tissues,  may  possibly  elude  the 
action  of  the  lotion,  and  subsequently  propagate  its  kind  and 
spread  putrefactive  fermentation  throughout  the  wound.  For 
it  is  important  to  bear  in  mind  that  the  acid  applied  to  the 
interior  has  no  persistent  antiseptic  efPect,  but  is  speedily 
dissipated,  being  partly  washed  away  by  the  discharge,  and 
partly  absorbed  into  the  circulation.  When,  however,  the 
wound  is  made  by  the  surgeon  himself  in  a  previously  unbroken 
integument,  he  has  it  in  his  power  to  prevent  putrefactive  or- 
ganisms from  ever  entering  it  alive,  by  operating  in  an  antiseptic 
atmosphere  in  the  form  of  a  cloud  of  sjjray  imbued  with  the 
acid,*  while  the  sponges  are  rendered  harmless  by  wringing 
them  out  of  a  watery  solution,  the  fingers  of  the  surgeon  and 
his  assistant  having  been  dipped  in  the  same,  and  the  saw  and 
other  instruments  smeared  with  oil  containing  about  a  tenth 
part  of  the  agent.  The  spray,  when  efiicient,  besides  fulfilling 
its  main  object  of  rendering  the  first  stage  of  the  treatment 
secure,  has  the  advantage  of  permitting  us  to  reduce  the  strength 
of  the  lotion,  which  is  then  no  longer  required  to  destroy 
organisms  lying  in  the  recesses  of  the  wound,  but  merely  to 
ensure  the  aseptic  character  of  sponges  and  other  foreign  bodies 
introduced  into  it.  For  this  purpose  as  small  a  proportion  as 
one  part  of  acid  to  a  hundred  of  water  is  sufficient,  whereas,  if 


*  I  have  in  view  a  set  of  experiments  for  determining  the  limits  of  weak- 
ness of  solution,  and  fineness  of  spray,  that  may  be  trusted  for  producing 
an  antiseptic  atmosphere.  Meanwhile,  I  can  recommend  for  the  smaller 
amputations  the  use  of  Richardson's  apparatus  for  local  anaesthesia  with  the 
1  to  40  watery  solution  of  carbolic  acid  substituted  for  ether.  This  we  have 
already  proved  to  furnish  an  absolutely  trustworthy  spray,  though  probably 
needlessly  coarse  and  strong.  For  the  larger  amputations  a  larger  cloud  is 
requisite ;  and  I  hope  we  may  have  before  long  a  simple  and  cheap  means  for 
the  purpose  ;  the  machine  which  1  have  had  constructed  for  my  own  use,  though 
efficient,  being  too  cumbrous  and  expensive. 
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the  spray  is  not  used,  I  do  not  feel  justified  in  recoramending 
anytliing  weaker  than  one  to  forty.  The  milder  lotion  is  not 
only  a  great  relief  to  the  surgeon's  fingers,  but  saves  need- 
less irritation  of  the  cut  surface.  The  wound  must  be  covered 
with  a  cloth  dipped  in  the  lotion  during  any  periods  of  sus- 
pension of  the  spray,  which  should,  with  such  exceptions,  be 
continiied  throughout  the  entire  process,  including  the  securing 
of  the  vessels  and  the  introduction  of  the  stitches. 

The  antiseptic  catgut  ligature  constitutes  an  important 
element  in  the  system.  When  properly  prepared,*  it  seems 
to  fulfil  all  the  conditions  of  a  perfect  hsemostatic,  combining 
the  absolute  security  and  universal  applicability  of  the  liga- 
ture with  virtual  absence  of  any  foreign  body  from  the 
wound.  For  if  putrefaction  is  avoided,  the  knots  and  short 
cut  ends  are  absorbed  with  as  much  certainty  as  the  clots  and 
pieces  of  dead  tissue  in  a  simple  fracture,  and,  however  numer- 
ous they  may  be,  do  not  in  the  least  interfere  with  primary 
union ;  while,  if  putrefaction  chances  to  occur,  we  ma}^  guess 
that  such  of  them  as  are  actually  exposed  to  putrescent  liquids 
must  ultimately  soften  down  and  come  away,  like  the  other 
minute  sloughs  of  cellular  tissue  which  appear  along  with  the 

*  It  is  of  the  utmost  importance  that  the  catgut  should  be  l  ightly  pi'epared ; 
for,  if  merely  imbued  with  an  antiseptic  salt,  it  is  utterly  unfit  for  surgical 
purposes,  becoming  soft  and  slippery  when  moistened,  so  that  it  will  neither 
bear  the  requisite  strain  nor  keep  its  hold  when  tied.  But  it  is  a  happy  cir- 
cumstance that  the  animal  tissue  (the  peritoneum  with  some  unstriped  mus- 
cular fibre  from  the  sheep's  intestine)  undergoes  a  remarkable  physical  change 
if  suspended  for  some  weeks  in  an  emulsion  of  water  and  oil,  in  which,  after 
growing  soft  and  opaque  during  the  first  few  days,  it  gradually  experiences  an 
alteration  of  an  opposite  character,  and  at  length  becomes  again  quite  trans- 
parent, and  is  then  little  affected  by  water,  and  holds  better  when  tied  than 
waxed  silk.  The  emulsion  is  best  made  by  mixing  one  part  of  crystallised 
carbolic  acid,  deliquesced  by  means  of  water,  with  five  parts  of  olive  oil.  The 
very  fine  emulsion  that  results  is  placed  in  a  covered  jar  having  a  partition  of 
glass  or  other  material,  supported  by  pebbles  at  a  short  distance  above  the 
bottom,  to  aff"ord  space  for  the  water  that  slowly  subsides  to  accumulate  in, 
and  keep  it  from  coming  in  contact  with  the  hanks  of  gut  which  are  packed 
loosely  in  the  upper  part  of  the  vessel.  The  process  of  preparation  goes  on 
best  in  a  cool  place,  and  should  bo  continued  at  least  two  months;  and  the 
gut  goes  on  improving  in  quality  for  an  unlimited  period,  if  retained  in  the 
same  oil.  For  cariying  in  the  pocket-case,  I  have  had  a  narrow  winder  in- 
closed in  an  appendage  to  a  metallic  caustic-holder  (to  be  had  of  Young  or 
Gardner,  cutlers,  lidinburgh).  This  will  receive  a  supply  of  about  twelve 
yards,  which  may  be  kept  for  any  time  in  this  receptacle  without  losing  its 
antiseptic  virtue. 


ANTISEPTIC  TREATMENT. 


623 


pus  ;  but  this  is  merely  matter  of  presumption,  for  I  have  never 
observed  the  catgut  knots  come  away,  nor  have  I  ever  seeii 
abscess  occasioned  by  them,  although  I  have  constantly  used 
this  ligature  during  the  last  two  years,  and  putrefaction  has 
occurred  in  many  cases  during  that  period.  And  I  may  add 
that  I  have  never  known  secondary  hsemorrhage  caused  by  the 
use  of  the  catgut. 

Anyone  desirous  of  convincing  himself  of  the  absorption  of 
catgut  has  only  to  employ  it  for  sutures  and  treat  antiseptically, 
and  in  a  few  days  he  will  find  the  knots  come  off  with  a  touch, 
the  part  of  the  stitch  imbedded  in  the  tissue  having  disappeared. 
This  circumstance  renders  the  catgut  unfit  for  sutures  intended 
to  retain  their  hold  for  a  considerable  period,  for  which  some 
material  less  amenable  to  absorption  by  the  tissues  is  to  be 
preferred,  such,  as  silk  thread  with  the  interstices  among  the 
fibres  filled  up  with  wax  containing  about  a  tenth  part  of  car- 
bolic acid.*  This  material  is  very  superior  to  wire,  not  only 
on  account  of  its  perfect  suppleness,  but  because  its  activel}'- 
antiseptic  character  ensures  absence  of  putrefaction  in  the  track 
of  the  stitch.  The  spray  is  never  more  useful  than  in  the 
introduction  of  the  sutures.  If  it  be  not  employed,  the  wound 
must  be  injected  with  lotion  after  the  insertion  of  the  last 
stitch,  to  destroy  any  mischief  that  may  have  entered  through 
regurgitation  of  blood  that  oozes  into  the  cavity  during  the 
sewing — a  troublesome  and  uncertain  process  which  the  spray 
enables  us  to  dispense  with  entirely. 

The  wound  being  thus  free  from  the  elements  of  putrefaction 
at  the  completion  of  the  operation,  it  remains  to  carry  out  the 
other  division  of  the  antiseptic  treatment,  viz.  to  apply  such  an 
external  dressing  as  shall  securely  guard  for  the  future  against 
the  penetration  of  septic  fermentation  from  without.  For 
this  purpose  the  most  convenient  material  I  have  yet  arrived  at 
is  the  '  antiseptic  gauze,'  made  by  impregnating  a  cotton  cloth 
of  open  texture  with  a  mixture  of  carbolic  acid,  resin,  and 
paraffin,  in  which  the  resin  serves  as  the  vehicle  for  the  acid, 
while  paraffin  is  added  to  prevent  inconvenient  adhesiveness. f 

*  The  acid  is  mixed  with  melted  hees-wax,  in  which  the  sillc  is  then  plnced, 
and,  when  thoroughly  steeped,  drawn  out  through  a  cloth  to  remove  super- 
fluous wax. 

t  The  proportions  which  I  have  found  best  are :  1  part  of  carbolic  acid, 
5  parts  of  resin,  and  7  parts  of  paraffin.  The  gauze  is  very  readilv  prepared  by 
passing  the  cloth  in  several  layers  between  a  pair  of  rollers  after  dipping  into  a 
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This  dressing,  while  it  absorbs  discharge,  holds  the  antiseptic 
securely  lodged  in  its  fibres,  where  it  is  retained  by  the 
insoluble  resin,  and  it  is  to  this  circumstance  that  it  owes 
its  superiority  over  most  other  porous  applications.*  It  is 
wrapped  round  the  stump  in  about  eight  layers,  and  during  the 
fii'st  few  days,  while  there  is  a  copious  eflfusion  of  serum,  it 
is  well  to  surround  it  with  some  impermeable  tissue,t  to 
prevent  the  discharge  from  passing  directly  outwards,  and 
compel  it  to  travel  along  the  whole  extent  of  the  antiseptic 
investment,  which  should  reach  several  inches  up  the  stump. 
The  gauze  is  also  extremely  useful  in  the  form  of  antiseptic 
bandages,  whether  to  check  a  tendency  to  retraction  of  the  soft 
parts  of  a  stump  or  for  securing  and  completing  a  dressing.  If 
strapping  is  required,  common  adhesive  plaster  maybe  rendered 
antiseptic  by  dipping  it  for  a  second  or  two  in  a  watery  solution 
of  the  acid,  and  it  is  most  convenient  to  have  the  lotion  hot  (say 
one  part  of  one  to  twenty  with  two  parts  of  boiling  water),  so 
that  the  strap  is  warmed  at  the  same  time  by  its  immersion. 
It  can  then  be  applied  effectively  under  the  spray,  which  should 
always  be  used  in  changing  the  dressings  of  a  stump  till  the 
wound  has  become  superficial.  The  antiseptic  atmosphere  not 
only  affords  perfect  security  against  the  introduction  of  mischief, 
which  it  would  otherwise  be  extremely  difficult  to  avoid,  but 
has  the  great  advantage  of  permitting  free  inspection  and 
manipulation  of  the  stump.  When  the  spray  is  intermitted, 
the  wound  must  be  covered  with  a  '  guard  '  of  rag  dipped  in 
the  lotion.    The  ends  of  the  adhesive  straps  should  be  over- 


steam-lieated  trough  containing  the  melted  mixture.  The  cloth  is  thus  left  with 
rather  less  than  its  own  weight  of  the  mass,  the  individual  iihres  being  charged, 
but  the  interstices  open.  Or  the  superfluous  material  may  be  squeezed  out  by 
a  press  with  heated  metallic  plates :  though  this  gives  a  less  uniform  result 
than  the  rollers.  For  hospital  purposes  the  clothes  may  be  washed  and  re- 
charged over  and  over  again,  to  .save  expense. 

*  Oakum  acts  on  the  same  principle,  and  indeed  suggested  to  me  the  idea  of 
the  gauze.  In  oakum,  it  may  be  remarked,  the  antiseptic  is  not  carbolic  acid, 
but  creasote. 

t  The  best  material  I  know  for  this  purpose  is  a  light  kind  of  mackintosh 
cloth  sold  at  all  india-rubber  depots,  consisting  of  very  line  calico  with  a  film 
of  caoutchouc  on  one  side.  Gutta-percha  tissue  of  good  quality  will  also  answer ; 
but  it  is  liable  to  wear  into  holes,  and  so  is  less  secure  and  in  the  long  run  more 
expensive  than  the  mackintosh,  which  may  be  used  over  and  over  again  for  a 
long  time.  1  find  it  best  to  place  the  mackintosh  beneath  the  outermost  layer 
of  the  gauze ;  both  to  prevent  it  from  shifting  its  place  and  for  the  sake  of 
greater  security  antiseptically  in  case  of  any  accidental  perforation  in  the  tissue. 
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iapped  by  the  gauze,  to  prevent  them  from  subsequently  con- 
ducting putrefaction  inwards.  While  discharge  is  free,  the 
dressing  should  be  changed  daily ;  but  as  it  diminishes,  the 
intervals  may  be  increased,  till,  when  there  are  merely  a  few 
minims  in  twenty- four  hours,  the  gauze  may  be  left  undistui'bed 
for  a  week  together. 

Besides  these  antiseptic  precautions,  there  are  two  other 
points  essential  to  bear  in  mind  in  carrying  out  the  treatment, 
viz.  to  provide  for  the  due  escape  of  serum  and  to  protect  heal- 
ing parts  from  the  irritating  influence  of  the  antiseptic  palt. 
The  effusion  of  plasma  which  occurs  during  the  first  few  hours 
after  the  infliction  of  a  wound  is  greater  when  the  cut 
surface  has  been  treated  with  a  stimulating  wash  than  it  is 
under  ordinary  management ;  and  unless  provision  be  made  for 
its  escape,  it  will  be  pretty  sure,  in  a  wound  of  such  depth  and 
extent  as  that  of  a  major  amputation,  to  accumulate  in  sufiieient 
quantity  to  cause  inflammatory  disturbance  from  tension.  On 
the  other  hand,  when  once  the  antiseptic  introduced  at  the  time 
of  the  operation  has  left  the  wound,  provided  that  irritation  be 
not  perpetuated  by  blood  and  serum  pent  up  in  sufficient  quan- 
tity to  cause  disturbance,  or  by  some  other  accidental  circum- 
stance exciting  the  nerves  of  the  part,  such  as  tightly  dragging 
stitches,  we  may  reckon  with  confidence  on  the  discharge  being- 
trifling  in  amount.  Hence  it  is  only  during  the  first  twenty- 
four  hours  that  a  special  provision  for  its  escape  is  needed  ;  and 
for  this  purpose  I  have  found  it  convenient  to  lay  in  the  wound 
a  strip  of  lint  soaked  with  an  oily  solution  of  carbolic  acid 
(one  to  ten),  one  end  being  left  hanging  out  at  the  most  depen- 
dent part,  to  serve  as  a  drain  for  blood  and  serum.  This  is 
introduced  before  applying  the  sutures,  which  at  all  other  parts 
of  the  wound  may  be  inserted  more  closely  than  is  customary. 
The  oily  solution  is  preferred  to  that  in  water,  because  it  greatly 
facilitates  the  extraction  of  '  the  drain,'  which  is  eflFected  on  the 
first  or  second  day  after  the  operation  in  a  cloud  of  thoroughly 
trustworthy  spray ;  otherwise  the  air  that  passes  in  to  take  the 
place  of  the  lint  would  infallibly  produce  putrefaction.*  If, 

*  If  a  spray-producer  be  not  at  hand,  a  trustwortliy  antiseptic  atmosphere  in 
which  to  withdraw  the  drain  may  be  obtained  by  covering  the  region  of  the 
wound  with  a  large  piece  of  rag  dipped  in  one  to  twenty  watery  solution,  and 
.extracting  the  lint  with  a  pair  of  dressing  forceps  introduced  beneath  the  cloth. 
This  was  the  method  which  I  followed  before  the  introduction  of  the  spray, 
and  with  uniformly  satisfactory  results. 
VOL.  V.  S  8 
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througli  neglect  or  insufficiency  of  ihe  drain,  disturbance  from 
tension  should  arise,  it  would  in  time,  if  unrelieved,  cause  in- 
flammatory suppuration,  which  must  be  carefully  distinguished 
from  that  occasioned  by  putrefaction.  For  if  the  abscess  is 
evacuated  antiseptically,  whether  by  opening  up  the  former 
wound  or  by  a  fresh  puncture  in  the  skin,  there  will  probably  be 
no  further  formation  of  pus,  any  more  than  in  an  ordinary  abscess 
similarly  treated  ;  whereas,  if  the  suppuration  were  regarded  as 
derived  from  atmospheric  influence,  the  mistake  might  lead  the 
surgeon  to  abandon  his  antiseptic  management  altogether. 

It  is  always  to  be  remembered  that  the  antiseptic  is  in  itself 
an  evil,  so  far  as  its  direct  influence  upon  the  tissues  is  con- 
cerned. Of  this  we  have  just  been  considering  one  instance  in 
the  increased  flow  of  serum  from  the  cut  surface  induced  by  the 
action  of  the  lotion  upon  it ;  and  it  is  well  to  recollect  tbat  the 
mere  washing  of  the  surface  with  the  acid,  unless  followed  up 
by  strict  antiseptic  dressing,  would  leave  the  wound  in  a  much 
worse  condition  as  regards  the  chance  of  primary  union  than  if 
it  had  not  been  interfered  with  ;  so  that  it  is  better  not  to  attempt 
this  treatment  than  to  do  it  by  halves.  Another  example  of 
the  same  thing  is  presented  by  the  retardation  of  cicatrization 
observed  when  the  acid  is  allowed  to  act  immediately  on  the 
margins  of  the  wound.  Carbolic  acid  operates  with  especial 
energy  on  the  cuticle ;  and  even  when  far  too  dilute  to  pro- 
duce excoriation,  that  is  to  say,  to  destroy  the  perfect  epidermis, 
it  will  often  entirely  prevent  the  production  of  the  young 
epithelial  cells.  It  is  therefore  necessary  to  protect  the  cica- 
trizing part  by  interposing  between  it  and  the  gauze  a  layer 
of  some  impermeable  material.  Carbolic  acid  is  a  remarkably 
penetrating  substance,  passing  through  gutta-jjercha  or  india- 
rubber  with  the  utmost  facility,  though  not  dissolving  them ; 
and  it  has  been  somewhat  difficult  to  devise  an  efficient  '  pro- 
tective.' The  best  we  have  yet  obtained  is  oiled  silk,  coated  on 
both  sides  with  copal  varnish,  to  render  it  less  permeable  tx)  the 
acid,  and  afterwards  brushed  over  with  dextrine,  to  enable  it  to 
become  uniformly  moistened  when  dipped  into  a  watery  solution. 
It  is  thus  immersed  just  before  being  laid  upon  the  wound,  in 
order  that  it  may  have  an  antiseptic  film  at  the  moment  of 
application,  to  make  sure  that  no  active  septic  particles  are  put 
on  along  with  it.*    The  trifling  amount  of  the  acid  thus 


*  Common  oiled  silk  smeared  with  the  oily  solution  will  answer  the  purpose 
pretty  well,  especially  if  used  in  two  layers.    In  preparing  the  protective 
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inevitably  applied  to  the  wound  every  time  it  is  dressed  is  very 
soon  dissipated,  after  vphich  the  true  function  of  the  protective 
comes  into  play ;  *  and  the  dressing,  as  a  whole,  consisting  of  an 
antiseptic  to  keep  out  putrefaction  and  an  unstimulating  pro- 
tective to  exclude  the  antiseptic,  takes  very  much  the  place  of 
the  unbroken  skin  in  the  simple  fracture,  in  preventing  entirely 
the  disturbing  influence  of  external  aigency.  Thus  we  have, 
under  a  moist  dressing,  the  same  mode  of  healing  as  has  long- 
been  familiar  in  small  wounds  beneath  a  scab ;  and.  while  the 
grievous  results  of  putrefaction  are  avoided,  cicatrization  pro- 
ceeds more  rapidly  than  under  water  dressing. 

Though  the  principles  of  this  treatment  have  demanded  a 
somewhat  lengthy  discussion,  its  practice  will  be  found  by  no 
means  difficult  or  complicated.  It  requires  no  special  skill ; 
and  the  care  which  it  is  essential  to  take  soon  becomes 
habitual  and  instinctive,  and  in  the  aggregate  saves  the  sur- 
geon a  great  deal  of  time,  besides  relieving  him^  of  a  load  of 
anxiety.  For  when  a  few  days  have  passed  without  putrefaction, 
the  dressings  may  be  left  unchanged  for  several  days  together, 
while  at  the  same  time  the  patient  is  felt  to  be  absolutely 
secure  against  the  various  risks  of  pysemia,  erysipelas,  hospital 
gangrene,  necrosis,  osteomyelitis,  or  exhaustion  from  profuse 
suppuration.  Surely  these  are  advantages  well  worthy  of  our 
best  efforts  to  attain  them. 

Unhappily,  however,  too  many  cases  present  themselves  for 
amputation  for  which  this  treatment  is  inapplicable,  through 
the  presence  of  sinuses  occasioned  by  abscess  from  diseased 
bone  having  been  allowed  to  open  spontaneously,  or  having  been 
evacuated  by  incision  without  antiseptic  precautions..  It  would 


described  in  the  text,  when  the  copal  varnish  has  dried,  a  mixture  of  one  part 
of  dextrine,  two  parts  of  starch,  and  sixteen  parts  of  cold  wateisy  solution  of 
carbolic  acid,  is  brushed  over.  The  granular  starch'  enables  the  dextrine  solu- 
tion to  apply  itself  better  to  the  varnished  surface,  and  the  solution  of  carbolic 
acid  is  used  rather  than  mere  water  for-  the  same  purpose;  The  acid  soon 
evaporates,  and  leaves  the  protective  free  from  stimulating  properties. 

*  It  is  perhaps  necessary  to  utter  a  word  of  caution  against  the  improper  use 
of  the  protective,  which,  if  its  principle  is  not  kept  clearly  in  mind,  may  be 
employed  so  as  to  have  the  most  disastrous  effects.  All  that  lies  beneath  this 
layer  is  intended  to  be  aseptic,  but  not  antiseptic,  and  will  putrefy  at  once  if  any 
active  septic  particle  gains  access  to  it.  If,  therefore,  the  protective  were 
allowed  to  project  beyond  the  gauze,  it  would  simply  serve  to  conduct  putre- 
faction inwards  to  the  wound.  The  protective  must  always  be  overlapped  by 
the  antiseptic  dressing  as  freely  as  if  it  were  a  wound. 
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obviously  be  useless  to  operate  in  an  antiseptic  atmosphere, 
and  employ  an  antiseptic  dressing,  if  putrefaction  existed  in 
a  sinus  left  in  the  stump  ;  while  to  amputate  above  the  utmost 
limits  of  sinuses  or  abscesses  would  often  be  quite  unjustifiable. 
When  the  importance  of  the  antiseptic  management  of  abscesses 
becomes  fully  recognised  by  the  profession,  cases  of  this  kind 
will  be  less  common  than  they  now  are.  Meanwhile,  we  ninst 
deal  as  best  we  may  with  these  results  of  misfortune  or  mis- 
management. And  here  the  solution  of  chloride  of  zinc,  intro- 
duced by  Mr.  Campbell  de  Morgan,  possesses  a  very  high  value. 
This  salt,  when  used  in  pretty  large  proportion  to  water,  say 
about  forty  grains  to  an  ounce,  has  the  great  peculiarity  of 
producing  a  persistent  antiseptic  effect  upon  a  cut  surface  ;  and, 
as  the  result  of  a  single  application,  prevents  the  occurrence  of 
putrefaction  for  daj's  together,  in  spite  of  the  immediate  vicinity 
of  active  septic  agency.  This  is  perhaps  most  strikingly  exempli- 
fied by  its  effects  on  wounds  resulting  from  the  removal  of  tumours 
of  the  jaws.  Here  the  cavity  of  the  mouth  perpetually  supplies 
fresh  septic  agents ;  yet  if  the  raw  surfaces  are  well  brushed 
over  with  the  chloride  solution  before  the  edges  of  the  skin  are 
stitched,  the  breath  will  remain  from  day  to  day  free  from  the 
factor  which  was  formerly  so  distressing  after  such  operations, 
while  a  great  deal  of  the  inflammatory  disturbance  occasioned 
by  putrefaction  is  averted.  Similarly,  in  the  case  of  amputation 
through  a  part  affected  with  sinuses,  if  the  cut  surfaces  are 
treated  with  chloride  of  zinc,  the  causes  of  putrefaction  left 
lurking  in  the  sinuous  tracks  are  incapable  of  communicating 
jmtrefaction  to  the  rest  of  the  wound  till  three  or  four  days 
have  elapsed,  when  granulations  are  more  or  less  completely 
formed  to  protect  the  cut  surface  from  the  evil  effects  of  the 
contact  of  putrid  material.  The  discharge  occasioned  by  this 
application  being  very  free,  special  care  must  be  taken  to  leave 
ample  room  for  its  escape ;  and  indeed  it  is  sometimes  best  to 
abstain  from  the  use  of  stitches  altogether  for  the  first  few  days  : 
fur  if  the  serum  accumulates  in  the  stump,  putrefaction  occurs 
much  earlier  than  it  otherwise  would. 

Before  commencing  the  operation,  an  attempt  should  be  made 
tr>  correct  entirely  the  pre-existing  putrefaction  in  such  cases. 
"With  this  object,  the  skin  having  been  thoroughly  cleansed  of 
inspissated  discharges,*  the  sinuses  should  be  freely  injected 


*  I  find  it  well  in  cases  of  this  kind  to  have  <a  cloth,  dipped  in  one  to  twenty 
watery  solution  of  carbolic  acid,  wrapped  round  the  limb  a  few  hours  before  the 
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with  the  chloride  solution  by  means  of  a  powerful  syringe,  the 
part  being  at  the  same  time  manipulated,  in  the  hope  that  the 
antiseptic  may  be  forced  to  penetrate  to  their  furthest  recesses. 
After  the  removal  of  the  limb,  when  the  cut  surface  has  been 
treated  with  the  solution,  the  stump  is  wrapped  in  gauze  as 
usual,  and  the  spray  is  employed  in  the  changing  of  the  dress- 
ings. Under  this  practice,  a  certain  proportion  of  cases  will 
remain  entirely  free  from  putrefaction ;  while  in  those  in  which 
it  does  occur,  its  effects  will  be  greatly  mitigated. 

Before  considering  the  operations  best  adapted  for  particular 
cases  of  amputation,  it  will  be  well  to  allude  in  a  general  way 
to  the  necessary  instruments,  and  the  mode  of  using  them. 

The  amputating  knife  should  have  a  straight  and  strong 
back,  and  a  sharp  point,  near  which  the  edge  should  present  a 
gentle  convexity.  In  the  old  circular  amputation,  a  curved  knife 
with  a  blunt  extremity  was  employed  to  divide  the  integ-ument 
at  one  continuous  sweep  ;  but  as  the  modified  oj^eration  is 
always  preferable,  in  which  the  skin  is  cut  in  the  form  of  short 
semilunar  flaps,  this  somewhat  clumsy  implement  may  now  be 
entirely  dispensed  with.  For  a  flap  operation  performed  by 
transfixion,  the  blade  should  be  about  half  as  long  again  as  the 
diameter  of  the  limb ;  but  when  the  soft  parts  are  cut  from 
without  inwards,  a  much  shorter  knife  will  answer  the  purpose, 
and  should  therefore  be  preferred,  as  the  movements  of  the 
smaller  instrument  can  be  directed  witn  greater  precision  and 
speed.  For  removing  a  finger  or  toe,  something  intermediate 
between  the  tapering  bistoury  often  used  in  France  and  the 
old  round-bellied  English  scalpel  will  be  found  to  combine  the 
advantages  of  both,  without  the  inconveniences  of  either,  being 
equally  adapted  for  piercing  and  cutting. 

In  using  the  knife,  the  young  practitioner  will  have  to  un- 
learn some  of  the  habits  he  has  acquired  in  anatomical  study. 
The  object  being  now  simply  to  divide  the  resisting  textures 
efficiently,  the  stroking  and  scratching  movemenfe  of  the  dis- 
secting-room must  be  changed  for  a  free  sawing  motion :  and 
for  this  purpose  the  knife  must  be  held  firmly  in  the  hand, 
instead  of  being  kept  in  the  feeble  position  best  suited  for  the 
investigation  of  delicate  structures. 


operation,  at  the  part  where  amputation  is  to  he  performed,  so  as  to  make  sure 
of  thorough  purification  of  the  integument.  In  ordinary  cases,  it  is  sufficient  to 
sponge  the  surface  of  the  skin  with  the  lotion  immediately  before  operating. 
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There  is  another  error  to  which  the  habits  of  dissection  may 
lead,  far  more  serious  than  a  cramped  and  awkward  use  of  the 
knife,  viz.  that  of  directing-  the  edge  of  the  instrument  towards 
the  skin  in  raising  a  flap  of  integument.  Such  a  practice, 
necessary  in  anatomy,  in  order  to  leave  the  subcutaneous  struc- 
tures intact,  will,  if  carried  into  amputation,  most  seriously 
endanger  the  vitality  of  the  flap,  which  derives  its  supply  of 
nourishment  from  vessels  ramifying  in  the  fat,  and  must  perish 
if  those  vessels  are  extensively  divided  through  scoring  of  the 
tela  adiposa.  I  am  satisfied  that  integument  designed  to  form 
a  covering  for  the  stump  is  often  made  to  slough  for  want  of 
scrupulous  attention  to  this  simple  point. 

The  skin  should  always  be  cut  perpendicularly  to  its  surface, 
for  if  it  is  bevelled  off  to  a  thin  edge,  it  is  not  only  unsuited  in 
shape  for  adaptation  with  a  view  to  primary  union,  but  the 
margin  may  slough  for  lack  of  nutriment. 

In  transfixing  a  limb,  the  direction  of  the  knife  must  of 
course  be  changed  as  it  passes  round  the  bone,  in  order  that  it 
may  emerge  at  ihe  opposite  aspect ;  but  it  is  desirable  that 
this  should  be  done  in  a  contiuous  manner;  for  if  the  instrument 
be  thrust  in  for  a  certain  distance,  and  then  partially  withdrawn 
and  made  to  follow  a  new  track,  the  punctured  wound  first 
made  may  cause  very  troublesome  haemorrhage,  if  a  considerable 
arterial  branch  happen  to  be  divided  in  it. 

In  passing  the  knife  round  a  bony  prominence,  such  as  the 
shoulder,  care  must  be  taken  to  hold  the  limb  in  such  a  position 
as  shall  relax  the  parts  that  are  to  be  pierced,  otherwise  what 
might  be  quite  easy  may  prove  impossible  ;  and  in  the  latter 
part  of  the  process,  when  the  point  of  the  knife  is  advancing  in 
a  greatly  altered  direction,  it  is  important  to  keep  the  back 
rather  than  the  edge  directed  outwards,  in  order  to  avoid 
cutting  the  base  of  the  flap. 

In  amputating  at  a  joint,  if  the  tissues  are  healthy,  the 
division  of  the  soft  parts  completes  the  process,  there  being  no 
need  to  take  away  the  articular  cartilage,  which  is  almost  as 
favourably  circumstanced  for  healing  as  vascular  structures. 
Thus,  when  a  finger  is  removed  at  the  metacarpo-phalangeal 
joint,  the  whole  wound  may  unite  by  first  intention ;  or  if 
suppuration  occurs,  the  cartilage  undergoes  a  change  into 
granulations  by  a  process  so  speedy  as  hardly  to  delay  the  cure. 

The  saw,  for  dividing  the  bone  in  other  cases,  should  be 
broad-bladed,  with  a  stout  back,  like  the  'fine  saw '  of  the 
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carpenter,  and  should  have  small  but  well-set  teeth.  In  ap- 
plying the  instrument,  its  heel  being  placed  upon  the  bone, 
previously  cleared  of  soft  parts  by  a  circular  sweep  of  the  knife, 
it  should  in  the  first  instance  be  drawn  with  firm  pressure 
towards  the  operator,  so  as  to  make  a  groove  which  it  will  have 
no  disposition  to  quit  in  the  first  forward  stroke.  The  bone  is 
thus  cut  precisely  at  the  place  desired,  while  any  scratching 
of  the  neighbouring  parts  of  the  osseous  surface  is  avoided, 
which,  besides  involving  loss  of  time,  might  give  rise  to  a  small 
exfoliation. 

The  assistant  who  holds  the  limb  must  take  care  not  to  press 
it  forcibly  upwards,  otherwise  the  saw  will  become  locked  ;  nor 
must  he  draw  it  downwards  to  any  great  degree,  or  the  bone 
will  break  a,nd  splinter  towards  the  last.  But  the  operator 
should  always  be  so  placed  as  to  be  able  to  control  with  his 
left  hand  the  part  which  he  removes.  Should  any  projecting 
portion  be  left,  it  must  be  removed  with  a  pair  of  bone-pliers, 
which  may  be  substituted  entirely  for  the  saw  when  the  bone  is 
of  very  small  size,  as  in  the  fingers.  In  using  them,  the  flat 
surface  should  always  be  directed  towards  the  parts  that  are  to 
be  preserved,  as  the  other  sides  of  the  wedge-shaped  blades 
crush  the  bone  while  they  divide  it. 

The  tenaculum,  long  universally  employed  for  seizing  the 
bleeding  vessels  in  order  to  tie  them,  has  been  superseded  by 
the  ca  tch-forceps,  which,  like  the  bone -pliers,  were  introduced 
into  surgical  practice  by  the  late  Mr.  Liston.  Besides  being 
always  more  convenient,  they  have  the  great  advantage  of 
making  the  surgeon  independent  of  an  assistant  in  cases  of 
emergency.  The  ligature  should  be  tightly  and  securely  tied, 
by  reversing  in  the  second  half  of  the  knot  the  relation  that 
the  ends  of  the  thread  had  to  one  another  in  the  former  half, 
or,  in  the  language  of  sailors,  by  making  a  '  reef-knot.,'  The 
larger  vessels  should  be  drawn  a  little  way  out  of  their  sheaths, 
as  the  best  means  of  avoiding  nervous  trunks  and  other  un- 
necessary tissue.  Of  the  smaller  branches,  as  a  general  rule, 
all  that  are  seen  to  pulsate  should  be  tied,  mere  oozing  being 
checked  by  the  gentle  pressure  of  the  dressing ;  but  in  order  to 
render  conspicuous  all  that  require  tying,  it  is  safest,  before 
dressing  the  stump,  to  put  the  surfaces  of  the  wound  in  ap- 
position for  a  short  time,  and  bathe  the  integument  with  warm 
water,  so  as  to  induce  relaxation  of  contracted  arteries,  which 
might  otherwise  cause  secondary  hsemorrhage.  If,  however,  the 
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antiseptic  treatment  be  adopted,  the  stimulating  influence  of 
the  lotion  causes  sufficient  determination  of  blood  to  the  part  to 
render  conspicuous  any  vessels  that  require  ligature.  In  con- 
nection with  the  antiseptic  system,  torsion  was  revived  a  few 
years  ago  by  Mr.  Syme,  who  employed  it  sometimes  even  for 
arteries  like  the  femoral.  I  have  myself  frequently  twisted  vessels 
of  such  magnitude,  and  the  applicability  of  the  method  to  them 
has  been  since  further  demonstrated,  especially  by  Mr.  Bryant 
and  Mr.  Cooper  Forster.*  But  though  torsion  must  always 
hold  its  place  as  a  valuable  means  of  arresting  hsemoiTliage, 
the  antiseptic  catgut  ligature  will,  I  believe,  be  found,  as  a 
general  rule,  more  simple  and  efficient. 

When  the  tourniquet  is  employed,  it  should  be  kept  loose  till 
the  operation  is  about  to  commence,  when  it  should  be  screwed 
up  as  rapidly  as  possible,  to  avoid  an  intermediate  degree  of 
constriction,  which  would  check  venous  return  without  prevent- 
ing arterial  flow,  and  produce  engorgement  of  the  limb  with 
blood  which  would  be  lost  to  the  patient.  For  the  last  few 
years  I  have  pursued  with  great  advantage  the  practice  of 
emptying  the  limb  of  venous  blood  by  elevating  it  to  the  utmost, 
and  having  it  pressed  firmly  from  the  extremity  towards  the 
trunk,  just  before  the  tourniquet  is  tightened.  By  this  means 
the  operation  is  rendered  almost  bloodless ;  and  when  a  limb 
previously  gorged  with  blood,  from  preternatural  vascularity,  is 
removed  from  an  emaciated  subject,  the  patient  is  left  with 
actually  a  larger  proportion  of  the  vital  fluid  in  his  vessels  than 
he  had  before  the  operation.  In  some  cases  it  is  wise  to  apply  a 
bandage  tightly  from  below  upwards,  while  the  patient  is  under 
chloroform,  so  as  to  force  the  blood  out  of  the  part  to  be  removed, 
and  save  it  to  the  circulation. 

In  cases  in  which  the  tourniquet  is  inapplicable,  digital 
compression  must  be  trusted  to  for  preventing  ha3morrhage 
during  the  operation.  The  strength  of  the  assistant  on 
whom  this  duty  devolves  is  often  early  exhausted  by  unneces- 
sary exertion ;  for  the  current  through  an  artery  lying  over  a 
bone,  or  some  other  resisting  texture,  is  completely  arrested  by 
a  very  moderate  amount  of  pressure  directed  exactly  to  the 
proper  part. 


*  See  Medical  Times  and  Gazette,  March  11,  1871. 
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Amputations  in  the  Upper  Extremity. 

The  upper  limb,  independently  of  its  smaller  size,  involving 
less  shock  to  the  system  from  the  operation,  is  more  favourably 
circumstanced  for  amputation  than  the  lower,  in  consequence, 
apparently,  of  its  possessing  a  better  vascular  supply  and 
superior  vital  power.  Thus,  to  take  away  the  arm  at  the 
shoulder-joint  is  a  much  safer  proceeding  than  to  cut  off  a  leg 
below  the  knee,  even  though  a  larger  wound  be  inflicted,  and  a 
larger  portion  of  the  body  removed,  in  the  former  case  than  in 
the  latter. 

The  particular  amputations  in  the  upper  extremity  will  be 
most  conveniently  considered  in  the  order  in  which  they  occur 
from  below  upwards.  The  distal  phalanges,  though  very  liable 
to  injury  and  disease,  rarely  require  amputation ;  for  the 
removal  of  crushed  portions  of  bone  in  the  former  case,  or  ex- 
foliation in  the  latter,  will  generally  leave  a  useful  end  to  the 
finger.  If  it  be  wished,  the  phalanx  may  be  readily  taken  away 
by  opening  the  joint  across  its  dorsal  aspect,  and,  after  getting 
the  knife  round  the  base  of  the  bone,  forming  a  palmar  flap,  by 
cutting  from  within  outwards.  Or  the  palmar  flap  may  be  first 
cut  by  transfixion ;  and  this  being  held  up  by  an  assistant,  the 
operation  is  completed  by  cutting  straight  through  the  articu- 
lation. If  the  whole  distal  phalanx  be  crushed,  amputation 
through  the  second  phalanx  will  be  besb  performed  by  ciitting 
from  without  inwards  two  rounded  lateral  or  antero-posterior 
flaps,  and  dividing  the  bone  with  pliers. 

Removal  of  the  entire  finger  is  generally  preferable  to  leaving 
the  first  phalanx  by  itself,  which,  besides  being  unseemly,  would 
be  a  mere  incumbrance,  except  in  the  index  finger ;  and  even  there 
it  is  of  service  only  in  some  few  handicrafts.  For  the  middle,  or 
the  ring  finger,  the  operation  is  best  performed  according  to  the 
following  definite  rule.  The  adjoining  fingers  being  held  aside 
by  an  assistant,  the  surgeon  cuts  from  the  prominence  of  the 
knuckle  in  a  straight  line  towards  the  middle  of  the  web  on  one 
side  ;  but,  just  before  reaching  the  web,  carries  the  knife  inwards 
to  the  fold  between  the  finger  and  the  palm,  and,  after  making  a 
similar  incision  on  the  other  side,  accomplishes  the  disarticu- 
lation. The  edges  of  the  skin  will  be  found  to  meet  exactly  on 
approximation  of  the  adjoining  fingers,  which  should  be  kept 
tied  in  that  position,  to  avoid  disturbing  the  process  of  union. 
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Eemarkably  little  deformity  results  from  this  operation,  so  that 
removal  of  the  head  of  the  metacarpal  bone  for  the  sake  of 
appearance  is  quite  uncalled  for.  If,  however,  it  is  at  any  time 
necessary  on  other  grounds  to  take  avray  a  portion  of  the 
metacarpal  bone,  this  can  be  readily  done  by  the  same  method, 
except  that  the  incisions  are  made  to  start  from  the  place  on 
the  back  of  the  hand  where  the  bone  is  to  be  divided  by  the 
cutting  pliers. 

The  index  finger  may  be  removed  in  a  similar  manner,  care 
being  taken,  in  making  the  incision  on  the  side  next  the  thumb, 
to  carry  the  knife  from  the  point  of  the  knuckle  in  a  longitu- 
dinal direction  to  near  the  level  of  the  web  between  the  fingers, 
before  sloping  it  off  towards  the  palm,  otherwise  the  flap  will  be 
insufiicient  to  cover  the  raw  surface.  A  preferable  method, 
however,  is  to  make  dorsal  and  palmar  flaps  of  rounded  form, 
by  cutting  from  the  web  between  the  fingers  to  a  point  on  the 
opposite  side  of  the  articulation  at  a  sufiiciently  high  level  to 
allow  the  end  of  the  metacarpal  bone  to  be  taken  off  obliquely, 
with  pliers,  so  as  to  get  rid  of  what  would  cause  an  unseemly 
prominence.  But  if  it  be  necessary  to  remove  a  consider- 
able portion  of  the  metacarpal  bone,  the  former  method,  with 
the  dorsal  part  of  the  incision  extended  upwards,  will  be  the 
best. 

Similar  rules  apply  to  the  little  finger,  and,  in  cases  requiring 
it,  the  whole  metacarpal  bone  may  be  removed,  by  commencing 
the  incision  a  little  above  the  articulation  with  the  os  unciforme, 
so  as  to  give  space  for  dividing  the  ligaments  after  clearing  the 
bone  of  the  muscles  which  surround  it. 

Any  portion  of  the  thumb  is  valuable  for  opposition  to  the 
fingers,  but,  if  necessary,  the  whole  of  it  may  be  taken  away 
by  cutting  in  a  curve,  with  the  convexity  downwards,  from  the 
web  connecting  it  with  the  fore-finger  to  the  opposite  side  of 
the  joint,  both  on  the  dorsal  and  palmar  aspects,  raising  the 
rounded  flaps,  and  disarticulating.  The  whole  metacarpal  bone 
may  be  removed  along  with  the  thumb  on  a  similar  plan,  by 
entering  the  knife  a  little  above  the  articulation  with  the  tra- 
pezium, and  cutting  first  longitudinally,  and  then  with  a  gentle 
curve  to  the  web,  on  each  side  of  the  bone,  then  dissecting 
up  the  flaps,  and  dividing  the  ligaments  of  the  joint.*  This 


•  For  removing  the  thumb  or  little  finger  with  the  metacarpal  bone,  other 
modes  of  operating,  somewhat  moi-e  rapid,  but  in  other  respects  disadvantageous 
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operation  has  been  often  performed  for  tumour  of  the  meta- 
carpal bone ;  but  from  a  case  published  by  Mr.  Syme,  it  would 
appear  that  under  such  circumstances  a  useful  thumb  may  be 
preserved  by  excising  the  bone  affected.* 

The  thumb  alone  or  a  single  finger,  being  far  more  useful 
than  any  substitute,  should  always  be  retained  if  possible  in 
cases  of  injury ;  an  artificial  hand  being  afterwards  used,  pro- 
vided with  a  claw,  against  which  the  single  digit  left  may  be 
pressed  so  as  to  hold  objects  firmly. 

Circumstances  would  occasionally  admit  of  amputation  at  the 
wrist-joint,  supposing  this  a  desirable  procedure.  But  of  its  two 
alleged  advantages  over  amputation  in  the  fore-arm,  viz.  the 
retention  of  pronation  and  supination,  and  a  longer  stump,  the 
former,  supposing  such  movements  of  an  artificial  limb  to  be 
desirable,  would  probably  be  often  prevented  by  fibrous  union 
between  the  radius  and  ulna,  while  the  latter  is  found  by  the 
instrument-makers  to  encroach  upon  the  space  required  for 
adapting  the  artificial  limb.  The  operation,  if  desired,  may  be 
performed  by  cutting  across  the  back  of  the  wrist  from  one  sty- 
loid process  to  the  other,  in  a  line  presenting  a  slight  concavity 
downwards,  in  accordance  with  the  form  of  the  articulation, 
opening  the  joint  on  its  dorsal  aspect,  then  shaping  a  rounded 
flap  in  the  palm,  raising  it  to  the  joint,  and  disarticulating. 
Another  method  is  to  cut  the  palmar  flap  from  within  outwards 
after  disarticulation  ;  but  the  prominence  of  the  pisiform  bone 
prevents  this  from  being  satisfactorily  accomplished. 

Amputation  in  the  fore-arm  may  be  performed  by  antero-pos- 
terior  flaps.  In  front,  where  the  muscles  are  in  larger  amount, 
transfixion  may  be  adopted ;  but  behind,  the  presence  of  the 
two  bones  prevents  this,  except  near  the  wrist,  where  it  may  be 
effected,  provided  the  soft  parts  have  their  natural  laxity,  by 
pinching  up  the  skin,  and  passing  the  knife  as  close  to  the 
radius  and  ulna  as  possible,  when,  after  the  integument  has 
fallen  back  to  its  usual  position,  the  extremities  of  the  wound 
will  be  placed  so  far  forward  that  the  knife  can  be  introduced 
through  them  in  forming  the  anterior  flap.  But  it  is  probably 
always  well  to  cut  the  dorsal  flap  from  without  inwards,  and  to 


even  ■when  applicable,  were  recommended  before  the  introduction  of  anaesthesia. 
At  present,  it  appears  only  necessary  to  mention  such  as  are  calculated  to  give 
the  best  results. 

*  Observations  in  Clinical  Surgery,  p.  38. 
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raise  it  so  that  it  sliall  consist  chiefly  of  integument,  in  order 
that  redundancy  of  muscle  and  consequent  tension  may  be 
avoided.  The  surgeon,  standing  on  the  (patient's)  left  side  of 
the  limb,  and  holding  it  with  the  dorsal  surface  towards  him, 
enters  the  knife  a  little  to  the  palmar  side  of  the  bone  that  is 
the  further  from  him,  and  cuts  through  the  skin  and  fat  so  as 
to  shape  a  rounded  dorsal  flap,  terminating  the  incision  a  little 
to  the  palmar  side  of  the  nearer  bone,  where  he  at  once  pushes 
in  the  point  of  the  knife,  so  that  it  may  pass  in  front  of  the 
bones  and  emerge  at  the  place  where  the  operation  was  com- 
menced, and  cuts  a  fleshy  palmar  flap  from  within  outwards. 
He  then  dissects  up  the  dorsal  flap  ;  and  the  soft  parts  being 
drawn  back  by  an  assistant,  clears  both  bones  thoroughly  about 
tliree-quarters  of  an  inch  higher  up,  and  applies  the  saw.  The 
interosseous  artery,  which  is  apt  to  retract  beside  the  unyielding 
interosseous  membrane,  must  always  be  secured,  as  well  as  the 
radial  and  ulnar  trunks ;  and  if  the  median  or  ulnar  nerve  is 
exposed  in  the  palmar  flap,  it  should  be  shortened  with  scissors, 
to  prevent  the  occurrence  of  paiirful  sj^mptoms  as  the  stump 
heals.  For  preventing  hsemorrhage  during  the  operation,  it  is 
as  well  to  apply  a  tourniquet  to  the  arm,  as  the  free  arterial 
anastomosis  in  the  upper  limb  may  cause  bleeding,  in  spite  of 
effectual  digital  compression  of  the  brachial  vessel.  In  mus- 
cular subjects,  the  modified  circular  operation  will  afi'ord  better 
results. 

There  is  no  objection  to  amputation  at  the  elbow-joint,  in 
cases  adapted  for  it.  The  most  eligible  plan  is  to  cut  a  large 
anterior  flap  from  within  outwards,  after  transfixing  the  par- 
tially-extended limb  in  front  of  the  joint,  bearing  in  mind  that 
the  line  of  the  articulation  is  oblique  to  the  axis  of  the  humerus, 
and  is  considerably  further  below  the  internal  than  the  external 
condyle.  The  flap  being  then  held  up  by  an  assistant,  the 
points  of  transfixion  are  connected  posteriorly  by  a  semicircular 
stroke  of  the  knife,  which,  besides  dividing  the  integument, 
jjrobably  detaches  the  radius,  and  a  few  touches  with  the  point 
of  the  instrument  will  sever  the  connections  of  the  ulna.  The 
assistant  should  keep  the  skin  of  the  back  of  the  arm  drawn 
upwards  during  the  operation. 

Amputation  of  the  arm  presents  a  good  example  of  the  double- 
flap  operation  by  transfixion.  The  point  of  the  knife  being 
entered  at  one  side  of  the  limb,  avoiding  the  site  of  the  brachial 
vessels  and  nerves,  is  pushed  on  in  front  of  the  bone ;  and  then. 
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by  sliglitly  raising-  the  handle,  is  made  to  emerge  at  a  place 
exactly  opposite.  The  anterior  flap  is  then  cut  with  a  brisk 
sawing  movement  of  the  instrument,  which  is  first  directed 
longitudinally  for  a  short  distance,  and  then  turned  gradually 
towards  the  surface,  and  brought  out  perpendicularly  to  the 
integument.  The  flap  is  now  lightly  raised  by  the  assistant, 
without  any  traction,  for  this  would  interfei'e  with  transfixion 
behind  the  bone,  which  is  efii'eeted  through  the  extremities  of 
the  wound  already  made,  and  the  posterior  flap  is  cut  like  the 
anterior.  The  assistant  now  retracts  the  flaps  firmly,  when  a 
circular  sweep  of  the  knife  exposes  the  bone  about  an  inch  above 
the  angle  of  union  of  the  flaps,  and  another  similar  turn  of  the 
instrument  prepares  it  for  the  aj^plication  of  the  saw.  The 
edges  of  the  wound  meet  accurately  when  brought  together, 
producing  a  symmetrically  rounded  stump.  But  when  the 
muscles  are  largely  developed,  it  is  well  to  avoid  the  incon- 
venience occasioned  by  their  redundancy,  by  cutting  the  flaps 
from  without  inwards,  or  by  employing  the  modified  circular 
method. 

Amputation  at  the  shoulder-joint  is  an  operation  which  yields 
very  satisfactory  results,  as  was  strikingly  shown  by  the  experi- 
ence of  the  late  Baron  Larrey,  who,  during  the  wars  of  the  first 
Napoleon,  saved  ninety  out  of  a  hundred  cases,  in  spite  of  the 
very  unfavourable  circumstances  of  military  practice.* 

Of  the  various  methods  that  have  been  proposed,  that  of 
Lisfranc  is  the  most  expeditious.  The  arm  being  raised  so  as  to 
relax  the  deltoid,  the  point  of  a  long-bladed  knife  is  introduced 
about  midway  between  the  coracoid  and  acronlion  processes, 
and  thrust  round  the  outer  side  of  the  joint  till  it  comes  out 
within  the  posterior  fold  of  the  axilla  (or,  if  the  left  limb  be  the 
subject  of  operation,  the  direction  of  transfixion  is  reversed), 
when  a  large  muscular  external  flap  is  rapidly  cut ;  and  this 
being  held  up  by  an  assistant,  and  the  arm  drawn  downwards 
and  forwards,  the  joint  is  opened  by  cutting  firmly  upon  the 
head  of  the  bone,t  which  is  then  raised  from  its  socket  so  that 
the  knife  may  be  passed  round  it,  and  carried  downwards  along 

*  Memoire  de  Chiruryie  militaire,  par  le  baron  D.  J.  Larrey,  tome  iv. 
p.  434. 

t  Strictly  speaking,  this  is  Dupuytren's  modification  of  tlie  method  of 
Lisfranc,  who  depressed  the  arm  at  the  commencement  of  the  operation,  and 
opened  the  joint  during  the  transfixion;  but  this  was  a  less  easy  proceeding, 
though  shorter  by  a  few  seconds  in  very  expert  hands. 
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the  inner  surface  of  its  neck  and  shaft,  followed  by  the  other 
hand  of  the  assistant,  which  grasps  the  tissues  that  lie  between 
the  track  of  the  instrument  and  the  axilla,  so  as  to  prevent 
bleeding  from  the  main  artery,  when  it  is  divided  in  the  com- 
pletion of  the  short  internal  flap. 

This  operation,  however,  is  rarely  available  in  practice.  Its 
satisfactory  performance  requires  the  leverage  of  the  humerus, 
which  is  generally  broken  in  cases  of  injury  demanding  removal 
of  the  limb,  in  which  also  the  parts  necessary  for  the  large  ex- 
ternal flap  are  often  encroached  on  ;  and  in  tumour  of  the  bone, 
which  is  the  other  affection  that  most  frequently  calls  for 
amputation  in  this  situation,  transfixion  becomes  impossible. 

On  the  other  hand,  Larrey's  mode  of  operating,  by  lateral 
flaps  of  equal  size,  proved  almost  always  applicable  in  his  cases 
of  gun-shot  wound,  while  it  was  as  secure  against  haemorrhage 
as  that  of  Lisfranc.  Thrusting  the  point  of  a  knife  of  moderate 
length  down  to  the  bone  immediately  below  the  acromion  pro- 
cess, Larrey  first  made  a  longitudinal  incision  about  two  inches 
in  length,  from  the  extremity  of  which  he  cut  in  a  curved  line 
at  each  side  of  the  limb  to  the  fold  of  the  axilla ;  then  dissected 
up  the  muscular  flaps  so  as  to  expose  the  articulation  completely, 
a  finger  of  an  assistant  being  placed  upon  the  divided  circumflex 
artery ;  and,  having  severed  the  connections  of  the  head  of  the 
humerus,  passed  the  knife  round  it,  and  kept  the  instrument  close 
to  the  inner  side  of  the  bone,  till,  turning  the  edge  towards  the 
surface,  he  last  of  all  divided  transversely  the  tissues  intervening 
between  the  axillary  folds,  containing  the  artery,  previously 
commanded  by  the  hand  of  the  assistant  following  the  knife.* 

This  operation  is  improved  by  dividing  the  structures  between 
the  folds  of  the  axilla  obliquely,  as  part  of  the  internal  flap,  the 
lower  portion  of  which  is  reserved  to  be  cut  from  within  out- 
wards, at  the  conclusion  of  the  operation  :  the  result  being  two 
precisely  similar  semilunar  flaps,  meeting  above  at  the  acromion  9 
and  below  at  the  posterior  fold  of  the  axilla,  adapted  for  imme- 
diate union  throughout  their  length,  and  presenting  as  small  a 
wound  as  is  consistent  Avith  an  efficient  covering. 


*  During  one  period  of  his  practice,  he  formed  the  lower  parts  of  the  flaps 
by  transfixing  from  the  end  of  the  longitudinal  incision  to  the  borders  of  the 
axilla,  and  cutting  from  within  outwards;  but  the  method  given  in  the  text  is 
that  to  which  he  ultimately  gave  the  preference.  See  Larrey's  Clinique  chiinr- 
gicale,  1829,  p.  563. 
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When  the  bone  is  broken  near  the  joint,  it  will  be  found 
useful  to  adopt  Mr.  Syme's  expedient  of  introducing  the  finger 
into  a  longitudinal  wound  in  the  capsule,  for  the  purpose  of 
drawing  down  the  head  of  the  bone  so  as  to  gain  access  to  its 
attachments.  In  some  cases  of  tumour  it  may  be  necessary  to 
raise  all  the  soft  parts,  including  the  axillary  vessels,  from 
without  inwards  ;  when  hsemorrhage  must  be  restrained  by 
compression  of  the  subclavian  artery  over  the  first  rib,  by  the 
thumb  of  an  assistant  pressed  down  behind  the  collar-bone. 

Sometimes  it  may  be  best  to  make  a  large  superior  flap,  cut 
from  without  inwards,  containing  the  whole  width  and  chief 
length  of  the  deltoid  muscle  ;  but  circumstances  will  often  arise 
in  which  no  regular  rule  can  be  followed,  and  the  parts  that 
happen  to  be  sound  must  be  turned  to  the  best  advantage, 
according  to  the  judgment  of  the  operator.  Even  when  a  large 
raw  surface  is  left,  the  granulating  process  will  complete  the 
cure,  as  is  well  illustrated  by  some  of  Larrey's  cases,  which 
terminated  satisfactorily  after  extensive  loss  of  the  soft  parts  of 
the  shoulder  and  removal  of  portions  of  the  scapula. 

Amputations  in  the  Lower  Extremity. 

The  distal  phalanx  of  the  great  toe  may  be  removed  in  the 
same  way  as  that  of  a  finger.  When  one  of  the  smaller  toes  is 
in  a  condition  requiring  amputation  at  all,  it  should  be  taken 
away  entirely,  since  any  portion  left  would  be  likely  to  prove 
inconvenient  from  being  tilted  upwards.  The  operation  is 
exactly  similar  to  that  for  a  finger;  but  it  must  be  borne  in 
mind  that  the  articulation  with  the  metatarsal  bone,  which  is 
the  starting-point  for  the  incisions,  is  much  further  behind  the 
Tveb  than  the  corresponding  joint  in  the  hand,  in  proportion  to 
the  size  of  the  digit. 

When  the  whole  great  toe  is  removed,  or  the  little  toe,  the 
prominent  part  of  the  head  of  the  metatarsal  bone  must  be  cut 
off  by  an  oblique  application  of  the  bone-pliers,  as  it  would 
prove  inconvenient  if  left.  The  longitudinal  part  of  the  incision 
in  the  soft  parts  should  be  placed  on  the  dorsum  of  the  foot,  to 
avoid  the  inconvenience  that  might  arise  from  pressure  on  a 
scar  at  the  lateral  aspect.  In  amputating  the  great  or  little  toe, 
together  with  the  whole  metatarsal  bone,  it  is  best  to  proceed 
as  in  the  analogous  operation  for  the  little  finger,  the  incision 
being  commenced  on  the  dorsum  of  the  foot,  about  a  quarter  of 
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an  incli  behind  the  articulation  with  the  tarsus,  and  carried 
longitudinally  to  near  the  metatarso-phalangeal  joint,  where  it 
bifurcates  to  embrace  the  root  of  the  toe.  The  knife,  which 
should  be  a  strong-  one,  is  then  applied  with  a  short  sawing- 
action  close  to  the  metatarsal  bone  and  its  articulation  with 
the  toe,  so  as  to  clear  them  completely,  and  the  ligamentous 
attachments  of  the  base  of  the  bone  are  lastly  divided  with  the 
jjoint  of  the  instrument.  In  the  case  of  the  great  toe,  it  is 
especially  important  to  keep  the  knife  well  under  command, 
and  avoid  thrusting  its  point  deeply  into  the  sole  ;  for  this, 
besides  inflicting  unnecessary  punctures,  may  wound  the  plantar 
artery  at  a  part  difficult  of  access.  This  mode  of  removing  the 
great  or  little  toe  and  its  metatarsal  bone,  though  not  so  rapid 
as  that  of  dissecting  up  a  flap  from  the  side  of  the  foot,  then 
cutting  between  the  toe  to  be  removed  and  the  adjoining  one, 
and  disarticulating,  has  the  great  advantage  of  avoiding  any 
scar  in  the  sole. 

If  more  metatarsal  bones  than  one  require  removal,  the  in- 
cision must  be  begun  in  the  same  way,  but  made  to  include  the 
roots  of  all  the  toes  concerned,  so  as  to  form  a  dorsal  and  a 
plantar  flap ;  and  even  in  case  of  caries  in  the  articulation 
between  the  tarsus  and  metatarsus  at  one  side,  a  useful  foot 
may  be  left  after  taking  away  the  bones  affected,  by  means  of  a 
similar  incision  commenced  further  back. 

The  separation  of  the  whole  metatarsus  from  the  tarsus  is  an 
operation  seldom  called  for ;  but  it  is  evident,  from  the  account 
given  by  the  late  Mr.  Hey,  of  Leeds,*  who  introduced  it,  that  it 
affords  excellent  results.  When  the  state  of  the  soft  parts 
j-iermits,  the  ends  of  the  exposed  tarsal  bones  should  be  covered 
with  a  long  flap  from  the  sole,  turned  up  to  unite  with  the 
dorsal  integument,  cut  very  short  ;  so  that  the  cicatrix,  being 
on  the  upper  part  of  the  foot,  may  be  out  of  the  way  both 
of  pressure  in  walking  and  of  contact  with  objects  in  front  of  it. 
In  performing  the  operation,  it  must  be  remembered  that  the 
tarso-metatarsal  articulations  are  not  in  a  regular  line,  but  that 
the  base  of  the  second  metatarsal  bone  is  locked  between  the 
fii-st  and  third  cuneiform  bones,  of  which  the  former  is  the  more 
prominent,  and  is  connected  laterally  with  the  second  meta- 
tarsal by  a  very  strong  interosseous  ligament.  To  divide  this 
ligament,  Lisfranc  adopted  the  plan  of  thrusting  an  amputating 


•  Iley's  Ohservntions,  p.  555. 
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knife  obliquely  downwards  and  backwards  between  tlie  first  and 
second  metatarsal  bones  into  the  substance  of  the  sole,  the 
tissues  of  which  served  as  a  fulcrum,  supporting  the  point  of 
the  instrument,  when  its  edge  was  urged  forcibly  between  the 
bases  of  the  bones  by  pushing  the  handle  backwards.  This, 
however,  is  a  needlessly  rough  proceeding ;  for  by  pressing 
fi.rmly  back  between  the  bases  of  the  bones  a  strong  and  short 
knife,  such  as  ought  to  be  used  for  the  rest  of  the  operation, 
the  ligament  may  be  cut  without  difficulty ;  after  which  all  the 
articulations  are  readily  separated  by  scratching  through  the 
dorsal  and  other  ligaments  with  the  point  of  the  knife,  while 
the  metatarsus  is  strongly  depressed. 

The  secret  of  facility  in  the  operation  lies  in  hitting  the  line 
of  the  articulations  ;  but  this  is  readily  enough  done  by  finding 
first  the  joints  of  the  first  and  fifth  metatarsal  bones,  and 
bearing  in  mind  that  the  others  lie  in  a  line  between  them, 
slightly  convex  forwards,  interrupted  by  the  recession  of  the 
second  bone.  The  prominence  of  the  base  of  the  fifth  metatarsal 
indicates  the  situation  of  its  joint,  and,  if  the  parts  be  in  a 
natural  condition,  the  articulation  of  the  first  metatarsal  with 
the  first  cuneiform  can  also  be  felt.  Should  inflammatory 
thickening  obscure  the  position  of  the  latter,  it  might  be  well 
to  measure  the  distance  of  the  corresponding  joint  from  tlie 
internal  malleolus  on  the  sound  foot ;  or  assistance  may  be 
derived  from  the  circumstance  that  the  joint  lies  midway 
between  the  malleolus  and  the  metatarso-phalangeal  articu- 
lation. 

These  points  having  been  precisely  ascertained,  the  surgeon 
grasps  the  fore  part  of  the  sole  with  his  left  hand,  placing  the 
tip  of  the  forefinger  at  one  of  the  joints,  and  the  thumb  at  the 
other,  to  mark  their  position,  and  cuts  firmly  across  the  dorsum 
of  the  foot  in  a  line  slightly  convex  forwards,  a  little  anterior 
to  the  articulations,  taking  care  that  the  incision  commences 
and  ends  fairly  in  the  sole.  He  then  opens  the  joints  of  the 
first  and  fifth  metatarsal  bones,  so  as  to  ensure  finding  the  line 
of  the  articulations  afterwards,  and  next  shapes  a  long  plantar 
flap  by  an  incision  extending  from  the  extremities  of  that 
already  made  along  the  sides  of  the  foot  and  roots  of  the  toes, 
dissects  up  the  flap  from  the  bones,  and  completes  the  disarticu- 
lation in  the  manner  above  described. 

When  the  anterior  part  of  the  sole  is  unsound,  a  shorter 
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plantar  flap  and  a  proportionally  longer  dorsal  one  may  be 
made,  as  recommended  by  Sir  Astley  Cooper.* 

Sometimes  the  proceeding  may  be  greatly  simplified  by 
sawing  through  the  metatarsal  bones  a  little  anterior  to  their 
bases,  and  so  avoiding  disarticulation  altogether.  This  method 
would  probably  have  another  advantage,  from  making  the 
stump  of  the  foot  longer,  and  therefore  a  more  effectual  lever 
for  opposing  the  muscles  which  act  upon  the  calcaneum  through 
the  tendo  Achillis ;  for  experience  has  shown  that  when  the 
foot  is  much  shortened,  the  heel  is  apt  to  be  drawn  up,  so  as  to 
cause  the  end  of  the  stump  to  point  more  and  more  towards  the 
ground,  producing  lameness  or  entire  inability  to  walk.  This 
has  been  noticed  especially  after  Chopart's  amputation  through 
the  tarsus,  which  is  consequently  an  undesirable  operation,  even 
in  cases  of  injury ;  while  in  caries  it  is  further  objectionable, 
because  the  part  of  the  tarsus  left  behind,  though  apparently 
sound  at  the  time,  may  become  affected  with  the  same  disease 
at  a  later  period. 

It  it  be  wished,  however,  Chopart's  operation  may  be  per- 
formed on  the  same  principle  as  Hey's,  by  making  a  very  short 
dorsal  flap,  and  a  plantar  one  reaching  to  the  balls  of  the  toes, 
to  cover  the  exposed  anterior  surfaces  of  the  astragalus  and  os 
calcis.  The  articulation  between  them  and  the  navicular  and 
cuboid  bones  will  be  found  in  a  line  running  across  the  foot, 
through  a  point  midway  between  the  external  malleolus  and  the 
base  of  the  fifth  metatarsal  bone. 

In  the  amputation  at  the  ankle  devised  by  Mr.  Syme,  the 
bones  of  the  leg  are  divided  just  above  the  bases  of  the  malleoli ; 
a  covering  for  the  osseous  surfaces  being  provided  from  the 
integument  of  the  heel ;  the  result  being  a  stump  admirably 
fitted  for  bearing  the  weight  of  the  body.  At  the  same  time, 
the  parts  likely  to  originate  carious  disease  are  completely 
got  rid  of;  so  that  this  operation  is  calculated  to  supersede 
entirely  that  of  Chopart,  besides  taking  the  place  of  ampu- 
tation of  the  leg  in  the  majority  of  the  cases  formerly  supposed 
to  demand  it. 

The  operation  should  be  performed  as  follows.  Provision 
being  made  against  hsemorrhage  from  the  anterior  and  posterior 
tibial  arteries,  by  the  pressure  of  the  thumb  and  finger  of  an 
assistant,  placed  respectively  on  the  middle  of  the  fore  part  of 


*  Surgical  Lectures,  edited  by  Tyrrell,  vol.  ii.  p.  432. 
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the  limb  and  behind  the  tibia,  about  two  inches  above  the  joint, 
or  by  a  tourniquet  applied  in  the  same  situation,  and  the  foot 
being  held  at  right  angles  to  the  leg,  the  surgeon  puts  his  left 
hand  behind  the  heel,  with  the  finger  and  thumb  on  the  places 
where  the  incisions  are  to  commence  and  terminate  ;  these  being 
the  tip  of  the  external  malleolus  and  the  point  exactly  opposite  on 
the  inner  side,  i.e.  not  at  the  tip  of  the  internal  malleolus,  but 
considerably  below  and  behind  it.  With  a  knife,  short  and  strong 
both  in  blade  and  handle,  he  now  cuts  down  to  the  bone  across  the 
sole,  from  one  of  these  points  to  the  other,  in  a  plane  either  vertical 
or  sloping  slightly  towards  the  heel  when  that  part  is  unusu.ally 
prominent;  and  then,  extending  the  foot,  joins  the  horns  of 
this  incision  by  another  running  as  straight  as  possible  across 
the  front  of  the  ankle.  He  next  dissects  up  the  posterior  flap 
from  the  os  calcis,  keeping  the  edge  of  the  knife  close  to  the  bone 
with  the  guidance  of  the  left  thumb-nail,  till  the  point  of  the 
calcaneum  is  fairly  turned,  when  he  proceeds  to  open  the  joint 
in  front,  divides  each  lateral  ligament  with  a  stroke  of  the 
knife  applied  between  the  malleolus  and  astragalus,  and  com- 
pletes the  removal  of  the  foot  by  severing  the  tendo  Achillis. 
He  then  prepares  the  bones  of  the  leg  for  the  application  of 
the  saw ;  taking  care,  when  cutting  behind  the  tibia,  to  keep 
close  to  its  surface,  from  which  the  posterior  tibial  artery  is 
separated  only  by  a  little  loose  cellular  tissue ;  and  lastly,  he 
takes  off  the  malleoli  along  with  a  slice  of  the  intervening  part 
of  the  tibia,  sawing  perpendicularly  to  the  axis  of  the  limb. 

It  is  a  common  mistake  to  make  the  inner  end  of  the  incision 
at  the  internal  malleolus,  instead  of  opposite  the  extremity  of 
the  outer  one.  This  has  two  bad  effects  :  it  renders  the  flap 
unsymmetrical,  and,  what  is  far  worse,  it  makes  it  unneces- 
sarily long,  and  thus  introduces  an  element  of  difficulty  and 
risk  into  an  easy  and  safe  operation.  Eor  when  the  incision  is 
carried  forwards  to  the  hollow  of  the  foot,  it  becomes  a  most 
troublesome  task  to  turn  back  the  integument  over  the  pro- 
minence of  the  heel ;  and  the  knife  being  thrust  the  operator 
knows  not  where,  the  subcutaneous  tissue  on  which  the  skin 
depends  for  its  nourishment  is  punctured  and  scored^  and  per- 
haps the  point  of  the  instrument  appears  occasionally  through 
the  skin  itself,  while  the  flap  is  subjected  to  violent  wrenching 
j  in  the  effort  to  draw  it  back  over  the  bony  projection.  Under 
such  a  combination  of  unfavourable  circumstances,  it  is  but 
natural  that  it  should  slough. 
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On  the  other  hand,  when  the  flap  has  been  made  as  above 
directed,  in  accordance  with  the  latest  recommendations  of  the 
author  of  the  operation,*  it  applies  itself  with  perfect  uniformity 
to  the  surface  it  is  designed  to  cover,  and  has  no  disposition  to 
shift  to  one  side  in  the  after  progress  of  the  case ;  and  every 
stroke  of  the  knife  by  which  it  is  raised  being  made  under  the  eye 
of  the  surgeon,  without  any  forcicle  traction,  it  is  as  little  liable 
to  slough  as  any  other  portion  of  integument  with  an  equally 
broad  base  and  an  equally  rich  vascular  supply.  Even  the  in- 
tegrity of  the  posterior  tibial  artery,  though  desirable,  is  by  no 
means  essential,  provided  the  rest  of  the  subcutaneous  tissue 
has  been  left  uninjured.  Many  persons,  in  discussing  the 
merits  of  this  operation,  seem  to  assume  as  an  axiom  that 
sloughing  of  the  flap  must  occasionally  take  place  ;  but  I  am 
persuaded  from  very  extensive  experience  that,  if  the  skin  of 
the  heel  be  sound,  such  an  occurrence  will  always  be  the  fault 
of  the  surgeon. 

Hence  the  various  modifications  of  the  original  method  that 
have  been  suggested,  though  commonly  discussed  chiefly  with 
reference  to  a  fear  of  sloughing,  must  be  judged  of  entirely  on 
other  grounds.  Thus  the  plan  introduced  by  the  late  Dr. 
Eichard  Mackenzie,  of  Edinburgh,  of  making  the  base  of  the 
flap  at  the  inner  side,  that  it  may  have  a  more  free  supply  of 
blood  from  the  posterior  tibial  artery,  is  not  to  be  regarded 
as  a  substitute  for  the  simpler  method  of  a  posterior  flap ;  yet 
it  proves  useful  in  case  of  unsoundness  of  the  integument  on 
the  outer  side  of  the  heel ;  and  it  is  probable  that  an  external 
flap  might  be  made  with  equal  advantage  if  the  internal  aspect 
of  the  limb  were  aff'ected. 

The  operation  of  Professor  Pirogoff,  of  Petersburg,  in  which 
the  posterior  part  of  the  os  calcis  is  sawn  off  and  turned  up  as 
part  of  the  flap  to  unite  with  the  cut  end  of  the  tibia,  has  the 
disadvantage  in  cases  of  caries  that  it  entails  a  risk  of  re- 
currence of  disease  in  the  portion  of  the  calcaneum  remaining. 
It  is  also  more  complicated  than  Mr.  Syme's  method,  from  the 
necessity  of  accurate  adjustment  of  the  osseous  surfaces,  with  a 
view  to  tliieir  union ;  while  the  increased  length  of  the  stump 
which  it  produces  is  rather  objectionable  than  otherwise  ;  for, 
with  the  original  operation,  the  space  afforded  for  the  artificial 
foot  is  not  more  than  the  maker  finds  convenient. 

•  See  Mr.  Syme's  Clinical  Lectures  in  the  Lancet,  185-4. 
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When  the  ankle  is  affected  with,  caries,  the  vertical  articular 
surfaces  by  which  the  joint  is  continued  upwards  between  the 
tibia  and  fibula  should  be  removed  with  cutting  pliers,  to  guard 
as^ainst  recurrence  of  disease  in  tha,t  situation. 

In  cases  which  do  not  admit  of  Mr.  Syme's  operation,  ampu- 
tation immediately  above  the  ankle  should  be  performed  if 
possible,  in  preference  to  that  at  '  the  seat  of  election,'  a  little 
below  the  knee ;  for  although  the  use  of  the  knee-joint  may  be 
retained  even  with  a  very  short  stump,  the  longer  one  gives 
greater  command  over  the  artificial  limb,  and  the  operation 
involves  less  risk  to  life. 

Different  methods  may  here  be  employed.  One  mode  is  to 
make  a  short  semilunar  anterior  flap  cut  from  withovit  inwards, 
and  a  larger  posterior  one  formed  by  transfixing  behind  the 
bones  and  cutting  downwards  and  outwards,  the  saw  being 
applied  a  little  above  the  bases  of  the  flaps ;  or  antero-posterior 
skin-flaps  of  equal  length  may  be  made,  and  the  bones  divided 
somewhat  higher  up.  Or  again,  the  modified  circular  ope- 
ration* is  applicable  in  this  situation. 

But  the  method  by  longer  anterior  flap  is  greatly  to  be  preferred 
to  any  other,  on  account  of  the  excellent  covering  it  affords,  with 
the  cicatrix  out  of  the  way  of  pressure,  enabling  the  stump  to 
sustain  the  whole  or  a  considerable  part  of  the  weight  of  the 
body  on  its  extremity.  The  principles  on  which  the  operation 
should  be  performed  have  been  already  fully  discussed  in  former 
pages,t  but  a  modification  of  the  plan  there  indicated  is  called 
for  on  account  of  the  difiiculty  of  retracting  the  soft  parts  from 
the  bones.  This  arises  especially  from  the  intimate  attachment 
of  the  muscles  to  the  fibula ;  but  if  these  are  divided  through 
an  extension  upwards  of  the  outer  longitudinal  incision,  no 
difficulty  is  experienced,  unless  the  tissues  are  condensed  by 
inflammatory  thickening,  in  effecting  retraction  of  the  remaining 
soft  parts  from  the  tibia  without  dividing  the  skin  at  the  inner 
side  to  a  higher  level  than  the  typical  operation  demands. 

i'  Another  point  requiring  special  attention  in  the  leg,  as  com- 
pared with  the  thigh,  is  the  raising  of  the  anterior  flap.  The 

i  anterior  tibial  artery,  on  which  the  flap  depends  for  its  nutrition, 
lies  close  to  the  interosseous  membrane,  and  would  be  very 
liable  to  be  punctured  during  the  dissection  if  we  did  not  follow 

I  Mr.  Teale's  advice  in  conducting  it.    He  pointed  out  that  in 


*  See  p.  601. 
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consequence  of  the  looseness  of  the  cellular  connections  of  the 
interosseous  membrane,  there  is  no  difficulty  in  separating  the 
parts  in  front  from  its  surface  with  the  finger  tip,  while  dividing 
with  the  knife  the  attachments  of  the  muscles  to  the  bones.* 
In  this  way,  the  vessel  is  secured  from  any  chance  of  injuiy. 

Immediately  above  the  ankle  the  operation  is  performed  as 
follows.  The  diameter  of  the  limb  having  been  ascertained  by 
spanning  it,  a  straight  longitudinal  incision  of  that  length  is 
made  at  the  inner  side  of  the  leg,  and  on  the  outer  aspect 
another  similar  incision  directly  over  the  fibula  and  extending 
about  an  inch  higher  up.  The  lower  ends  of  these  incisions  are 
connected  by  cutting  across  the  front  of  the  limb  in  a  direction 
transverse  in  the  main,  but  rounded  off  where  it  joins  the 
lateral  lines.  The  knife  is  next  carried  round  the  back  of  the 
limb  to  the  bones  from  the  upper  end  of  the  internal  incision  to 
a  point  exactly  opposite  on  the  outer  side,  which  wiU  be  about 
an  inch  below  the  upper  end  of  that  incision ;  the  instrument 
being  carried  in  a  line  slightly  convex  downwards,  so  as  to  form 
a  very  short  posterior  flap.  The  anterior  flap  is  then  raised  in 
the  manner  above  mentioned,  including  everything  in  front  of 
the  bones  and  interosseous  membrane;  after  which  the  tibia 
and  fibula  are  cleared  as  high  as  the  level  of  the  upper  end  of 
the  outer  incision,  the  finger  tip  being  still  used  in  detaching 
the  parts  anterior  to  the  interosseous  membrane. 

In  order  to  avoid  splintering  the  fibula,  it  is  best  to  saw  both 
bones  at  the  same  time,  and  to  finish  the  fibula  before  the 
tibia.  The  sharp  angle  of  the  spine  of  the  tibia,  being  apt  to 
cause  ulceration  of  the  skin  over  it,  should  be  removed;  and 
the  most  convenient  way  of  doing  this  is  to  commence  with 
sawing  obliquely  for  a  short  distance  from  a  point  about  half 
an  inch  above  the  place  where  the  bones  are  to  be  divided 
transversely.  Supposing  the  antiseptic  treatment  employed, 
the  cutaneous  margins  of  the  flaps  may  be  stitched  very  closely, 
except  at  the  upper  end  of  the  oiiter  incision  which  is  left  open 
for  the  drain,  and  serves  admirably  for  the  purpose,  as  it  leads 
directly  from  the  cut  surfaces  of  the  bones,  and  is  dependent  in 
position  from  the  circximstance  that  the  limb  reposes  on  its 
outer  side.  Accurate  stitching  is  desirable  elsewhere,  in  conse- 
quence of  the  disproportion  of  the  sizes  of  the  two  flaps,  which 
however,  is  diminished  by  making  a  short  posterior  flap  as 
advised. 


IN  THE  LOWEE  LIMB. 


647 


In  amputating'  through  the  calf  on  the  same  principle,  the 
operation  is  similar,  except  that,  for  reasons  before  discussed,* 
the  anterior  flap  need  not  be  longer  than  two-thirds  of  the 
diameter  of  the  limb ;  but,  to  compensate  for  its  diminution, 
the  posterior  flap  must  be  made  at  least  half  as  long  as  the 
anterior,  by  carrying  the  knife  round  the  back  of  the  limb  at 
an  angle  of  forty-five  degrees  through  the  integuments,  and 
dissecting  them  up  to  the  level  of  the  upper  end  of  the  inner 
incision,  before  cutting  towards  the  bones,  so  as  to  get  rid  of 
the  heavy  and  contractile  mass  of  the  sural  muscles. 

The  old  flap  operation  is  still  employed  in  the  calf  by  many 
surgeons,  being  very  readily  accomplished  by  drawing  the  knife  in 
a  segment  of  a  circle  across  the  front  of  the  leg  from  one  bone  to 
the  other,  transfixing  behind  them,  and  cutting  first  downwards 
and  then  gradually  outwards,  next  dissecting  up  the  anterior 
flap  of  integument,  and  clearing  and  dividing  the  bones  at 
the  level  of  its  base.  But  it  is,  as  we  have  seen,t  a  most  un- 
desirable proceeding,  on  account  of  the  bulk  of  the  muscular 
mass  from  the  calf  turned  up  to  cover  the  ends  of  the  bones. 
Professor  Spence,  of  Edinburgh,  gets  rid  of  this  objection  by 
shaving  off  a  considerable  portion  from  the  face  of  the  posterior 
flap  after  forming  it.  But  though  this  is  undoubtedly  a  great 
improvement,  it  cannot  give  to  the  operation  the  advantages  of 
the  method  by  longer  anterior  flap. 

When  there  is  not  enough  sound  integument  to  admit  of  the 
latter  method,  the  modified  circular  operation  of  Mr.  Syme  % 
proves  highly  valuable,  enabling  us  to  form  out  of  the  smallest 
amount  of  materials  a  short  stump,  which  is  preferable  to  any 
that  result  from  operating  higher  up  in  the  limb,  the  patient 
either  retaining  the  use  of  the  joint  or  resting  his  weight  with 
great  security  and  comfort  upon  the  bent  knee. 

For  restraining  hsemorrhage  during  amputation  of  the  leg, 
the  tourniquet  should  be  applied  round  a  roller  placed  between 
the  hamstrings. 

The  great  merits  of  Mr.  Garden's  amputation  through  the 
condyles  of  the  femur  have  been  already  fully  discussed.  §  I 
cannot  but  agree  with  him  that  the  patella  should  always  be 
removed.  In  cases  of  injury  it  may  seem  a  tempting  thing  to 
leave  it,  sawing  off  its  articular  surface,  that  it  may  unite 
with  the  divided  end  of  the  femur;  but  having  tried  this  plan 


•  See  p.  608.         t  See  p.  600.         J  See  p.  601.  §  See  p.  606. 
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before  Mr.  Garden  publislied,  I  have  found  that  while  it  may 
result  in  an  admirable  stump,  it  is  sometimes  attended  with 
serious  inconvenience,  from  the  patella  being  tilted  up  from  its 
proper  position  by  the  action  of  the  quadriceps  extensor. 
Besides  this,  the  presence  of  the  patella  in  the  covering  for  the 
end  of  the  femur  interferes  with  its  adequacy,  and  makes  it 
needful  to  borrow  more  integument  from  the  front  of  the  leg 
than  is  otherwise  requisite.     And  as  regards  the  ultimate 
result,  when  the  sawn  extremity  of  the  femur  has  been  rounded 
off  by  ossific  deposit,  it  proves  little,  if  at  all,  inferior  to  the 
patella  for  bearing  the  weight  of  the  body.    The  only  objection 
to  Garden's  operation,  as  described  by  him,*  is  the  occasional 
occurrence  of  more  or  less  sloughing  of  the  long  anterior  flap 
of  skin,  in  spite  of  faultless  operating.    It  is  plain  that  the 
risk  of  sloughing  would  be  diminished  if  the  flap  could  be 
ma.de  shorter  by  not  carrying  the  horns  of  the  incision  by  which 
it  is  formed  so  high  up  the  limb  ;  and  on  making  experiments 
on  the  dead  body  some  years  ago,  to  ascertain  to  what  extent 
this  could  be  done  without  disadvantage,  I  found  that  it  is  by 
no  means  difiicult,  when  the  parts  are  in  their  natural  condition, 
to  accomplish  the  operation  without  making  any  anterior  flap 
at  all,  the  integuments  being  divided  transversely,  as  in  the  old 
circular  method,  at  the  level  of  the  lower  end  of  Mr.  Garden's 
flap.    I  also  found  it  advantageous  to  form  a  short  posterior 
skin-flap,  both  for  the  sake  of  coaptation  of  the  cutaneous 
margins  without  puckering,  and  as  a  useful  addition  to  the 
covering  for  the  end  of  the  stump. 

With  this  modification,  the  operation  is  performed  as  follows. 
The  surgeon  first  cuts  transversely  across  the  front  of  the  limb 
from  side  to  side  at  the  level  of  the  anterior  tuberosity  of  the 
tibia,  and  joins  the  horns  of  this  incision  posteriorly  by  carry- 
ing the  knife  at  an  angle  of  forty-five  degrees  to  the  axis  of  the 
leg  through  the  skin  and  fat.  The  limb  being  elevated,  he 
dissects  up  the  posterior  skin-flap,  and  then  proceeds  .to  raise 
the  ring  of  integument  as  in  a  circular  operation,  taking  due 
care  to  avoid  scoring  the  subcutaneous  tissue  ;  and,  dividing 
the  hamstrings  as  soon  as  they  are  exposed,  and  bending  the 
knee,  he  finds  no  difiiculty  in  exposing  the  upper  border  of  the 
patella.  He  then  sinks  his  knife  through  the  insertion  of  the 
quadriceps  extensor,  and  having  cleared  the  bone  immediately 

•  See  p.  606. 
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above  the  articular  cartilage  and  holding  the  limb  horizontal, 
he  applies  the  saw  vertically  and  at  the  same  time  transversely 
to  the  axis  of  the  limb  (not  of  the  bone),  so  as  to  ensure  a 
horizontal  surface  for  the  patient  to  rest  on.  The  popliteal 
artery  is  then  secured,  and  any  articular  or  other  small 
branches  that  may  require  it. 

When  the  soft  part^  are  thickened  and  condensed  by  inflam- 
mation, the  integuments  cannot  well  be  reflected  above  the 
patella  with  such  incisions  of  the  skin.  But  the  difficulty  may 
be  got  over  by  cutting  into  the  joint  as  soon  as  the  ligamentum 
patellae  is  exposed,  and  at  once  removing  the  leg  by  dividing 
the  ligaments  and  hamstrings ;  after  which  the  soft  parts  can 
be  retracted  from  the  femur  sufficiently  to  permit  the  appli- 
cation of  the  saw.  The  arteries  having  then  been  secured,  the 
patella  is  dissected  out  at  leisure. 

As  thus  performed.  Garden's  operation  takes  a  little  more 
time  and  pains  than  when  the  integument  is  divided  in  the 
form  of  an  anterior  flap ;  but  these  are  well  rewarded  by  the 
ample  covering  for  the  bone,  the  small  external  wound,  and  the 
perfect  security  against  sloughing. 

Some  surgeons  speak  highly  of  amputation  through  the  knee 
leaving  the  articular  portion  of  the  femur  and  the  patella,  a 
covering  being  provided  by  forming  a  large  anterior  and  short 
posterior  skin  flap  from  the  leg,  the  result  being  that  the 
patient  rests  his  weight  upon  the  broad  rounded  end  of  the 
bone  while  the  patella  is  drawn  up  by  the  quadriceps  to  occupy 
~  the  hollow  between  the  condyles  in  front.*  There  can  hardly, 
I  think,  be  two  opinions  as  to  the  superiority  of  Garden's 
method  to  this  procedure  for  carious  disease  of  the  knee-joint, 
and  in  cases  of  injury,  when  the  integuments  are  sound  as  far 
as  five  inches  below  the  patella,  which  is  the  length  of  the  long 
anterior  flap  according  to  the  method  hitherto  recommended,t 
a  satisfactory  though  very  short  stump  may  be  made  below  the 
knee.  But  from  my  experience  with  Garden's  operation  I  feel 
sure  that  the  amputation  through  the  knee  may  be  much 
improved  by  dividing  the  integument  in  the  circular  fashion, 
slightly  modified  to  permit  neat  adjustment  of  the  cutaneous 
j  margins,  in  which  case  it  would  not  only  be  freed  from  the  risk 
1     of  partial  sloughing  of  the  anterior  flap  which  is  admitted  by 

*  See  especially  a  paper  on  amputation  at  the  knee-joint,  hj  Mr.  Pollock, 
Medico- Chirurgical  Transactions)  1870. 
t  See  Mr.  Pollock,  ibidem. 


G50 


AMPUTATION 


its  advocates,*  but,  the  posterior  integument  being  made  to 
take  a  larger  share  in  forming  the  covering,  it  vpould  not  be 
needful  to  go  so  far  down  the  limb  in  front,  and  thus  the 
operation  would  become  available  for  cases  of  injury  reaching 
too  high  in  the  limb  to  permit  amputation  below  the  knee. 
And  in  order  to  ensure  complete  adequacy  of  the  covering,  the 
saw  might  be  carried  through  the  middle  of  the  articular  end 
of  the  femur  so  as  to  flatten  it  without  interfering  with  its 
breadth,  and  thus  in  all  probability  improve  rather  than  impair 
the  fitness  of  the  end  of  the  stump  for  bearing  the  weight  of 
the  body.  On  this  matter,  however,  I  cannot  as  yet  speak  from 
personal  experience. 

In  amputation  of  the  thigh,  if  we  except  cases  in  which  the 
soft  parts  are  atfected  at  one  side  only,  where  a  covering  may 
be  advantageously  provided  from  the  sound  side,  the  flaps 
should  always  be  antero-posterior,  because,  the  flexor  muscles 
being  no  longer  counteracted  by  the  weight  of  the  limb,  the 
bone  tends  to  become  tilted  forwards,  so  that  its  extremity 
would  be  apt  to  show  itself  in  the  anterior  angle  of  lateral  flaps. 

In  the  lower  half  of  the  thigh,  the  method  by  longer  anterior 
flap,  on  the  principles  before  considered,t  will  be  found  easy  of 
execution  and  excellent  in  results.  Two  straight  incisions  are 
made  through  the  skin  and  fat  along  the  lateral  aspects  of  the 
limb,  parallel  to  its  anterior  surface,  and  equal  in  length  to 
two-thirds  of  its  diameter,  and  their  inferior  extremities  are 
connected  in  front  by  a  straight  transverse  cut,  curved  upwards 
near  its  ends  to  join  the  longitudinal  ones,  so  as  to  shape  out  a 
moderately  long  rectangular  flap  with  rounded  angles,  if  we 
may  so  speak.  The  knife  is  then  passed  round  the  back  of  the 
thigh  at  an  angle  of  forty-five  degrees  to  its  axis,  marking  out 
a  short  posterior  skin-flap,  which  is  at  once  dissected  up,  the 
limb  being  well  elevated  by  an  assistant.  The  anterior  flap  is 
next  raised  so  as  to  contain  a  moderate  amount  of  muscle,  and 
the  soft  parts  being  well  retracted,  the  knife  is  swept  circulai'ly 
through  the  muscles,  so  as  to  expose  the  bone  for  the  application 
of  the  saw  about  two  inches  above  the  angle  of  union  of  the  flaps. 

The  incisions  should  always  be  made  as  far  down  in  the  limb 
as  the  state  of  the  soft  parts  permits,  so  as  to  increase  the 
length  of  the  stump  and  diminish  the  danger  of  the  operation ; 


•  See  Mr.  Pollock,  ibidem. 


t  See  p.  607. 


IN"  THE  LOWEE  LIMB. 


651 


and  the  skin  over  the  patella,  if  available,  will  be  employed 
tvith  great  advantage  as  part  of  the  anterior  flap. 

The  tourniqnet  must  be  applied  as  high  as  possible  in  the 
thigh,  and  if  the  constricting  band  is  found  to  interfere  with. 
!  the  due  retraction  of  the  soft  parts,  it  is  best  to  saw  the  bone 
in  the  first  instance  where  it  is  easily  reached,  and  after 
securing  the  vessels  and  removing  the  tourniquet,  expose  the 
bone  at  the  requisite  level,  and  saw  off  an  additional  portion, 
held  steady  with  a  pair  of  strong  forceps.  In  this  way  the 
great  benefits  of  the  tourniquet,  in  rendering  the  operation 
almost  bloodless,  may  be  secured  for  amputations  at  a  level  in 
the  limb  at  which  it  would  otherwise  be  inadmissible. 

When  digital  compression  is  resorted  to,  the  hands  should 
grasp  as  much  of  the  circumference  of  the  limb  as  possible, 
while  the  thumbs  are  placed  over  the  vessel,  as  it  lies  on  the 
pelvis,  midway  between  the  symphysis  pubis  and  the  iliac  spine. 

Even  in  the  upper  part  of  the  thigh,  although  the  object  of 
having  a  stump  capable  of  bearing  weight  upon  its  extremity  is 
no  longer  to  be  considered,  the  operation  above  described  will 
be  found  to  yield  better  results  than  that  by  transfixion,  by 
j  avoiding  the  redundancy  of  muscle  which  is  the  great  defect  of 
the  latter  method.  Nor  need  this  plan  involve  greater  loss  of 
'•  blood.  For  the  posterior  flap,  being  only  cutaneous,  can  be 
raised  without  material  bleeding  ;  and  the  anterior  flap,  after 
being  shaped  by  carrying  the  knife  through  the  skin  and  fat, 
may  be  completed  by  transfixion,  while  comparatively  little 
retraction  of  the  soft  parts  is  required,  in  consequence  of  the 
shortcut  muscles  having  little  tendency  to  cause  protrusion  of 
the  bone. 

Amputation  at  the  hip-joint,  though  a  most  formidable  pro- 
ceeding, has,  nevertheless,  been  attended  with  a  sufiicient 
amount  of  success  to  render  it  justifiable  in  circumstances  that 
would  otherwise  be  desperate. 

The  easiest  and  most  rapid  method  is  to  form,  a  large  anterior 
flap  by  transfixion,  disarticulate,  and  cut  a  short  posterior  flap, 
also  from  within  outwards.  The  thigh  being  somewhat  flexed, 
to  relax  the  ^soft  parts  of  the  front  of  the  limb,  the  point  of  a 
knife  with  a  blade  about  a  foot  long  is  entered  midway  between 
the  anterior-superior  spinous  process  of  the  ilium  and  the  great 
trochanter,  supposing  the  left  side  operated  on,  and  passed  in 
front  of  the  bone  till  it  emerges  near  the  tuberosity  of  the 
ischium,  or  in  the  opposite  direction  if  it  be  the  right  limb. 
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The  knife  is  then  carried  longitudinally  with  a  rapid  sawing 
movement,  followed  by  the  fingers  of  one  hand  of  an  assistant, 
which  are  introduced  into  the  wound  so  as  to  compress  the 
femoral  artery  securely  between  them  and  the  thiimb,  previously 
placed  over  it  in  the  groin,  his  other  hand  being  employed  to 
lift  up  the  large  anterior  flap  as  soon  as  it  is  completed.  The 
limb  being  now  extended  and  abducted,  the  surgeon  opens 
the  capsule  of  the  joint  by  cutting  firmly  upon  the  head 
of  the  bone ;  and  as  this  starts  from  its  socket,  he  divides  the 
round  ligament  and  the  posterior  part  of  the  capsule  ;  and 
lastly,  the  thigh  having  been  adducted,  to  draw  the  trochanter 
down  out  of  the  way  of  the  knife,  he  completes  the  severance 
of  the  limb  by  cutting  downwards  and  backwards  through  the 
muscular  mass  at  the  back  of  the  thigh. 

Attention  is  now  at  once  directed  to  the  bleeding  vessels  of 
the  posterior  flap,  fed  by  the  internal  iliac,  which  are  covered 
in  the  first  instance  with  a  folded  cloth,  or,  what  is  better,  by 
the  tips  of  the  fingers  of  an  assistant ;  and  when  they  have 
been  tied,  the  femoral  trunk  and  any  of  its  branches  which 
may  require  it  are  secured  in  the  anterior  flap. 

When  the  state  of  the  parts  does  not  admit  of  a  long  anterior 
flap,  the  posterior  one  may  be  lengthened  without  increasing 
the  hferaorrhage,  by  shaping  it  at  the  commencement  of  the 
operation  by  an  incision  extending  only  through  the  skin  and 
fat,  and  dissecting  up  the  integument  to  the  part  where  the 
muscles  can  be  conveniently  divided  from  within  outwards, 
after  the  shorter  anterior  flap  has  been  formed  and  disarticu- 
lation effected  in  the  usual  way. 

But  cases  not  unfrequently  occur  in  which  the  antero-posterior  method  by 
transfixion  is  altop^ether  inapplicable  ;  as  when  tumour  affects  the  upper  part  of 
the  bone,  or  when  the  soft  parts  are  destroyed  by  injury  extending  high  up  at 
one  side.  The  integuments  must  then  be  turned  to  account  to  form  a  covering, 
according  to  the  best  judgment  of  the  surgeon,  by  operations  necessarily  more 
or  less  protracted.  Under  such  circumstances,  and  indeed  in  all  cases  of  ampu- 
tation at  the  hip-joint,  great  advantage  will  be  derived  from  the  use  of  the  aortic 
tourniquet,  an  instrument  first  used  for  this  purpose  by  Professor  Pancoast,  of 
Philadelphia,  in  18G0,*  find  since  employed  sufficiently  often  to  prove  alike  its 
safety  and  efficiency.    By  its  means,  the  flow  of  blood  through  all  the  branches 


*  See  the  American  Journal  of  the  Medical  Sciences,  July  1866.  In  the 
former  edition  of  this  Article,  written  in  1861,  the  aortic  tourniquet  was  alluded 
to  as  if  originating  with  myself.  It  was  only  comparatively  lately  that  I 
became  aware  that  I  had  been  anticipated  by  Professor  Pancoast. 
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of  the  internal  as  well  as  external  iliac  artery  being  completely  arrested,  ampu- 
tation at  the  hip -joint  is  divested  of  the  risk  of  serious  hsemorrhage,  which  used 
to  he  its  most  formidable  danger.  In  the  form  suggested  by  myself,  in  which 
alone  I  have  seen  it,  the  instrument  consists  of  a  bar  of  steel  bent  in  a  nearly 
semicircular  form,  to  embrace  the  side  of  the  body,  with  one  end  expanded  and 
covered  with  soft  material  for  application  to  the  back,  while  the  other  end 
receives  a  screw,  which  presses  down  a  pad  somewhat  broader  than  the  diameter 
of  the  aorta;  the  object  beipg  to  compress  the  artery  as  it  lies  on  the  body  of 
the  fourth  lumbar  vertebra,  without  obstructing  more  than  necessary  the  return 
flow  through  the  vena  cava.  It  is  to  be  remembered  that  no  great  force  is  re- 
quired to  arrest  the  arterial  current,  provided  the  pressure  be  accurately  applied, 
while  mischief  might  be  done  by  using  the  screw  with  needless  violence.  The 
only  way  to  ensure  accuracy  of  adjustment  of  the  tourniquet  is  to  feel  for  the 
pulsation  of  the  aorta  and  screw  the  pad  down  upon  the  pulsating  part :  for  the 
umbilicus  is  a  most  untrustworthy  guide,  and  the  vessel  is  by  no  means  con- 
stantly to  the  left  of  the  middle  line,  as  described  in  anatomical  works,  but, 
happily  for  its  satisfactory  compression,  appears  to  be  as  frequently  mesial,  where 
the  body  of  the  vertebra  is  practically  flat,  while  it  is  occasionally  found  a  little 
to  the  right.*  The  iliac  crests  are  the  best  guide  to  the  level  at  which  the  clamp 
should  be  fixed,  the  bifurcation  of  the  aorta  being  nearly  on  a  line  with  their 
highest  parts,  so  that  the  instrument  should  be  put  on  a  little  above  them. 
"When  the  centre  of  the  aorta  is  as  much  as  half  an  inch  to  the  left  of  the  middle 
line,  which  is  a  rare  occurrence,  the  screw  of  the  tourniquet  comes  to  deviate 
laterally  from  the  vertical  direction,  as  the  patient  lies,  by  an  angle  of  about 
thirteen  degrees,  in  order  to  be  perpendicular  to  the  convex  body  of  the  vertebra 
at  the  part;  but  the  instrument  above  described  can  be  readily  made  to  assume 
such  a  position,  especially  if  the  posterior  pad  be  convex.  I  have  found  it  ad- 
vantageous to  interpose  a  small  round  sponge  between  the  anterior  pad  and  the 
abdomen,  as  it  accommodates  itself  well  to  the  parts  to  be  compressed.  While 
the  pad  is  being  screwed  down,  an  assistant,  with  h's  finger  on  the  femoral  artery 
at  the  groin,  marks  the  time  when  its  pulsation  ceases.  Since  it  is  impossible 
entirely  to  avoid  interference  with  the  vena  cava,  with  a  consequent  tendency 
to  venous  engorgement,  the  limb  should  always  be  emptied  of  its  blood  by  freely 
elevating  it  and  bandaging  firmly  from  the  toes  upwards  immediately  before  the 
performance  of  the  operation. 

JOSEPH  LISTER. 


*  Out  of  thirty  bodies  examined,  seventeen  by  myself,  and  thirteen  by  my 
friend  Ur.  Barbour,  then  resident  physician  to  one  of  the  Glasgow  workhouses, 
and  afterwards  of  the  London  Fever  Hospital,  the  aorta  was  either  absolutely 
or  almost  absolutely  mesial  in  fifteen,  while  in  thirteen  it  deviated  more  or  less 
to  the  left,  and  in  two  was  slightly  to  the  right.  In  order  to  make  the  observations 
accurately,  three  long  needles  were  pushed  down  vertically,  and  therefore 
parallel  to  each  other,  one  at  each  side  of  the  body  of  the  vertebra,  and  one 
through  the  centre  of  the  collapsed  aorta  into  the  vertebra  beneath.  The 
distance  of  the  middle  needle  from  each  of  the  lateral  ones  was  read  off  on  a 
measure  applied  transversely,  half  the  difference  giving  the  deviation  of  the 
artery  from  the  middle  line. 
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Excisions  in  general. 

rpHE  operations  whicli  are  to  be  described  in  the  sequel  are 
X  all  of  modern  introduction  into  practice ;  for  altliougli 
scattered  passages  are  found  in  the  writings  of  the  medical 
authors  of  antiquity  which  have  been  held  to  prove  that  they 
were  acquainted  with  the  possibility  of  dissecting  out  diseased 
or  injured  bones,  it  must  be  allowed  that  such  passages  are  in 
man}^  respects  dubious  ;  and  it  is  at  any  rate  certain,  that  opera- 
tions of  this  kind  were  very  rare  in  olden  times  ;  that  no  rules 
were  laid  down  for  them  in  ancient  Surgery  ;  and  that  they  had 
altogether  passed  out  of  notice  before  the  revival  of  Surgery  as 
an  art  founded  on  rational  principles.*  When  this  had  once 
happened,  an  attempt  to  preserve  a  limb  by  removing  only  the 
diseased  portions  of  bone  was  so  reasonable,  that  it  was  sure  to 
be  made ;  nor  will  it  now  be  denied  by  anyone,  that  a  large 
amount  of  success  has  attended  that  attempt.f 


*  I  have  not  space  here  to  trace  tlie  history  of  excisions  from  the  introduction 
of  the  operation  by  Park  and  the  Moreaus ;  but  would  refer  the  render  for  this, 
and  many  other  points  connected  with  the  history  and  statistics  of  excision,  to 
a  very  valuable  essay  on  The  Excision  of  Joints,  by  llichard  M.  Hodges,  M.D., 
Boston,  U.S.,  1861. 

t  Of  the  success  which  may  attend  the  practice  of  excision  in  properly 
selected  cases,  there  are  some  striking  instances  in  the  Med.  Chir.  Trans.  Thus, 
in  vol  lii.  of  that  series.  Dr.  Humphry  reports  that  he  exci.sed  the  knee  in  45 
patients,  of  whom  1  was  under  treatment,  33  recovered,  2  died,  and  9  under- 
went amputation,  of  whom  5  recovered  and  4  died.  Many  of  these  cases 
were  in  adults,  one  being  as  old  as  47.  In  the  same  volume  Mr.  H.  Lee 
ctmtributes  a  table  of  22  cases  of  excisions  of  the  large  joints  with  only 
two  deaths,  both  after  excision  of  the  knee.  Here,  however,  there  was 
only  one  patient  who  recovered  from  excision  of  the  hip  or  knee  beyond 
the  period  of  childhood.  In  vol.  liii.  Mr.  Gant  gives  an  account  of  20 
cases  of  various  excisions  without  a  death  ;  9  of  these  were  excisions  of  the  knee 
— tlie  eldest  33  years  of  age — 3  underwent  amputation  ;  G  were  excisions  of  the 


GENERAL  PRINCIPLES. 


655 


I  propose  here,  as  well  as  my  limits  will  permit,  to  treat, 
first,  of  the  general  indications  for  excision  of  entire  bones  or 
of  their  articular  ends,  as  opposed  to  treatment  without  any 
operation,  or  to  orthopaedic  measures,  or  to  amputation ;  and, 
secondly,  to  describe  the  operations  in  use  for  removing  certain 
entire  bones,  and  the  joints  which  are  accessible  to  such  treat- 
ment. 

In  considering  the  question  between  excision  and  what  may 
be  termed  the  expectant  treatment,  it  may  be  laid  down  as  a 
general  rule,  that  a  large  or  important  joint  ought  not  to  be 
excised  while  any  reasonable  prospect  exists  of  a  cure  without 
operation  ;  but  when  bones  which  are  of  no  great  size,  and  re- 
movable by  a  moderate  operation,  are  extensively  diseased,  the 
surgeon  may  very  reasonably  propose  to  cut  short  the  disease  by 
excising  the  entire  bone,  while  yet  he  may  allow  that  recovery 
is  not  hopeless  should  the  patient's  circumstances  allow  of  his 
obtaining  prolonged  and  judicious  treatment ;  for  the  result  of 
prolonged  treatment  is  always  doubtful,  and  the  most  fortunate 
termination  Avhich  could  be  obtained  by  many  months  or  per- 
haps years  of  care  will  leave  the  patient's  condition  little 
better  than  the  operation  from  which  he  will,  in  all  probability, 
recover  in  a  few  weeks.*  I  have  had  very  frequent  oppor- 
tunities of  noting  the  success  of  operations  for  the  removal  of 
bones  of  the  tarsus  and  metatarsus,  and  the  superiority  of  such 
treatment  to  that  of  waiting  for  a  cure — especially  in  children, 
whose  restlessness  renders  confinement  less  likely  to  be  borne. 
In  the  hand  and  wrist,  however,  such  operations  are  far  less 
applicable. 

M.  Sedillot  is  the  chief  advocate  of  an  operation  to  which 
he  has  given  the  name  of  '  I'evidement  des  os,'  and  which  is 
really  nothing  else  than  carrying  the  usual  operation  of  gouging 
farther  than  is  commonly  done,  so  as  to  scrape  away  the 
whole  interior  of  the  bone,  and  leave  behind  (as  is  presumed) 
nothing  except  the  periosteum  lined  by  a  layer  of  bone.  It 
must  also  be  presumed  that  the  periosteum  and  bone  so  left 
behind  are  healthy.  I  cannot  but  think  that  these  presump- 
tions are  likely  to  be  frequently  falsified  in  practice.    If  the 

Lip — the  eldest  26  years  of  age ;  the  other  iive  were  cases  of  excision  of  the 
elbow — the  eldest  50  years  of  age.  Re-excision  was  performed  in  one  of  the 
]knee  and  one  of  the  elbow. 

■  *  I  would  also  refer  the  reader,  on  this  head,  to  Mr.  Johnstone's  ohservations 
in  the  essay  on  Diseases  of  the  Joints^  \v\.  iv.  p.  50. 
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bone  were  so  extensively  diseased  as  to  justify  tlie  removal  of 
its  entire  thickness,  I  believe  either  that  the  periosteum  would 
be  easily  separable  from  it,  and  the  whole  bone  could  be  re- 
moved by  subperiosteal  resection  (as  will  be  detailed  further  on 
imder  the  head  of  excision  of  the  shaft  of  the  tibia),  or  that  the 
periosteum  would  also  be  extensively  diseased,  in  which  case  the 
better  course  would  be  to  excise  the  whole  bone  without  sparing- 
the  periosteum,  or  to  amputate,  according  to  circumstances. 

Connected  with  this  part  of  the  subject  is  the  question  of  the 
total  or  partial  extirpation  of  the  bone.  If  the  function  of  the 
diseased  bone  be  not  very  important,  it  is  always  better  to  re- 
move the  whole  of  it,  since  it  is  often  hardly  possible  in  an 
operation  to  judge  of  the  real  condition  of  the  bone ;  and  if 
the  entire  thickness  of  the  bone  has  to  be  taken  away  for  any 
considerable  extent,  it  is  very  doubtful  whether  the  parts  left 
behind  will  be  of  any  use ;  while  if  the  whole  be  removed,  and 
no  osseous  tissue  be  left  exposed  in  the  wound,  the  latter  will 
heal  much  more  readily  and  probably  with  less  danger  of 
systemic  infection. 

But  the  question  which  far  more  often  perplexes  the  surgeon 
is  not  that  between  excision  and  the  expectant  treatment 
(except  perhaps  in  the  case  of  the  hip),  but  between  excision 
and  amputation.  This  is  so  extensive  a  subject,  and  so  much 
dependent  on  the  circumstances  of  each  individual  case,  that  I 
can  hardly  hope  to  do  more  than  indicate  to  the  reader  the 
leading  considerations  which  aj^ply  to  it.  They  are  drawn  from 
numerous  circumstances,  which  may  be  thus  grouped:  1.  the 
situation  and  functions  of  the  bone  or  joint  to  be  excised ;  2.  the 
state  of  the  patient  as  to  general  health,  constitutional  aflP?ction, 
and  age  ;  3.  the  nature  and  extent  of  the  disease ;  4.  various 
extraneous  circumstances.  I  will  proceed,  as  briefly  as  possible, 
to  point  out  the  most  common  indications  for  one  operation 
or  the  other  under  each  of  these  heads. 

1.  As  to  the  situation  and  functions  of  the  bone  or  joint 
affected.  In  the  upper  extremity,  almost  any  excision  which 
affords  a  prospect  of  preserving  to  the  patient  the  motion  of 
the  elbow,  of  the  hand,  of  the  fingers,  or  perhaps  even  of  the 
thumb  only,  is  to  be  preferred  to  amputation,  even  although  the 
patient  may  not  recover  useful  motion  in  the  joint  operated  on, 
whether  it  be  the  shoulder,  or  the  elbow,  or  the  wrist.  There 
is,  however,  a  limit  to  the  application  of  this  rule,  since  a  limb 
which  swings  useless,  like  a  flail,  may  pi'ove  more  of  an  annoy- 
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ance  than  an  advantage.    In  the  hip  the  question  of  ampu- 
tation for  disease  does  not  occur  under  ordinary  circumstances,  in 
any  case  where  excision  is  possible  :*  and  in  gunshot  injuries, 
which  are  ahnost  the  only  cases  in  which  the  operations  are 
pitted  against  each  other,  the  nearly  uniform  fatality  of  primary 
amputation  at  the  hip,  in  modern  military  surgery,  gives  the 
surgeon  a  decided  leaning  to  excision.    In  the  knee  the  ques- 
tion is  more  difficult,  and  the  advantages  of  the  stiff  limb,  left 
after  even  the  most  successful  excision,  over  the  artificial  substi- 
tute (especially  in  the  case  of  a  wealthy  person,  who  can  afi'ord 
to  purchase  the  ingenious  artificial  limbs  now  manufactured), 
are  not  so  great  as  to  balance,  in  the  minds  of  some  surgeons, 
the  increased  danger  to  life  which  (as  I  fear  we  cannot  help 
admitting)  the  operation  entails,  combined  with  the  risk  of 
failure  and  of  the  necessity  for  consecutive  amputation.  But 
excision  of  the  knee  is  now  generally  adopted  in  patients  other- 
wise healthy,  when  the  disease  is  only  of  limited  extent,  so  as 
to  be  curable  by  the  removal  of  thin  slices  of  the  affected  bones. 
In  injuries  of  the  knee,  excision  has  not  as  yet  been  much 
practised,  nor  has  the  experience  obtained  of  it  been  very 
satisfactory :  the  injuries  to  the  knee  that  demand  operation  in 
civil  practice  are  generally  too  extensive  for  excision,  and 
other  reasons  usually  preclude  it  in  military  surgery ;  but  in 
limited  injuries  it  will  occasionally  be  attempted  in  both  civil 
and  military  practice.    Below  the  knee,  the  excision  of  large 
portions  of  the  bones  of  the  leg  seems  much  practised  in  Ger- 
many ;  but  chiefly  in  necrosis,  of  which  we  shall  have  to  speak 
•presently.    The  excision  of  the  ankle  has  occasionally  yielded 
satisfactory  results  in  the  hands  of  Mr.  Hancock  f  and  other 
operators,  amongst  whom  I  may  reckon  myself;  but  amputa- 
tion at  the  ankle-joint  is  so  much  less  severe  an  operation,  a,nd 
so  much  more  sure  of  success,  that  even  now  few  surgeons  care 
to  attempt  excision.    In  cases  of  injury,  the  comminuted  por- 
tions of  bone  may  occasionally  be  removed,  and  a  useful  foot 
preserved ;  but  no  rules  can  be  laid  down  on  this  point.    In  the 
•tarsus,  the  removal  of  the  os  calcis  when  much  diseased  or  ex- 
tensively injured  is  a  very  successful  operation,  a,nd  one  which 
should  always  be  preferred  to  amputation.    The  astragalus, 

*  In  rare  cases  amputation  at  the  hip-joint  is,  I  think,  justifiable,  when  the 
disease  extends  too  far  for  excision  or  the  knee  is  simultaneously  affected.  The 
point  will  be  discussed  further  on. 


658      ON  EXCISION  OF  BONES  AND  JOINTS. 


when  dislocated,  lias  been  excised  without  much  impairment  to 
the  usefulness  of  the  foot,  and  I  have  on.  several  occasions 
removed  the  entire  bone  in  chronic  disease  with  a  very  good 
result.  The  bones  of  the  front  of  the  tarsus  are  far  less  favour- 
ably situated  for  excision,  since  they  are  all  enveloped  in  the 
folds  of  a  common  synovial  membrane,  and  therefore  are  prone 
to  participate  in  each  other's  diseases  ;  but  still,  in  the  cases, 
which  are  so  common,  of  caries  attacking  the  cuneiform  or 
cuboid  bones,  an  attempt  ought  always  to  be  made  to  save  the 
foot,  by  removing  the  bones  affected,  whenever  the  disease  has 
not  spread  too  far.  When  one  or  two  metatarsal  bones  are 
extensively  diseased,  they  should  be  dissected  out,  the  toes 
being  removed  at  the  same  time,  if  the  operator  thinks  fit.  I 
have  only  had  occasion  to  practise  this  on  the  first  metatarsal 
bone,  which  I  have  several  times  removed  with  very  good  re- 
sults, leaving  the  great  toe,  which  will  derive  so  much  support 
from  the  next  toe  as  to  become  extremely  useful. 

2.  With  respect  to  the  state  of  the  patient,  it  may  be  said, 
in  general  terms,  that  excision  of  large  joints  is  only  to  be 
recommended  for  patients  in  good  health,  not  worn  out  by 
previous  disease  or  confinement,  nor  deeply  affected  with  con- 
stitutional taint  (rickets,  struma,*  rheum  atism,  or  syphilis)  ; 
nor  should  such  an  operation  be  practised  in  the  joints  of  the 
lower  extremity  on  patients  past  the  middle  period  of  life.  In 
the  very  early  period  also,  many  risks  may  be  run  with  a  view 
of  avoiding  excision  and  preserving  the  limb  entirely ;  and, 
after  the  fnilure  of  such  attempts,  the  case  has  usually  passed 
beyond  the  reach  of  excision,  when  amputation  becomes  neces- 
sary. So  that  excisions  are  almost  exclusively  practised  in 
childhood,  youth,  and  early  manhood. 

8.  As  to  the  disease — excision  is  never  to  be  recommended 
for  the  removal  of  malignant  diseases  of  the  joint-ends  or  other 
parts  of  the  bone.  It  is  true  that  such  operations  have  been 
practised  by  very  good  surgeons  ;  but  they  must  be  regarded 
as  experimental  proceedings,  justifiable  in  the  early  period  of 
the  operation,  but  contra-indicated  by  more  extensive  ex- 
perience. Nor  should  excision  be  practised  on  account  of  acute 
abscess  of  the  knee-joint,  and  only  with  much  caution  in  acute 
diseases  of  any  joint.  It  is  much  better  to  endeavour  by  free 
incisions  and  appropriate  treatment  to  support  the  patient 

•  I  have,  however,  removed  the  elbow-joint  in  strumous  children  with  very 
good  results,  though  there  has  been  extensive  strumous  disease  elsewhere. 
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through  this  stage,  with  a  view  of  removing  the  joint  (if  the 
extent  of  the  disease  renders  it  practicable)  at  a  later  period; 
but  should  the  patient's  health  be  giving  way  under  the  irrita- 
tion of  acute  abscess,  amputation  is  indicated  in  the  kn^e  and 
ankle,  and  the  prospects  of  excision  in  other  joints  are  very 
much  less  favourable  than  in  chronic  cases.  The  most  appro- 
priate cases  for  the  excision  of  joints  are  those  of  chronic 
disease  of  all  the  tissues  ('white  swelling'),  in  which  the  bones 
are  probably  not  affected  to  any  great  depth — a  disease  which 
may  be  due  to  a  strumous  taint,  but  in  which  the  constitutional 
affection  has  subsided  or  is  no  longer  active.  In  chronic  ab- 
scess of  bone  occurring  near  the  articular  surface  and  making 
its  way  into  the  joint,  excision  may  be  practised  with  every 
chance  of  success,  provided  the  abscess  is  not  too  far  from  the 
joint-surface.  Necrosis  of  the  articular  surface  only  is  another 
favourable  condition  for  excision ;  but  in  many  cases  the  mere 
removal  of  the  dead  bone  will  suffice.  For  excision  of  entire 
bones,  necrosis  of  their  shafts  is  the  most  favourable  condition, 
since  the  periosteal  sheath  may  be  relied  on  to  reproduce  the 
bone  to  a  sufficient  extent  to  restore  the  functions  of  the 
member.  In  such  conditions  whole  bones  of  the  upper  and 
even  of  the  lower  extremity  have  been  removed,  without  any 
detriment  to  its  ultimate  usefulness.  In  extensive  caries,  on 
the  other  hand,  amputation  is  clearly  indicated  in  the  lower 
extremity  ;  while  even  in  the  shoulder,  elbow,  and  wrist,  though 
an  attempt  to  preserve  the  limb  when  the  carious  disease 
extends  considerably  beyond  the  epiphysial  ends  may  not  be 
unjustifiable,  it  must  be  allowed  to  be  of  very  doubtful  benefit. 

4.  The  extraneous  circumstances  which  may  decide  the  sur- 
geon to  perform  amputation,  in  a  case  otherwise  favourable  for 
excision,  refer  principally  to  the  lower  extremity,  and  depend 
on  the  facilities  for  after  treatment.  Excisions  in  the  lower 
limb  require,  in  order  to  have  a  fair  prospect  of  success,  uninter- 
rupted care  and  unbroken  repose,  in  appropriate  position,  from 
the  moment  of  the  operation,  for  many  weeks  or  even  months. 
Hence  the  great  rarity  of  the  performance  of  excision  of  the 
knee  in  military  practice,  and  the  bad  success  which  has 
attended  it.  Or  the  patient's  irritable  habits  and  impatience 
of  confinement  may  occasionally  lead  to  the  preference  of 
amputation. 
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General  Observations  on  the  Ojjerations  of  Excision. 

In  the  resection  of  any  large  joint,  except  the  hip  and  the 
shoulder,  I  pi-efer  in  ordinary  cases  to  remove  the  whole  articu- 
lating surface.  Partial  excisions,  though  they  appear  to  suc- 
ceed well  enough  in  the  two  great  hall-and-socket  joints,  are 
repudiated  in  the  case  of  the  large  ginglymoid  joints  by  most 
surgeons  of  experience ;  *  and  even  in  the  hip  and  shoulder 
many  prefer  total  excision.  Hence  it  is  necessary,  in  the  first 
place,  to  divide  the  soft  parts  freely,  in  order  to  be  able  to  turn 
the  ends  of  the  bones  out  of  the  wound,  and  apply  the  saw 
above  the  articular  surface.  The  removal  of  the  diseased  bone 
piecemeal,  by  scooping  out  the  joint-ends,  is  a  very  inferior 
practice,  for  it  is  difficult  to  judge  of  the  condition  of  the  part 
left  behind,  and  the  union  is  liable  to  be  very  irregular,  and 
will  probably  be  delayed  by  the  separation  of  numerous  small 
nodules  broken  away  from  the  bone,  but  not  removed.  Whereas, 
if  the  end  of  the  bone  be  well  exposed,  and  a  clean  section  made 
with  the  saw,  the  condition  of  the  bone  left  behind  can  be 
ascertained  with  almost  entire  certainty,  and  the  parts  are 
placed  in  the  most  favourable  circumstances  for  union.  In 
the  upper  extremity,  where  freedom  of  motion  after  the  opera- 
tion is  sought  for,  it  is  desirable  to  prevent  too  extensive 
cicatrisation,  and  especially  the  adherence  of  the  cicatrix  to 
the  bones.  Therefore,  when  the  operation  is  completed,  the 
parts  should  be  carefully  readjusted  ;  those  portions  of  the  wound 
in  which  it  is  wished  to  secure  speedy  union  without  puckering 
should  be  brought  together  with  silver  sutures,  while  free  exit 
for  the  matter  in  other  parts  of  the  incision  is  allowed.  It 
must  not  be  forgotten  that  excisions  are  not,  under  oi'dinary  cir- 
cumstances, performed  until  the  joint  has  become  disintegrated 
by  chronic  disease,  so  that  both  the  tissues  around  the  joint  and 
those  which  enter  into  its  composition,  vary  very  much  from  their 
natural  state.  Around  the  joint,  the  thickening  produced  by 
old  inflammation,  and  the  burrowing  of  abscesses  and  sinuses, 
tend  to  obscure  the  natural  relations  and  appearances  of  the 
parts  ;  while  in  the  joint,  old  dislocation  and  partial  ankylosis 

*  Some  very  good  surgeons,  however,  occasionally  resort  to  partial  excision  of 
the  elbow.  See  for  example  a  case  of  partial  excision  of  the  elbow  (limited  to 
the  head  of  the  ulna)  reported  by  Mr.  De  Morgan  in  the  Path.  Soc.  Trans. 
xix.  323. 
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may  render  what  would  otherwise  be  an  easy  operation  inordi- 
nately difficult,  and  may  even  make  it  almost  impossible  to 
recognise  the  parts  exposed.  Then,  again,  the  contraction  of 
the  tendons,  which  sometimes  accompanies  long-continued 
disease  of  the  joints,  may  have  reached  such  a  point  that  the 
limb  cannot  be  placed  in  the  proper  position  without  the  aid  of 
tenotomy.  In  consequence  of  all  these  circumstances,  the 
knife  must  be  kept  close  to  the  bones  when  they  are  reached, 
in  order  to  avoid  any  part  which  it  may  be  desirable  to  spare, 
but  which  the  morbid  condition  of  the  tissues  prevents  the 
operator  from  seeing ;  and  the  surgeon  must  be  prepared  to 
vary  his  proceeding  slightly  with  the  varying  condition  of  the 
articulating  ends  of  the  bones.  The  operator  should  be  careful 
not  to  confound  with  caries  that  roughening  of  the  surface  of  a 
bone  which  is  produced  by  healthy  periosteal  inflammation, 


Portions  of  bone  removed  in  an  excision  of  the  elbow.    From  a  preparation  in  tlie 
Museum  of  St.  George's  Hospital. 

spreading  from  the  diseased  joint,  and  often  extending  to  a 
considerable  distance  on  all  sides  of  it.  Such  was  the  case  in 
the  instance  here  figured,  where  the  section  has  passed  through 
the  roughened  portions,  but  the  whole  of  the  carious  part  has 
been  removed.  It  is  quite  unnecessary  to  remove  the  parts 
aifected  merely  with  this  external  inflammation.  But  the 
whole  of  the  u.lcerated  and  softened  bone-tissue  must  be  care- 
fully eradicated.  As  to  the  thickened  synovial  membrane, 
which  so  often  lies  around  the  diseased  joint-ends,  it  is  well,  I 
think,  to  cut  away  as  much  of  it  as  can  be  removed  without 
trouble  or  risk  ;  but  I  have  not  observed  any  harm  from  leaving 
small  portions  of  it  behind.  Before  the  patient  has  recovered 
his  consciousness,  the  limb  should,  in  aU  cases,  be  carefully 


Fre.  365. 
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secured  upon  a  splint,  in  the  position  it  is  intended  to  maintain 
for  the  first  few  days  after  the  operation.  This  position  need 
not  necessarily  be  the  one  most  favourable  for  ankylosis,  except 
Avhere  bony  union  is  desired.  In  that  case  the  limb  ought 
never  to  be  moved,  if  it  can  be  avoided,  out  of  the  position  in 
which  it  is  intended  to  ankylose;  and  the  first  dressing,  or 
change  of  splint,  after  the  operation  ought  to  be  delayed  as 
long  as  due  attention  to  cleanliness  allows. 

As  to  the  instruments  required  in  excisions,  little  need  be 
said.  These  operations  are  no  exception  to  the  general  rule, 
that  difiiculties  are  better  overcome  by  the  dexterous  use  of 
common  instruments  than  by  the  invention  of  special  and  often 
complicated  apparatus.  The  elaborate  instruments  described, 
usually  in  French  surgical  works,  appear  to  be  really  intended 
to  save  the  surgeon  from  the  necessity  of  thoroughly  exposing 
the  bones,  by  turning  down  proper  flaps,  and  thus  to  enable 
him  to  remove  the  bones  piecemeal ;  and  if  so,  their  principle 
is  radically  bad.  The  chain-saw,  which  seems  to  be  much  used 
in  France,  is  hardly  ever  employed  in  England,  though  it  may 
be  useful  occasionally  in  deep-seated  parts.  Some  operators 
like  to  steady  the  bone,  and  guard  the  parts  around,  by  passing 
under  it  a  large  director,  mounted  on  a  handle ;  *  and  such  an 
instrument  may  be  very  convenient  when  the  bone  cannot  be 
turned  out  of  the  wound.  The  saw  called  by  the  name  of  its 
inventor,  Mr.  Butcher,  will  often  be  found  useful,  but  for 
ordinary  purposes  I  prefer  to  use  a  common  amputating  saw. 
The  large  bone  forceps,  with  a  double  jaw,  called  by  Sir  W. 
Fergusson  'the  lion-forceps,'  are  almost  indispensable  for 
holding  firmly  the  piece  of  bone  which  is  to  be  sawed  o&. 
These  instruments,  together  with  cutting-pliers,  a  keyhole-saw, 
gouge,  chisel,  trephine,  blunt  bone-forceps,  and  curved  spatulas, 
are  all  the  special  apparatus  necessary. 

The  bones  to  be  removed  ought  always  to  be  taken  away  as 
clean  as  possible,  and  if,  in  removing  entire  bones  or  portions 
of  their  shafts,  the  periosteum  can  be  left  behind,  it  Avill  no 
doubt  be  an  advantage,  as  tending  to  give  more  firmness  to  the 
cicatrix. 

Subperiosteal  Excision. — The  general  question  of  subperiosteal 
resections  has  lately  been  brought  into  much  prominence  by 
the  labours  of  M.  Oilier,  and  by  the  interesting  work  which  he 


*  See  the  Essay  on  Surgical  Instruments. 
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lias  published  on  the  subject.*  The  operator  will  find  that  in 
many  conditions,  at  any  rate,  of  disease — possibly  in  most  of 
those  in  which  he  is  called  upon  to  operate,  and  in  many  sub- 
jects previously  healthy,  esjpecially  in  early  life — the  periosteum 
I  can  be  stripped  off  the  bone  with  moderate  facility,  by  using 
raspatories  or  chisels  with  somewhat  blunted  edges,  such  as 
are  figured  in  M.  Oilier 's  work.f  When  this  has  been  done  a 
chain-saw  can  be  insinuated  between  the  detached  periosteum 
and  the  bone,  and  the  latter  removed  almost  or  altogether  clean. 
In  amputation  of  the  thigh  I  have  frequently  dissected  off  a 
!  sleeve  of  periosteum  from  the  femur  before  sawing  it  through 
j  — using  this  periosteum  to  cover  the  section  of  the  stump  of 
the  bone ;  and  in  many  other  regions  of  the  body  I  have  con- 
vinced myself  of  the  ease  with  which  the  periosteum  may  be 
entirely  separated  from  the  surface  of  the  healthy  bone.  In 
many  diseased  conditions  the  separation  is  made  still  more 
readily.  In  fact,  in  necrosis,  and  in  the  advanced  stages  of 
caries,  the  periosteum  separates  from  the  bone  almost  spon- 
taneously. There  are  other  conditions  (those  in  which  active 
inflammation  is  still  in  progress  but  has  not  proceeded  to 
suppuration)  where  the  periostexim  adheres  too  closely  to  the 
bone  to  be  separated  without  an  amount  of  tearing  and  violence 
fatal  to  its  integrity,  and  in  such  conditions  the  attempt  if 
commenced  ought  to  be  abandoned. 

There  are  various  advantages  and  disadvantages  connected 
with  the  preservation  of  the  periosteum  in  excision.  The  bone  will 
be  reproduced,  to  a  certain  extent  at  least,  and  perhaps  entirely.  ^ 
This  reproduction  will  give  firmness  to  the  cicatrix  in  case  of 
excision  of  an  entire  bone,  will  fill  up  the  gap  and  add  length 
to  the  limb  in  case  of  resection  of  a  portion  of  the  entire  shaft 
of  a  long  bone,  and  will  reproduce  the  articulating  portions  and 
the  processes  for  the  attachments  of  muscles  around  an  excised 
joint.   Again,  since  in  the  subperiosteal  proceeding,  the  tendons 

*  Traile  experimental  et  diniqne  de  la  Regeneration  des  Os.    Paris,  1867. 

t  I  am  quite  ready  to  admit,  it'  it  is  a  matter  of  any  moment,  that  in  the  last 
edition  of  this  work  I  had  over-estimated  the  difliculty  of  detaching  the  peri- 
osteum in  a  continuous  layer.  Subsequent  experience  in  several  cases  on  the 
living  subject  has  convinced  me  that  this  is  not  only  possible,  but  easy  in  a 
great  number  of  cases. 

I  One  of  the  most  striking  instances  of  this  reproduction  is  found  in  the 
account  by  Dr.  Doutrelepont  of  the  dissection  of  a  specimen  of  subperiosteal 
excision  of  the  elbow,  which  will  be  referred  to  under  the  head  of  Excision  of 
$he  Elbow, 
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of  the  muscles  are  detached  entire  from  the  bone,  they  will  not 
he  so  much  injured  as  in  the  ordinary  operation,  and  will 
probably  obtain  better  leverage.  Finally,  as  the  instrument  is 
kept  all  the  time  close  upon  the  bone,  there  is  much  less  risk 
of  injury  to  the  neighbouring  vessels  and  nerves.  On  the 
other  hand,  the  operative  proceeding  is  long  and  tedious  ;  it  is 
difficult  to  remove  the  bone  without  detaching  the  perios- 
teum to  some  extent  from  the  part  left  behind  ;  if  the  perios- 
teum is  much  handled,  it  is  liable  to  slough,  which  delays  the 
healing  of  the  wound  and  endangers  the  sticcess  of  the  repara- 
tive process ;  and  the  reproduction  of  bone  is  by  no  means  an 
undoubted  benefit — in  many  cases  is  certainly  undesirable. 
Subperiosteal  resection,  therefore,  appears  to  me  inapplicable 
in  several  of  the  special  excisions,  as  will  be  pointed  out  in  the 
sequel. 

Excisions  in  Particular. 

Excision  of  the  shoulder,  as  the  term  is  ordinarily  used,  is 
intended  to  signify  merely  the  removal  of  the  head  of  the 
humerus.  The  operation  is  practised  in  preference  to  amputa- 
tion at  the  shoulder-joint  in  eases  of  gun-shot  wound  or 
compound  dislocation,  when  the  injury  is  not  too  extensive  ; 
and  is  the  only  operation  admissible  in  chronic  disease  of  the 
joint.  But  in  cases  of  rapidly  growing  tumour  of  the  head  of 
the  bone,  amputation  would  seem  the  more  prudent  course  ; 
and  still  more  so,  if  the  tumour  were  known  to  be  cancerous. 
In  ankylosis — an  affection  which  is  rare  in  the  shoulder — no 
cutting  operation  is  justifiable. 

The  head  of  the  bone  may  be  removed,  if  there  is  not  much 
thickening  over  the  joint,  by  a  single  incision  running  down- 
wards as  far  as  may  be  judged  necessary  from  the  upper  jjai-t  of 
the  acromion  process,  over  the  most  prominent  part  of  the  head, 
where  it  is  most  plainly  felt  beneath  the  skin.  This  line  of  in- 
cision corresponds  pretty  neai-ly  to  the  direction  of  the  long 
tendon  of  the  biceps  muscle.  In  some  cases  it  is  necessary  to 
make  a  flap  out  of  the  deltoid  muscle,  of  a  somewhat  triangular 
shape,  with  its  base  upwards.  The  precise  position  of  the  in- 
cisions which  bound  this  flap  is  a  matter  of  secondary  importance, 
and  is  usually  determined  by  that  of  the  sinuses  or  w^ouuds. 
The  head  of  the  bone,  having  thus  been  exposed,  is  to  be  rotated 
(when  the  shaft  is  entire)  first  outwards,  in  order  to  stretch  the 
tendon  of  the  subscapularis,  then  inwards,  to  make  tense  thos6 
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attached  to  the  grea  ter  tuberosity ;  these  tendons  are  to  he 
divided,  and  the  capsule  thus  freely  opened,  and  then  the  head 
of  the  bone  is  to  be  thrust  out  of  the  wound,  and  sawn  off.  If 
the  case  is  one  of  injury,  and  the  head  of  the  bone  is  severed 
from  the  shaft,  it  must  be  seized  with  the  lion-forceps,  and 
dissected  out.  The  bleeding  is  usually  free,  from  the  posterior 
circumflex  artery  or  its  branches.  If  the  long  tendon  of  the 
biceps  can  be  distinguished,  it  should  be  spared.  In  both 
disease  and  injury,  the  glenoid  cavity  often  escapes ;  but  if  it 
should  be  found  affected,  it  may  be  thought  necessary  to  remove 
it.  This  is  best  done  with  a  large  chisel  or  with  bone-nippers 
of  appropriate  shape.  The  parts  should  be  lightly  put  together 
by  means  of  a  few  sutures,  and  the  patient  confined  to  bed  for 
the  first  few  days,  until  the  consecutive  fever  has  passed  over. 
He  may  then  be  allowed  to  move  about,  the  elbow  being  carefully 
supported.  The  tendency  of  the  muscles,  wdiich  form  the  flaps 
of  the  axilla,  to  displace  the  bone  may  be  counteracted  by  a  pad 
in  the  armpit. 

M.  Oilier  believes  that  the  subperiosteal  method  is  even 
more  applicable  in  the  resection  of  the  head  and  upper  part 
of  the  humerus  than  in  any  other  excision,  and  has  given  a  very 
interesting  instance  of  its  successful  performance  in  a  case 
where,  besides  the  head  of  the  humerus,  more  than  four  inches 
of  the  shaft  were  removed.*  The  resulting  shortening  did  not 
exceed  half  an  inch.  The  subperiosteal  excision  of  the  shoulder 
is  not  so  difiicult  as  some  of  the  other  similar  operations.  An 
incision  being  made  in  a  somewhat  longitudinal  direction 
through  the  anterior  part  of  the  deltoid  muscle  t  down  to  the 
bone,  the  head  of  the  humerus  is  fairly  exposed,  and  all  the 
tendinous  and  fibrous  structures  (including  the  periosteum,  the 
tendons  attached  to  the  greater  and  lesser  tuberosities,  and  the 
capsule  of  the  joint),  are  gradually  separated  from  the  bone  by 
the  sharp  and  blunt  raspatories.  The  bone  can  then  be  pushed 
out  of  the  wound,  and  if  it  is  to  be  divided  lower  down  the 
operator  proceeds  to  denude  it  to  any  required  extent  by  pushing 


*  Case  of  Louise  Gaillard,  op.  cit.  vol.  ii.  pp.  46  and  514. 
■  t  M.  Oilier  attaches  much  importance  to  the  preservation  of  the  major  part 
of  the  deltoid  in  connection  vrith  its  nerve — the  circumflex.  For  this  purpose 
it  would  be  desirable  to  make  the  incision  between  the  deltoid  and  pectoralis 
major,  but  for  the  wound  of  the  cephalic  vein  which  this  would  involve.  It  is 
in  order  to  avoid  this  injury  that  M.  Oilier  sacrifices  a  small  part  of  the  deltoid 
muscle.    Other  operators,  as  Nilaton,  recommend  a  transverse  incision. 
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it  upwards  out  of  its  periosteal  sheath  until  the  saw  can  be 
applied.  M.  Oilier  has  now  practised  this  operation  four  tiuies, 
and  in  all  cases  with  success,  removing  two  and  a  half  inches 
of  the  shaft  in  one  instance,  and  more  than  four  inches  in  the 
case  above  referred  to.* 

The  amount  of  bone  which  may  be  removed  in  cases  of  injury, 
with  a  prospect  of  preserving  a  useful  limb,  appears  to  be  con- 
siderable.   Four  or  five  inches  of  the  bone  have  been  removed 


Fig.  366. 


Drawn  from  a  patient  on  whom  excision  of  the  shoulder-joint  hail  been  performed 
with  success  many  years  previously  ;  to  show  the  position  of  the  wound,  the  shape 
of  the  shoulder,  and  the  atrophy  of  the  deltoid  and  of  the  upper  arm  generally. 

with  good  result.f  But  no  doubt  the  less  that  can  be  taken 
away  the  better.  In  cases  of  injury,  provided  all  the  commi- 
nuted portion  is  removed,  fractures  or  fissures  running  down 
from  the  chief  seat  of  injury  may  be  disregarded.  In  chronic 
disease  of  the  joint,  the  affection  is  usually  limited  to  the  head. 


*  Des  Sesectimis  des  grnndcs  Articulations.  Lyon,  1809,  p.  15. 
t  Hodges,  op.  cit.  p.  26 :  Oilier,  sup.  cit. 
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except  in  cases  of  necrosis ;  but  in  necrosis  it  is  more  usual  to 
find  the  shaft  only  diseased,  and  the  joint  exempt.* 

The  amount  of  motion  obtained  after  the  most  successful  re- 
section of  the  head  of  the  humerus  does  not  seem  so  great  as 
that  which  is  recovered  in  some  cases  of  ankylosis  after  disease. 
The  arm  can  never,  as  it  seems,  be  elevated  beyond  the  horizon- 
tal line  ;  while  in  many  eases  it  hangs  down,  without  any  power 
whatever  in  the  deltoid,  at  a  greater  or  less  distance  from  the 


Fig.  367. 


From  the  same  patient,  to  show  the  extent  of  motion  obtained.    It  will  be  observed 
that  the  deltoid,  though  atrophied,  has  not  entirely  lost  power. 


scapula.  But  the  movements  of  flexion,  extension,  and  ad- 
duction are  usually  free ;  abduction  can  often  be  effected  to 
the  extent  of  raising  the  arm  considerably  from  the  side ;  and 
there  is  usually  sufficient  power  in  the  fore-arm  to  carry  heavy 

*  In  the  celebrated  case  of  White  of  Manchester,  usually  quoted  as  the  first 
in  which  excision  of  the  shoulder  was  performed,  a  large  sequestrum  was 
removed;  but  it  does  not  appear  that  that  sequestrum  involved  the  joint;  in 
fact,  the  plate  in  White's  Cases  in  Sm-gery,  tip;,  i.  p.  68,  clearly  shows  that  the 
shaft  had  separated  from  the  epiphysis,  and  that  the  part  removed  was  the  ne- 
crosed upper  portion  of  the  diaphysis. 
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weights,  and  perform  many  of  the  ordinary  domestic  tasks. 
This  was  the  case  in  the  patient  from  whom  Figs.  366-7  were 
drawn.  The  arm  is  therefore  a  very  useful  one,  irrespective  of 
the  vast  importance  of  preserving  the  hand  ;  and  the  patient  is 
enabled  to  follow  many  of  the  ordinary  trades.  It  does  not 
appear  that  any  advantage  is  gained  by  removing  the  glenoid 
cavity ;  while,  as  far  as  can  be  judged,*  the  operation  is 
rendered  more  severe  and  more  dangerous  to  life.  Hence, 
unless  disease  is  clearly  present  in  that  part,  it  should  be  let 
alone.  '  The  average  length  of  time,'  says  Dr.  Hodges,  '  before 
some  use  of  the  limb  was  commenced,  as  calculated  from  thirty- 
one  of  the  cases  in  my  table,  was  over  four  months ;  a  much 
longer  period  than  this  was  requix'ed,  however,  to  elapse  before 
the  limb  could  be  said  to  become  really  serviceable.'  The  table 
in  Dr.  Hodges's  treatise  contains  fifty  cases,  eight  of  which  died, 
and  in  four  others  the  operation  was  unsuccessful. 

The  results  which  M.  Oilier  obtained  by  the  subperiosteal  method  in  the  only 
case  of  excision  of  the  head  of  the  humerus  alone  which  he  records,  though  very 
pood,  are  not  markedlj^  superior  to  those  which  have  been  obtained  by  the 
ordiuarj'  method. t  In  the  case  in  which  he  removed  the  head  and  about  half 
the  shaft  of  the  humerus,  the  following  is  his  account  of  the  result.  '  The 
shoulder  is  of  roimded  form,  not  only  is  the  bone  reproduced  in  length,  but  the 
scapulo-humeral  joint  is  reconstituted.  The  end  of  thw  new  bone  articulates 
with  the  glenoid  cavitv  by  a  joint  of  the  enarthrodial  type — that  is  to  say  one 
capable  of  movement  in  all  directions.  All  the  muscles  of  the  shoulder  have 
recovered  their  action.  The  deltoid,  which  in  most  of  the  old  operations  re- 
jnained  atrophied  and  paralysed,  is  capable  of  energetic  contraction.  The 
rotator  muscles  are  inserted  on  to  the  end  of  the  reproduced  bone,  by  means  of 
the  old  capsule  with  which  they  have  preserved  their  former  relations.'  J 

Excision  of  the  scapula  and  clavicle. — Excision  of  the  scapula 
has  been  occasionally  practised  on  account  of  necrosis,  or  the 
bone  has  been  removed,  together  with  a  tumour  growing  from 
it :  the  excision,  however,  in  the  latter  class  of  cases  has  usually 
been  only  partial,  i.e.  only  the  portion  of  the  bone  implicated 
in  the  tumour  has  been  removed.  The  operation  in  such  cases 
has  usually  been  protracted  and  bloody  ;  §  and  it  may  be  added 


*  See  the  cases  quoted  by  Dr.  Hodges,  op.  cit.  p.  34.  Of  the  fatal  lases  there 
reported  (eight  in  number),  there  was  but  a  single  instance  of  death  where  the 
glenoid  cavity  had  not  been  interfered  with. 

■f  Case  of  Ilinon,  Regeneration  den  Os,  vol.  ii.  pp.  320,  514. 

X  Resections  des  (/ramies  Articulations,  p. 

§  See  the  account  by  Mr.  Liston  of  such  an  operation  performed  for  a  tumour 
which  he  regarded  as  an  ossified  aneiuism  of  the  subscapular  artery  ;  but  which 
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that  in  most  of  the  published  cases  it  was  of  very  doubtful 
benefit ;  the  tumour  being  either  of  a  malignant  nature,  and 
returning  in  spite  of  the  operation,  which  did  not  seem  to 
prolong  life;  or  else  being  dependent  on  syphilis,  and  very 
probably  curable  without  any  operation  at  all.*  These  con- 
siderations— added  to  the  great  severity  of  the  operation  in 
cases  of  rapidly  growing  tumour,  where  the  large  arteries  which 
surround  the  scapula  on  all  sides  are  enlarged  for  the  supply  of 
the  new  growth — ought  to  make  the  surgeon  very  cautious  in 
recommending  such  operations.  The  operations  on  the  scapula 
for  necrosis,  like  all  other  operations  for  this  affection,  have 
turned  out  much  more  satisfactorily ;  but  they  bear  more  re- 
semblance to  the  usual  proceedings  for  the  extraction  of 
sequestra  than  to  formal  operations  for  excision.  A  case  related 
by  the  late  Mr.  Jones,  of  Jersey,  in  the  42nd  volume  of  the 
Medico-Ghirurgical  Transactions,  will  illustrate  these  observa- 
tions, and  will  show  what  useful  motion  may  be  preserved  even 
after  the  removal  of  a  sequestrum  involving  almost  the  whole 
scapula,  inclusive  of  its  articular  surface.  No  special  directions 
are  needed  for  these  operations.  The  position  of  the  sinuses 
will  point  out  the  most  convenient  directions  for  the  incisions, 
which  should  be  kept  as  much  as  possible  upon  the  limits  of 
the  bone,  in  order  to  avoid  as  many  of  the  large  vessels  as  can 
be  spared.  The  bleeding,  however,  in  these  operations  for 
necrosis  seems  far  less  than  in  those  performed  for  the  removal 
of  tumours. 

The  total  excision  of  the  scapula  for  a  tumour  should  be  thus 
performed.  The  patient  being  brought  under  the  influence  of 
chloroform,  an  assistant  shoxild  be  charged  with  the  compression 
of  the  subclavian  artery ;  for  which  purpose,  if  the  projection 
of  the  tumour  makes  compression  difficult,  the  incisions  may  be 
so  managed  as  to  enable  him  to  put  his  finger  directly  down 
upon  it.  This  precaution  much  diminishes  the  haemorrhage 
from  the  subscapular  artery  and  its  branches,  which  otherwise 
might  be  formidable.  The  surgeon  then  proceeds  to  denude 
the  tumour  of  its  outer  coverings  by  turning  down  appropriate 
skin-flaps,  taking  great  care,  however,  not  to  open  the  capsule 
of  the  tumour  itself.t  When  the  whole  tumour  is  thus  exposed 

was  in  all  probability  a  malignant  tumour  of  the  bone.  Hdin.  Med.  and  Surg. 
Jotirn.  vol.  xvi.  pp.  66,  215. 

*  Pdth.  Soc.  Trans,  vol.  vii.  p.  346. 

t  See  Pollock  in  St,  George's  Hoxpital  RepoHs,  vol.  iv.  p.  237. 
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the  muscles  inserted  into  the  vertebral  border  of  the  bone 
should  be  rapidly  divided,  as  also  those  vrhich  are  attached  to 
the  spine  of  the  scapula.  The  tumour  being  now  movable 
should  be  lifted  weU  ujj,  and  freed  from  its  other  attachments 
by  rapid  strokes  of  the  knife,  commencing  from  its  lower  angle. 
The  subscapular  artery  is  divided  near  the  end  of  the  operation, 
and  can  be  caught  hold  of  by  the  surgeon  or  his  assistant,  and 
held  till  the  tumour  is  removed,  or  can  be  at  once  tied.  The 
ligaments  of  the  shoulder  are  then  easily  divided  and  the  mass 
removed. 


Fig.  .368. 


Drawing  from  the  photograph  of  a  patient  on  wliom  excision  of  the  scapula  had  been 
successfully  performed  by  Mr.  Pollock.  From  St.  George's  Hospital  Reports, 
vol.  iv. 

The  acromion  process,  if  not  diseased,  may  be  divided  with 
bone-nippers  and  left  behind  to  preserve  the  shape  of  the  parts 
and  protect  the  head  of  the  humerus. 

In  this  way  I  have  seen  the  scapula  removed  with  a  very 
large  and  vascular  tumour,  without  any  serious  bleeding. 

Mr.  Syme  appears  to  have   been  the  first  surgeon  who 
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attempted  and  successfully  performed  this  severe  operation,*  in 
the  year  1856.  The  published  cases,  as  far  as  I  know,  are  twelve 
in  number,  five  of  which  have  died.f 

The  resulting  deformity  is  very  slight,  especially  if  the 
acromion  has  been  left  behind  to  preserve  the  shape  of  the 
shoulder,  as  was  done  in  the  case  from  which  Fig.  368 
was  drawn.  The  patient  was  under  Mr.  Pollock's  care  at  St. 
George's  Hospital. 

Almost  the  same  general  observations  will  apply  to  the 
excision  of  the  clavicle  as  to  that  of  the  scapula — only,  as  the 
relations  of  the  clavicle  are  far  more  important  than  those  of 
the  scapula,  so  must  even  greater  caution  be  exercised  in  under- 
taking its  removal.  It  is  not  only  that  very  large  vessels  lie  in 
the  neighbourhood,  which  it  may  be  difficult  to  avoid  during  the 
removal  of  a  large  tumour  passing  into  the  root  of  the  neck,  and 
perhaps  lapping  over  them  ;  but  also  that  the  removal  of  such  a 
tumour  from  below  the  deep  fascia  of  the  neck  involves 
alarming  risk  of  death  from  difiFuse  inflammation.  The  benefit 
to  be  derived  from  such  an  operation  ought  therefore  to  be  most 
clearly  proved  before  its  dangers  are  en  countered.  J  In  opera- 
tions for  necrosis  the  proceeding  will  be  far  more  simple,  and  is 
likely  to  be  far  more  successful.  The  sequestrum  will  probably 
be  separated  from  the  subclavian  vein  and  the  deeper  parts  by 
a  deposit  of  new  bone,  and  the  patient  will  have  a  fair  chance 
of  permanent  recovery.  In  operatirg  on  the  clavicle  for  a 
tumour,  the  incisions  should  be  made  very  free,  one  over  the 
long  axis  of  the  bone,  joined  by  others  in  appropriate  places  for 
turning  down  such  flaps  as  may  appear  necessary,  and  the  parts 
to  be  operated  on  should  be  brought  fairly  into  view  before  the 
bone  is  meddled  with.  After  having  freely  divided  all  the 
superficial  attachments  of  the  bone  and  tumour,  the  next  step  is 
to  divide  the  outer  end  of  the  clavicle  from  the  scapula,  either 
by  cutting  through  the  joint  or  by  severing  the  bone  with  a 
small  saw  or  nippers.    Then  the  part  which  is  to  be  removed 

*  On  Excision  of  the  Scapula,  1864. 

t  Ten  cases  are  referred  to  in  the  Netv  York  Med.  Journ.  1866,  and  in  the 
Neio  8yd.  Society's  Biennial  Retrospect  for  1865-6,  p.  220.  Three  of  these  died. 
Another  case  is  related  in  Mr.  Pollock's  paper  in  the  volurue  of  the  St.  Georqes 
Hospital  Reports,  and  one  under  Mr.  Sydney  Jones's  care  in  the  Lancet  for  Nov. 
21,  1866.    Both  of  these  latter  proved  fatal. 

X  In  Mott's  case  the  operation  lasted  four  hours,  and  thirty  vessels  were  tied. 
Mott  says,  '  This  operation  far  surpassed  in  tediousness,  difficulty,  and  danger, 
any  thing  which  I  have  ever  witnessed  or  performed.' 
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can  be  raised,  and  must  be  separated  with  great  care  from  the 
important  parts  which  lie  below  it,  so  as  to  reach  the  sternal 
part,  which  is  last  divided,  and  which  serves  during  the  opera- 
tion as  a  pivot  on  which  the  bone  can  be  moved  and  supported  ; 
or,  in  other  cases,  it  may  be  found  more  convenient  to  divide 
this  part  of  the  bone  also  at  an  earlier  period  of  the  operation.* 
It  appears  that  very  useful  motion  may  be  recovered  after  the 
removal  of  a  large  part,  or  even  the  whole,  of  the  shaft  of  the 
clavicle. 

After  amputation  at  the  shoulder-joint,  the  scapula  has  been  extirpated  for 
recurring  disease,  and  portions  of  the  clavicle  have  been  simultaneously  removed. 
One  case  is  on  record  in  which  Mussey,  of  Cincinnati,  removed  the  whole 
clavicle  and  scapula  for  a  tumour  recurring  after  amputation  at  the  shoulder- 
joint.t  The  patient  survived  the  operation,  and  was  heard  of  in  perfect  health 
thirty-four  years  afterwards  at  the  age  of  seventy-one.  J  No  directions  can  be 
required  for  the  performance  of  an  operation  which  must  vary  in  its  steps 
according  to  the  condition  of  the  parts  left  behind  after  tlie  amputation.  Mussey 
commenced  from  the  inner  side,  so  as  to  expose  and  tie  the  subclavian  artery 
early  in  the  operation ;  and  this  would  probably  be  the  best  course  if  the  state 
of  parts  should  allow  of  it.  He  nearly  lost  his  patient  from  the  passage  of  air 
into  tlie  subclavian  vein. 

Excision  of  the  elbow  for  disease  may  be  thus  performed.  The 
bones  are  exposed  by  a  free  vertical  incision,  running  parallel 
and  a  little  external  to  the  ulnar  nerve,  about  four  inches  in 
length,  having  its  centre  opposite  the  tip  of  the  olecranon.  This 
suffices  for  all  ordinary  cases.  If  more  room  is  required,  the 
vertical  incision  may  be  crossed  by  one  running  outwards  from 
its  centre.  I  have  not  for  many  years  used  the  old  H-sbaped 
incision.  If,  however,  this  method  be  adopted  (as  may,  perhaps, 
be  occasionally  advisable  in  cases  accompanied  by  much  thicken- 
ing or  by  firm  ankylosis)  two  lateral  incisions  should  be  made 
running  over  either  condyle,  and  united  by  a  transverse  cut 
across  the  olecranon  process.  The  flaps  should  then  be  thrown 
back  and  the  ulnar  nerve  dissected  out.  In  the  ordinary  opera- 
tion with  a  single  incision,  if  the  head  of  the  radius  is  found 
dislocated  on  the  back  of  the  outer  condyle  (a  very  common 
condition  in  chronic  disease  of  this  joint),  it  may  be  removed  at 
once  with  the  bone-nippers.  The  joint  should  now  be  freely 
opened  by  dissecting  round  the  olecranon,  care  being  taken  to 
keep  the  edge  of  the  knife  close  against  its  inner  side,  in  order 

*  See  Travers,  in  Med.-Chtr.  Trans,  vol.  xxi, 

t  Amer.  Joitrn.  of  Med.  Sc.  vol.  xxi. 

I  Health ;  its  Friends  and  its  Foes.     Mussey,  p.  352. 
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to  avoid  the  ulnar  nerve,  which  is  usually  hidden  from  view 
amongst  a  mass  of  indurated  cellular  tissue.  The  end  of  the 
humerus  should  then  be  cleaned  and  turned  out  of  the  wound, 
the  lateral  ligaments  being  freely  divided ;  the  tip  of  the  olecra- 
non having  been  previously  cut  off,  if  necessary.  However 
slight  the  disease  in  the  bones  may  be,  the  whole  end  of  the 
humerus  just  above  the  condyles  ought  to  be  removed.  After- 
wards the  sigmoid  cavity  of  the  ulna  should  be  sawn  away.  It 
is  better,  when  it  can  be  done  without  inconvenience,  to  make 
the  sections  of  the  two  bones  of  the  forearm  on  the  same  level. 
The  wound  should  brought  together  lightly.  The  limb 
should  then  be  lightly  bandaged  on  an  angular  splint,  before 
the  patient  is  restored  to  consciousness.*  If  troublesome 
haemorrhage  occurs  from  the  articular  arteries  at  the  beginning 
of  the  operation,  an  assistant  should  compress  the  brachial,  and 
any  vessel  which  continues  to  bleed  after  the  removal  of  the 
bones  should  be  carefully  secured. 

Oilier,  Langenbeck,  and  others  endeavour  to  preserve  the 
periosteum  in  this  excision. f  For  this  purpose,  after  a  free 
longitudinal  incision  over  the  olecranon,  the  periosteum  is  also 
to  be  freely  incised  and  separated  from  the  olecranon  with  a 
blunt  or  half-blunt  instrument ;  then  the  tendon  is  to  be  carefully 
separated  from  the  olecranon,  leaving  it  still  attached  to  the 
periosteum  and  surrounding  fascia.  In  exposing  the  rest  of  the 
bones  similar  precautions  are  to  be  taken,  to  preserve  the  perios- 
teum and  tendons  in  relation  with  each  other  and  with  the 
fascia.  The  advantages  claimed  for  this  method  are  that  more 
perfect  reproduction  is  said  to  ensue,  and  with  more  extended 
motion.  Dr.  Hueter  asserts  that  the  new  joint  is  even  provided 
with  synovia,  and  he  says  that  the  movements  of  the  new  joint 
are  sometimes  more  extensive  than  those  of  the  natural  elbow. 
Thus  in  one  case  the  patient  could  lay  the  flat  of  his  hand  on 
the  shoulder  of  the  side  on  which  excision  had  been  performed, 

*  Some  surgeons — and  among  them,  I  believe,  Mr.  Syme  (see  his  treatise  on 
Excision  of  Diseased  Joints,  1831,  p.  70)— merely  flex  the  arm,  and  apply  a 
roller ;  but  the  support  of  a  splint  appears  to  give  confidence,  and  to  prevent 
spasmodic  movements :  it  need  not  be  applied  at  any  particular  angle,  but 
merely  in  such  a  position  as  avoids  tension  on  the  sutures. 

t  I  would  refer  the  reader  on  this  head  to  Hueter,  in  Langenbeck 's  Archiv. 
vol.  viii.  pp.  135,  et  seq.;  Liicke,  Aphorisms  of  Military  Suryeri/,  &c.  p.  126. 
Stokes,  in  Dublin  Qmrterly  Journal,  May  1865,  and  especially  to  Oilier,  Traite 
experimental  et  clinique  de  la  Reycneration  des  Os.  Paris,  1867,  vol.  ii.  pp.  338, 
et  seq. 

VOL.  Y.  XX 
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wliicli  was,  of  course,  impossible  on  the  sound  side.    This  fact, 
however,  seems  to  me  rather  to  show  the  absence  than  the 
abundance  of  repi'oduced  bone,  and  I  shall  show  that  the  same 
freedom  of  motion  exists  after  the  ordinary  operation.    In  M. 
Ollier's  work  the  reader  will  find  the  most  ample  details  on  the 
'  manuel  operatoire,'  and  on  the  results  of  this  subperiosteal 
method  of  excision.    His  method  of  operation  differs,  though 
only  very  slightly,  from  that  of  Langenbeck.    He  gives  a  table 
of  twelve  cases  operated  on  in  the  hospitals  at  Lyons.*  Three 
of  these  died — a  large  proportion — due,  as  he  believes,  to  the 
unhealthiness  of  the  hospitals  in  which  the  patients  were  treated. 
In  two  of  the  other  cases,  the  time  which  had  elapsed  was 
insufficient  to  allow  of  an  opinion  on  the  result.    All  the  others 
had  good  movement,  though  in  one  (M.  Dron's  case)  it  seems  to 
have  been  limited.  One  of  the  patients  died  (of  scarlet  fever)  eight 
months  after  operation  ;  but  unfortunately  an  examination  of 
the  new  joint  was  not  obtained.  It  must  be  admitted,  therefore, 
that  the  only  perfectly  convincing  proof  of  the  reproduction  of  the 
articular  ends  is  still  wanting  in  this  series  of  cases.    M.  Oilier 
is,  however,  perfectly  certain  of  the  reproduction  of  a  bony  mass 
replacing  the  olecranon  in  most  of  the  cases,  and  of  the  attach- 
ment of  the  tendon  of  the  triceps  to  this  bone  ;  and  also,  in  some 
instances,  of  the  reproduction  of  bony  projections  from  either  side 
of  the  end  of  the  humerus,  giving  great  lateral  stability  to  the 
joint.    On  the  whole,  therefore,  I  think  we  are  entitled  to 
conclude  that  the  subperiosteal  resection  of  the  elbow,  though 
more  laborious  than  the  older  methods  and  requiring  more 
time  for  its  accomplishment,  has  occasionally  yielded  excellent 
results,  and  deserves  to  be  tested  by  more  extensive  practice. 

^ly  owii  experience  of  this  method  is  limited  to  a  single  case,t  in  which, 
although  it  was  a  very  good  case  for  excision,  and  no  bad  symptom  followed 
the  operation,  the  motion  ultimately  obtained  was  considerably  less  than  in  a 
perfectly  successful  operation  after  the  ordinary  manner;  and  this  appeared  tn 
me  to  depend  on  the  excessive  reproduction  of  the  excised  olecranon.  Dr.  Dou- 
trelepont  J  has  published  an  account  of  the  dissection  of  a  case  in  which  this 
operation  had  been  successfully  performed  at  the  age  of  18,  about  four  years  before 
deatli.    In  this  case  the  olecranon  and  coronoid  process  of  the  ulna,  the  head  of 


*  A  somewhat  larger  number  of  cases  is  given  in  M.  Ollier's  more  recent  pub- 
lication, Des  Besections  dcs  grandes  Articulations — nineteen  cases, with  four  deaths, 
which,  however,  were  all  in  adults.  Out  of  eleven  cases  under  30  years  of  age, 
none  died. 

The  Practi/i(»ifir,'So.  viii  Feb.  ISO!),  p.  Go. 
I  Langenbeck's  Archiv.  vol.  x.  p.  911. 
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the  radius,  and  two-thirds  of  an  inch  of  the  humerus,  were  removed,  the  section 
of  the  latter  bone  running  through  the  condyles.  The  drawings  attached  to 
Dr.  Doutrelepout's  paper  show  that  the  condyles  of  the  humerus  had  been 
entirely  reproduced — -the  internal  condyle  rather  exuberantly,  forming  a  deep 
groove  for  the  ulnar  nerve.  The  olecranon  was  also  reproduced,  and  was  longer 
and  more  curved  than  natural— a  circumstance  of  much  importance.  The  head 
of  the  radius  was  also  reproduced,  and  was  united  to  the  ulna  by  an  orbicular 
ligament,  as  in  the  natural  joint.  There  was  a  regular  joint  between  the  ulna 
and  humerus  (an  articular  surface,  surrounded  by  a  capsule,  being  formed  on  the 
summit  of  the  reproduced  sigmoid  notch),  and  true  hyaline  cartilage  had  also  been 
reproduced.  There  was  no  appreciable  shortening  of  the  arm,  and  the  muscles 
were  as  well  developed  on  that  side  as  on  the  other.  Pronation  and  supination 
were  almost  natural,  flexion  and  extension  were  perfectly  good,  but  within  the 
limits  of  75°  to  120°  only. 

In  my  own  case,  also,  the  limits  of  flexion  and  extension  are  about  the  same 
as  the  above ;  and  here,  also,  I  thought  that  extension  was  checked  by  the  ex- 
cessive reproduction  of  the  olecranon,  whereby  its  point  was  brought  down  into 
the  coronoid  fossa  before  the  arm  had  been  nearly  straightened.  M.  Oilier  has 
pointed  out  the  danger  of  this  limitation  of  motion  by  the  curved  shape  of  the 
new  olecranon,*  and  proposes  to  rectify  it  by  treating  the  arm  in  a  more  ex- 
tended position  than  that  ordinarily  used,  with  adequate  precaution,  of  course 
against  ankylosis. 

Mr.  Stokes,  of  Dublin,  has  been  so  kind  as  to  inform  me  that  he  has 
practised  the  subperiosteal  excision  of  the  elbow  five  times.  The  first  two 
operations,  in  children  aged  about  10  and  12,  did  extremely  well,  the  wounds 
healing  rapidly,  with  obvious  reproduction  of  bone  and  excellent  movement. 
The  third  patient  died  about  two  months  after  operation,  and  there  was  no  op- 
portunity of  examining  the  joint.  In  the  two  other  cases  (adults),  the  power 
of  flexion  and  extension  was  extremely  limited — one  almost  ankylosed. 

From  all  that  I  have  seen  and  read  on  the  subject,  therefore,  I 
must  say  that  the  advantages  of  the  subperiosteal  method  in 
this  excision  are  at  present  doubtful. 

The  extent  of  bone  which  may  be  removed  in  an  excision  of 
the  elbow  is  considerable ;  in  fact,  within  the  proper  limits,  it 
seems  as  if  the  more  bone  is  removed,  the  better  is  the  result. 
If  only  the  extreme  ends  of  the  bones  be  sawn  off,  ankylosis  will 
most  likely  take  place ;  while  if  the  amount  above  prescribed 
(viz.  the  whole  condyloid  extremity  of  the  humerus  and  all  the 
sigmoid  cavity  of  the  ulna  with  the  head  of  the  radius),  or  even 
a  little  more  on  both  sides,  be  taken  away,  free  motion  may 
under  favourable  circumstances,  be  expected.  An  exaggerated 
idea,  however,  appears  to  prevail,  of  the  amount  of  bone  which 
may  be  excised  with  a  prospect  of  preserving  a  useful  limb. 
This  idea  has  originated  from  confusing  operations  undertaken 
for  necrosis  with  those  for  injury  or  chronic  disease  (caries). 


*  Traite  experimental,  ^-c.  vol.  ii.  p.  347. 
X  X  2 
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In  the  former,  the  whole  shaft  of  a  bone  has  often  been  removed, 
and  a  useful  limb  left.  In  the  latter,  especially  if  the  periosteum 
be  removed  with  the  bone,  only  a  limited  quantity  of  bone  can 
be  taken  away.  If  the  limits  above  pointed  out  have  been 
somewhat  exceeded,  and  still  at  the  point  of  section  the  interior 
of  the  bones  is  obviously  diseased,  it  is  better,  if  the  disease  is 
not  in  a  very  advanced  condition,  to  remove  all  the  bone  which 
is  quite  disintegrated,  preserving  what  is  merely  softened,  and 
thus  give  the  patient  a  chance  of  saving  his  limb ;  but  if  com- 
-plete  disorganisation  extends  far  into  the  shaft,  it  is,  I  think, 
advisable  to  amputate,  although  perhaps  in  a  young  and  healthy 
patient  the  operator  might  be  justified  in  trying  the  subperios- 
teal extirpation  of  the  diseased  bone.  The  position  of  the  line 
of  section  in  relation  to  the  junction  of  the  epiphysis  is  a 
matter  of  subordinate  importance  in  this  joint,  since  it  is  of 
much  more  importance  to  obtain  a  flexible  but  firm  union,  so  as 
to  allow  of  good  motion,  than  to  avoid  any  amount  of  shortening 
of  the  affected  arm. 

The  arm  should  be  left  perfectly  quiet  for  a  few  days,  in  the 
position  in  which  it  has  been  placed  after  the  operation.  A  good 
deal  of  irritative  fever  often  supervenes.  When  it  is  necessary 
to  change  the  dressings  for  the  sake  of  cleanliness,  a  grooved 
splint  should  be  applied,  which  will  lodge  the  arm  and  forearm, 
and  which  is  jointed  in  the  centre  and  movable  by  a  rack  and 
pinion ;  with  this  apparatus,  the  arm  may  easily  be  got  into 
such  a  position  as  will  afterwards  be  useful,  by  gradually 
changing  the  angle.  Passive  motion,  however,  of  a  more 
vigorous  kind  must  not  be  neglected,  the  time  at  which  it  is 
commenced  varying  with  the  state  of  the  wound  and  the 
quantity  of  the  bone  which  has  been  removed.  If  much  has 
been  taken  away,  ankylosis  is  little  to  be  apprehended ;  other- 
wise, at  a  period  which  may  be  roughly  stated  at  about  three 
weeks,  daily  passive  motion  ought  to  be  commenced.  In  the 
most  favourable  cases  a  very  pei'fect  false  joint  succeeds  to  this 
treatment ;  and  an  amount  of  motion  is  regained,  which 
for  practical  purposes  is  little  inferior  to  that  of  the  original 
joint. 

Of  this  a  very  interesting  example  is  recorded  by  Mr.  Syme,  in  which  he  hnd 
the  opportunity  of  dissecting  the  new  joint,  nine  years  after  the  operation, 
which  had  been  performed  on  account  of  injury — the  man  having  in  the 
interval  acted  as  guard  on  a  railway,  swinging  himself  from  one  carriage  to 
another  while  the  train  was  in  motion,  with  the  injured  arm,  quite  as  easily  and 
securely  as  with  the  other.    The  ulna  was  found  united  to  the  humerus  by 
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lig-ament ;  the  end  of  the  radius  was  polished  off,  and  played  on  the  humerus 
and  on  the  ulna,  a  material  something  like  cartilage  being  interposed.  The 
ends  of  the  bones  of  the  forearm  were  locked  in  by  two  processes  projecting 
downwards  from  the  humerus,  and  strong  lateral,  and  still  stronger  anterior  and 
posterior,  ligaments  also  bound  them  to  the  latter  bone. 

Fig.  309. 


a 


Eoproduction  of  the  elbow-joint  after  excision,  in  Mr.  Syme's  case.  (From  the  Lancet, 
1855,  vol.  i.)  «,  the  humerus;  6,  the  ulna;  c,  the  radius;  d,  e,  projections 
from  the  shaft  of  the  humerus,  locking  in  the  bones  of  the  forearm  in  the  new- 
joint  ;  /,  new  orbicular  ligament  around  the  head  of  the  radius  ;  g,  a  portion 
of  the  ligamentous  union  between  the  wlna,  and  humerus  ;  h,  tendon  of  the 
biceps  ;  i,  k,  new  lateral  ligaments,  attached  below  to  the  end  of  the  ulna  on 
one  side,  and  the  orbicular  ligament  on  the  other. 

Union,  is,  however,  seldom  so  perfect  as  this,  and  the  bones 
seem  to  be  united  merely  by  more  or  less  extensible  ligament.* 
In  these  cases,  it  is  said  by  M.  Robert  f  that  flexion  is  composed 
of  two  movements ;  the  forearm  being  first  drawn  np  to  the 
humerus  by  the  triceps,  and  then  flexed  by  the  action  of  the 
biceps. 

I  append  drawings  from  a  case  in  which  I  excised  both  elbow-joints  of  a  child 
aged  tive,  four  years  since,  f  The  drawings  show  the  amount  of  motion  obtained 

*  Notes  of  the  dissections  of  several  cases,  after  successful  excision  of  the 
elbow,  may  be  found  in  Wagner  On  Repair  after  Resection — translated  by  the 
writer  for  the  New  Sydenham  Society,  1860. 

t  Gazette  des  Hop.  Nov.  20,  1858. 

X  Clin.  Soc.  Trans,  vol.  i.  p.  143. 
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in  a  perfectly  successful  case  by  the  old  metliod,  and  they  prove  that  when  the 
preservation  of  periosteum  is  quite  disregarded  the  same  extent  and  freedom  of 
motion  may  be  obtained  as  Dr.  Hiieter  (above  quoted)  appears  to  believe  to  be 

Fig.  370. 


The  excised  elbow  in  extreme  flexion.    It  will  he  noticed  that  this  motion  is  more 
extensive  than  in  the  natural  joint,  the  hand  being  laid  flat  on  the  shoulder. 

peculiar  to  the  subperiosteal  operation.  Mr.  Syme's  case  also  shows  that  con- 
siderable reproduction  of  bone  may  ensue,  by  growth  frcnn  the  sections,  irres- 
pective of  periosteal  reproduction.    These  facts,  together  with  the  obvious  .and 


Fig.  371. 


The  excised  elbow  in  extreme  extension. 


proved  inconvenience  of  superabundant  bony  reproduction  in  this  operation, 
tend  still  further  to  make  us  hesitate  in  admitting,  without  further  experience, 
the  advantages  of  the  sub-periosteal  method. 
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Osseous  ankylosis  ought  very  rarely  to  occur.  If  tlie  ulnar 
nerve  be  injured,  a  good  deal  of  wasting  of  the  muscles  and  loss 
of  motion  has  been  observed  to  follovvf,  and  that  even  in  parts 
not  supplied  by  the  injured  nerve  ;  and  this  fact  should  make  the 
operator  careful  to  avoid  the  nerve.  On  the  other  hand,  cases 
have  occurred  to  the  most  experienced  operators,  in  which  the 
nerve  was  wounded  ;  and  one  is  on  record  in  which  it  re-united, 
and  no  loss  of  motion  or  other  ill  consequence  followed.*  If  the 
patient  recover,  but  with  disease  persisting  or  recurring  in  the 
ends  of  the  bones,  the  question  of  again  excising  the  diseased 
portions  will  occur.  If  necrosis  be  present,  no  doubt  can  exist  of 
the  propriety  of  removing  the  dead  portions,  should  they  be 
loose ;  but  if  the  exposed  parts  of  the  bone  be  fixed,  or  if  the 
disease  be  caries  rather  than  necrosis,  no  operation  should  be 
performed  while  the  functions  of  the  member  appear  to  be  im- 
proving. When  this  is  not  the  case,  it  is  right  to  try  once  more 
to  remove  the  diseased  bone  before  sacrificing  the  arm.  Even 
a  third  such  attempt  has  been  made,  and,  as  it  is  said,  with 
good  results. 

Excision  of  the  elbow  is  usually  considered,  and  in  all  proba- 
bility correctly,  as  a  more  formidable  operation  in  respect  of 
mortality  than  amputation  of  the  arm;  but  no  data  exist,  as  far 
as  I  am  aware,  for  a  correct  comparison  between  the  two  In 
Dr.  Hodges's  work  there  is  a  table  of  119  cases,  principally 
from  the  journals  and  other  published  soarces  :  of  these,  15  died  ; 
and  in  15  others  amputation  was  performed.  In  the  great 
majority  of  the  cases  which  survived,  the  usefulness  of  the 
limb  was  proved  hj  the  patient  being  able  to  resume  his  ordinary 
avocations  ;  but  the  details  as  to  the  extent  and  kind  of  motions 
which  resulted  are  not  exact. 

In  the  essays  on  Injuries  op  the  Upper  Extremity  and 
Gunshot  Wounds  the  reader  will  find  the  indications  for 
amputation,  excision,  or  entire  preservation  of  the  limb,  in  cases 
of  injury.  In  cases  of  ankylosis  of  the  elbow  excision  is  rarely 
required,  although  where  true  bony  ankylosis  has  occurred  in  a 
bad  position,  excision  may  be  performed  if  the  patient  wishes  it ; 
but  in  bony  ankylosis  in  the  flexed  position,  and  in  all  cases  of 
soft  ankylosis,  this  operation  is  inadmissible.  The  former  ought 
to  be  let  alone ;  the  latter  are  under  the  control  of  the  methods 
described  in  the  essay  on  Orthopedic  Surgery,  In  cases  of 


*  Sj'me  On  the  Excision  of  Diseased  Joints,  1831,  case  viii.  pp.  88-94. 


680      ON  EXCISION  OF  BONES  AND  JOINTS. 


disease  of  the  bones  of  the  elbow  excision  is  the  operation  which 
should  be  adopted,  except  under  special  circumstances  necessi- 
tating amputation,  such  as  unusual  extent  of  implication  of  the 
bones,  advanced  age,  great  debility,  or  constitutional  affection. 
But  the  rarity  of  such  circumstances  is  shown  by  the  fact, 
that  Mr.  Bryant's  collection  of  300  amputations*  only  includes 
10  in  which  the  arm  was  amputated  for  disease  of  all  kinds.  So 
that  excision  of  the  elbow  is  the  operation  almost  universally 
resorted  to  in  cases  of  incurable  disease  of  that  joint. 

Excision  of  the  wrist.  The  operation  of  excision  of  the  wrist 
has  been  entirely  modified  since  the  first  edition  of  this  work, 
in  consequence  of  the  labours  of  Pi'ofessor  Lister,  of  Edin- 
burgh, published  some  years  since  in  the  Lancet.  He  has 
shown  that  the  failures,  to  which  the  old  methods  of  per- 
forming this  operation  usually  led,  were  due  in  all  probability 
to  two  chief  causes,  viz.  (1)  a  portion  of  the  diseased  ar- 
ticular structures  having  been  left  behind,  and  (2)  the  tendons 
having  been  injured.  .  In  order  to  avoid  the  former,  it  is 
necessary  to  remove  all  the  bony  and  cartilaginous  structures 
■which  enter  into  the  formation  of  the  wrist-joint  itself,  and 
of  all  the  carpal  joints  ;  viz.  the  ends  of  the  radius  and  ulna 
(which  must  be  divided  at  a  level  above  the  joint  between 
those  bones),  all  the  carpal  bones,  and  all  the  articulating 
surfaces  of  the  metacarpal  bones.  In  order  to  avoid  the 
second  cause  of  failure,  the  operation  must  be  performed  through 
two  very  free  lateral  incisions,  the  tendons  being  carefully 
separated  from  the  bones  and  raised  by  gradual  strokes  of 
the  knife  with  as  little  violence  as  possible.  For  this  purpose 
an  incision  is  made  commencing  in  front  over  the  second  meta- 
carpal bone  internal  to  the  tendon  of  the  extensor  secundi  inter- 
nodii  pollicis,  and  running  along  the  back  of  the  carpus,  internal 
to  the  same  tendon,  as  high  as  to  the  base  of  the  styloid  process 
of  the  radius.  The  soft  parts,  including  the  extensor  secundi 
intei'modii,  and  the  radial  arteiy,  being  cautiously  detached 
from  the  bones  external  to  this  incision,  and  the  tendons  of 
the  radial  extensors  of  the  wrist  being  also  severed  from  their 
attachments,  the  external  bones  of  the  carpus  will  be  exposed. 
When  this  has  been  done  sufficiently,  the  next  step  is  to  sever 
the  trapezium  from  the  other  bones  with  cutting  pliers,  in 
order  to  facilitate  the  removal  of  the  latter,  which  should  be 


•  Med.-Chir.  Trans,  vol.  xlii. 
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done  as  freely  as  is  found  convenient.  The  operator  now  turns 
to  the  ulnar  side  of  the  incision  and  cleans  the  carpal  and 
metacarpal  bones  as  much  as  can  be  done  easily.  The  ulnar 
incision  is  now  made.  It  should  be  very  free,  extending* 
from  about  two  inches  above  the  styloid  process  down  to  the 
middle  of  the  fifth  metacarpal  bone,  and  lying  near  the  anterior 
edge  of  the  ulna.  The  dorsal  line  of  this  incision  is  then  raised 
along  with  the  tendon  of  the  extensor  carpi  ulnaris,  which 
should  not  be  isolated  from  the  skin  and  should  be  cut  as  near 


Fig.  372. 


Diagram  of  the  excision  of  the  wrist  (after  Lister),  a,  the  radial  artery,  b,  tendon 
of  the  extensor  secmuli  internodii  pollieis.  c,  indicator,  d,  Ext.  comm.  digi- 
torum.  E,  Ext.  min.  dig.  f,  Ext.  prim.  int.  pol.  g,  Ext.  oss.  met.  pol. 
H  I,  Ext.  carp.  rad.  long,  and  brey.   k,  Ext.  carp.  ulu.  l  l,  line  of  radial  incision. 

its  insertion  as  possible.  Then  the  common  extensor  tendons 
should  be  raised,  and  the  whole  of  the  posterior  aspect  of  the 
carpus  denuded,  until  the  two  wounds  communicate  quite  freely 
together ;  but  the  radius  is  not  as  yet  cleaned.  The  next  step 
is  to  clean  the  anterior  aspect  of  the  ulna  and  carpus,  in  doing 
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which  the  pisiform  bone  and  the  hooked  process  of  the  unciform 
are  severed  from  the  rest  of  the  carpus,  the  former  with  the 
knife,  the  latter  with  the  cutting  pliers.  In  cleaning  the  anterior 
aspect  of  the  carpus,  care  must  be  taken  not  to  go  so  far  for- 
wards as  to  endanger  the  deep  palmar  arch.  Now,  the  ligaments 
of  the  internal  carpal  bones  being  sufficiently  divided,  they  are 
to  be  removed  with  blunt  bone  forceps.  Next  the  end  of  the 
ulna  is  made  to  protrude  from  the  incision,  and  is  sawn  off,  as 
low  down  as  is  consistent  with  its  condition,  but  in  any  case 
above  its  radial  articulation.  The  end  of  the  radius  is  then 
cleaned  sufficiently  to  allow  of  its  being  protruded  and  removed. 
If  this  can  be  done  without  disturbing  the  tendons  from  tht^ir 


Fig.  373. 


The  parts  removed  in  excision  of  the  wrist  (after  Lister). 

grooves,  it  is  far  better.  If  the  level  of  the  section  is  below  the 
upper  part  of  the  cai'tilagiuous  facet  for  the  ulna,  the  remainder 
of  the  cartilage  must  be  cut  away  with  the  pliers.  The  operator 
next  attends  to  the  metacarpal  bones,  which  are  pushed  out 
from  one  or  the  other  incision  and  cut  off  with  the  pliers  so  as 
to  remove  the  whole  of  their  cartilage- covered  portions.  The 
trapezium  bone,  which  was  left  in  the  earl^-  stage  of  the  opera- 
tion, is  now  carefully  dissected  out,  so  as  to  avoid  any  injury  to 
the  tendon  of  the  flexor  carpi  radialis  or  to  the  radial  artery, 
and  the  articular  surface  of  the  first  metacarpal  bone  is  then 
exposed  and  removed.  Lastly,  the  cartilaginous  portion  of  the 
pisiform  bone  is  taken  away ;  but  the  nonarticular  part  is  left 
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behind  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.  The  same  remark  applies  to  the  hooked  process  of  the 
unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  sur- 
gery, but  it  appears  to  me  to  give  very  satisfactory  results,  and 
therefore  should,  I  think,  always  be  adopted  in  such  cases  as  are 
favoui'able  for  any  operation  at  all.  It  is  advisable,  if  not 
necessary,  to  put  on  the  tourniquet ;  so  that  the  view  of  the 
parts  should  not  be  obscured  by  blood.  It  is  also  very  desirable 
to  break  down  freely  any  adhesions  which  the  tendons  may 
have  formed,  while  the  patient  is  under  chloroform  previous  to 
the  opera.tion. 

No  tendons  are  divided  in  this  operation  except  the  extensors 
of  the  wrist,  for  the  flexor  carpi  radialis  is  inserted  lower  down 
than  the  point  at  which  the  metacarpal  bone  is  usually  divided. 

In  order  to  ensure  motion,  particularly  in  the  lingers,  passive 
movements  should  be  performed  from  a  very  early  period  after 
the  operation.  For  this  purpose,  Mr.  Lister  places  the  limb  on 
a  splint  with  the  palm  of  the  hand  raised  by  a  large  wedge  of 
cork,  fixed  below  it ;  so  that  the  joints  of  the  fingers  can  be 
moved  without  taking  the  limb  off  the  apparatus.  Special 
arrangements  are  made  for  keeping  the  splint  steady  and  for 
preventing  displacement  of  the  hand  to  either  side.  Careful 
and  methodical  passive  motion  should  be  used  to  each  several 
joint — to  those  of  the  finger  and  thumb  almost  from  the  day  of 
operation,  and  to  the  wrist  as  soon  as  the  parts  have  acquired 
some  firmness,  each  movement,  pronation  and  supination, 
flexion  and  extension,  abduction  and  adduction,  being  separately 
exercised;  and  the  patient  should  be  encouraged  to  make 
attempts  at  voluntary  motion  as  early  as  possible.  In  order  to 
exercise  the  fingers,  the  portion  of  the  splint  which  supports 
them  may  be  removed  while  that  on  which  the  wrist  is  received 
is  still  left.  Finally,  when  the  rigid  splint  is  left  ofi",  some 
flexible  support  is  still  to  be  worn  for  a  long  time. 

Partial  excisions  of  the  wrist  are,  I  believe,  much  less  promising,  although 
success  may  be  obtained  in  some  cases,  especially  those  of  traumatic  origin. 
Thus  Mr.  West,  of  Birmingham,  has  lately  published  *  an  interesting  account  of 
two  cases,  in  one  of  which  he  removed  the  ends  of  the  bones  of  the  forearm 
and  the  first  row  of  carpal  bones  for  a  disease  of  traumatic  origin.  Exfoliation 
occurred  from  the  carpal  bones  which  had  been  left  behind,  and  the  patient 
recovered  with  a  moderately  useful  hand.    In  the  second  case,  one  of  rheumatic 


*  Dublin  Quarterly  Journal  of  Med.  Sc.  February,  1870, 
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disease,  an  abscess  had  formed  in  the  lower  end  of  the  radius ;  only  the  radius 
was  excised.  The  patient  recovered,  with  the  powers  of  writing'  and  of  lifting 
heavy  weights. 

The  operation  of  excising  the  wrist,  whether  totally  or  partially, 
is  one  which  I  think  is  seldom  advisable,  at  least  judging  from 
my  own  experience,  for,  though  anxious  to  test  the  value  of  the 
operation,  I  have  found  only  one  opportunity  in  six  years  in 
which  I  thought  myself  justified  in  doing  so.  The  results  in 
that  case  were  satisfactory.  Nor  have  I  seen  more  than  one  or 
two  instances  in  the  practice  of  ray  colleagues  at  St.  George's 
Hospital.  In  spite  of  the  success  of  the  practice  followed  by 
Mr.  West,  I  have  a  strong  preference  for  total  over  partial  ex- 
cision. But  I  have  no  hesitation  in  saying  that  these  remarks 
are  only  meant  to  apply  to  the  comparison  between  excision  and 
the  expectant  treatment.  Many  cases,  I  believe,  will  terminate 
quite  as  well  if  judiciously  treated  by  incisions  when  necessary, 
the  removal  of  portions  of  bone  as  they  become  loose,  and,  above 
all,  the  constant  and  persevering  use  of  passive  motion  to  the 
fingers,  as  if  excision  be  practised,  and  without  the  risk  of 
operation.  But  if  the  comparison  be  made  with  amputation, 
the  removal  of  the  diseased  parts  being  plainly  necessary,  then 
the  importance  of  preserving  the  hand  and  fingers,  even  if  much 
mutilated,  is  so  great  that  excision  is  the  operation  which  should 
in  all  cases  be  first  discussed,  and  amputation  should  not  be 
performed  unless  the  less  radical  proceeding  is  absolutely  contra- 
indicated. 

Excision  of  single  bones  of  the  hand. — The  excision  of  some  of 
the  bones  of  the  hand  may  be  practised  with  advantage,  especi- 
ally if  the  tendons  are  unafiected  and  can  be  secured  from  in- 
jury in  the  operation.  It  is  of  especial  importance  to  preserve 
the  thumb  by  the  timely  excision  of  its  metacarpal  bone  or 
first  phalanx  when  universally  diseased  ;  and  the  benefit  of 
resecting  the  diseased  portion,  and  leaving  the  articulating 
head,  is  of  course  still  greater.  If  the  periosteum  can  be  spared, 
there  will  be  in  all  probability  a  more  firm  union  between  the 
severed  ends  of  the  old  bone,  in  consequence  of  the  production 
of  osseous  graniiles,  or  even  larger  pieces  of  bone,  in  the  cica- 
trix. It  is  of  little  use  to  remove  the  phalanges  of  the  fingers 
(except  those  of  the  terminal  row),  unless  in  a  few  cases  where 
they  are  neci'osed  and  loose,  for  the  formal  excision  of  these 
bones  would  almost  invariably  leave  a  useless  finger.  But 
occasionally,  especially  when  the  extensor  tendons   can  be 
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spared,  the  metacarpal  bones  may  be  made  the  subjects  of 
operation  ;  and  here,  as  well  as  in  the  thumb,  it  is  of  much 
importance,  if  the  extent  of  the  disease  allows  it,  not  to  open 
either  joint,  particularly  the  phalangeal. 

No  precise  directions  are  necessary  for  such  operations,  which 
consist  merely  in  exposing  the  diseased  bone  on  its  dorsal 
aspect,  scraping  off  from  it  all  the  soft  parts,  including  the 
periosteum  if  possible,  dividing  the  bone  with  cutting  forceps 
(the  extensor  tendon  being  held  out  of  the  way),  then  seizing 
the  divided  end  with  the  lion-forceps,  cleaning  the  bone  on  the 
lower  surface,  with  much  care  not  to  dip  the  point  of  the  knife 
into  the  palm,  and  finally,  when  the  limit  of  the  disease  is 
reached,  nipping  off  the  bone.  If  the  extensor  tendon  has  been 
unavoidably  severed,  the  finger  must  be  carefully  supported  on 
a  splint  till  this  has  reunited.  In  case  of  disease  of  the  two 
middle  metacarpal  bones,  it  will  be  better  to  remove  the  dis- 
eased portions  with  a  small  chisel ;  and  this  plan  is  preferred 
by  many  surgeons  in  the  other  metacarpal  bones  also,  in  order 
to  preserve  the  periosteum. 

Excision  of  the  hip  is  an  operation,  of  the  value  of  which  the 
most  widely  differing  estimates  have  been  formed  by  different 
surgeons.  Nor  is  this  surprising,  when  it  is  considered  that 
the  disease  for  which  it  is  usually  undertaken  is  accompanied 
by  exhausting  and  long-continued  suppuration,  rendering  the 
prospects  of  surgical  operation  unfavourable ;  while,  on  the 
other  hand,  spontaneous  recovery  is  so  common  that  it  is  im- 
possible in  any  case  which  gets  well  after  operation  to  afi&rm 
with  certainty  that  the  natural  cure  was  impossible.  The 
operation  is  performed  on  account  of  gunshot  wound  or  in 
advanced '  strumous  '  disease,  accompanied  by  abscess,  where  the 
patient  seems  in  danger  of  dying  of  hectic,  and  the  ulceration  of 
the  bone  is  judged  to  be  incurable.  The  hip-joint  ought  never 
to  be  excised  on  account  of  deformity  from  ankylosis,  although 
it  may  be  advisable  in  appropriate  cases  to  divide  the  neck  of 
the  femur,  or  even  perhaps  to  cut  a  wedge-shaped  piece  out  of 
it.*    The  operation  of  excising  the  hip,  as  it  is  commonly 

*  I  once  saw  a  case  in  which  the  hip  was  fixed  in  acute  flexion.  The  sym- 
ptoms induced  the  surgeon  in  charge  of  the  case  to  perform  an  exploratory 
operation;  hut  on  cutting  down,  the  joint  was  found  free  from  active  disease, 
but  ankylosed.  The  neck  of  the  femur  was  sawn  through,  and  the  thigh 
placed  on  a  straight  splint.     The  patient  (a  child)  recovered,  with  a  straight 
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spoken  of,  means  merely  the  removal  of  the  head  of  the  femur : 
but  the  acetabulum  may  also  be  removed,  if  it  be  thought 
necessary.     The  operation  differs  considerably  in  difficulty, 
according  as  the  head  of  the  bone  is  or  is  not  in  the  acetabulum, 
and  according  as  the  surgeon  does  or  does  not  require  to  obtain 
access  to  that  cavity  in  order  to  remove  its  floor.    In  most 
eases  of  chronic  disease  the  head  of  the  bone  has  undergone 
that  pi'ocess  of  displacement  \isually,  though  not  very  accurately, 
spoken  of  as  dislocation — i.e.  the  lip  of  the  acetabulum  has  been 
ulcerated  or  absorbed,  and  the  head  of  the  bone  (also  altered 
in  shape  from  ulceration)  lies  partly  on  the  dorsum  ilii,  partly 
on  the  edge  of  the  expanded  acetabulum,  and  is  very  probably 
covered  by  few  if  any  mviscular  fibres.    In  fact,  in  cases  of  old- 
standing  hip  disease,  the  muscles  have  become  atrophied  from 
disuse,  and  the  ligaments  also  have  in  a  great  measure  dis- 
appeared.   All  that  is  necessary  in  the  operation  is  to  make  an 
incision  of  sufficient  length  over  the  prominence  of  the  bone, 
running  somewhat  behind  the  trochanter,  and,  having  exposed 
the  head  of  the  bone,  to  saw  it  off  at  such  a  level  as  the  extent 
of  the  disease  seems  to  indicate.    When,  however,  the  head  of 
the  bone  remains  in  the  joint,  and  the  ligaments  are  entire,  as 
is  the  case  generally  iu  excision  for  injury,  and  in  many  of 
those  for  disease,  the  operation  is  not  quite  so  simple  ;  and  it 
becomes  still  more  difficult  if  the  neck  of  the  bone  is  fractured, 
so  that  the  sui-geon  cannot  get  any  purchase  upon  the  head  to 
turn  it  out  of  the  acetabulum.    In  such  cases  an  incision  must 
be  made,  running  behind  and  parallel  to  the  posterior  border  of 
the  trochanter,  and  long  enough  to  admit  of  free  access  to  the 
joint.  The  length  will  of  course  vary  according  to  the  size  of  the 
buttock,  but  it  may  be  stated  in  general  terms  that  the  incision 
should  commence  near  the  junction  of  the  trochanter  and  the 
shaft,  and  should  curve  (with  its  convexity  backwards)  round 
the  prominent  upper  border  of  that  process.    By  cutting  now 
along  the  neck  of  the  femur,  the  situation  of  the  joint  may  be 
accurately  ascertained,  if  it  has  been  hidden  by  swelling  fi-om 
disease  or  injury ;  and,  this  having  been  done,  the  parts  may 
be  divided  from  within  outwards  in  any  direction  which  may 
seem  convenient  (according  to  the  presence  of  wounds,  &c.),  so 
as  to  render  the  external  mcisions  crucial  or  T-  shaped.  The 

and  useful  limb.  In  such  cases  a  subcutaneous  operation  siniiliar  to  thnt 
prnctised  by  Professor  Gross  on  the  knee,  would  probably  in  most  cases  be  the 
safest.    (See  Okthop^dic  Surgery,  vol.  iii.  p.  728.) 
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flaps  are  now  to  be  reflected.  If  the  neck  of  the  femur  is  frac- 
tured, the  fractured  part  is  to  be  seized  with  the  lion-forceps, 
and  cleared  up  to  the  head  and  round  it,  and  so  removed. 
Search  should  then  be  made  for  shots,  foreign  bodies,  frag- 
ments of  bone,  &c.  If,  on  the  other  hand,  the  neck  of  the 
bone  is  entire,  and  sufficiently  strong  to  bear  the  requisite 
force,  it  may  be  more  convenient  to  turn  out  the  head  of  the 
bone,  and  divide  the  ligaments,  as  in  ordinary  exarticulation ; 
otherwise  the  neck  may  be  cut  through  with  a  keyhole-saw. 
This  instrument  should  always  be  at  hand,  together  with  a 
trephine,  elevator,  gouge,  &c.  for  removing  impacted  foreign 
bodies,  or  for  clearing  the  acetabulum.  In  many  cases  the 
director,  mounted  on  a  handle,  shown  in  the  essay  on  Surgical 
Instruments,  is  very  useful.  I  think  it  better,  whenever  the 
disease  does  not  extend  very  low  down,  to  preserve  at  any  rate 
a  portion  of  the  trochanter. 

Thus  far  we  have  spoken  only  of  the  removal  or  decapitation 
of  the  head  of  the  femur ;  but  since  the  acetabulum  is  freely 
exposed  in  this  operation,  it  is  possible  to  carry  it  further, 
and  remove  part,  or  the  whole,  of  the  floor  of  that  cavity  ;  and 
this  has  been  often  done  with  success. 

In  Mr.  Barwell's  treatise  on  Diseases  of  the  Joints,  p.  444,  the  reader  will  find 
an  interesting-  account  of  a  case  in  which  Mr.  Hancock  removed  the  whole  of 
the  floor  of  the  acetabulum,  together  with  the  head  of  the  femur ;  and  where, 
on  the  death  of  the  patient,  nineteen  months  after  tue  operation  (his  limb  having 
been  useful  in  the  meantime,  although  some  disease  still  existed  in  the  bones), 
an  opportunity  of  dissecting  the  parts  was  presented.  Mr.  Erichsen  removed 
not  only  the  whole  floor  of  the  acetabulum,  but  also  the  ramus  of  the  pubea 
and  ischium,  with  part  of  the  tuberosity  of  the  ischium  and  a  portion  of  the 
dorsum  ilii ;  and  reports  that  the  patient  had  a  useful  limb.*  I  have  obtained 
a  very  perfect  result  in  a  case  from  which  the  annexed  figs.  (374-377)  were  taken, 
where  I  removed  the  whole  <loor  of  the  acetabulum.  It  is  rather  inaccurate 
in  such  cases  to  say  that  the  operator  has  penetrated  into  the  pelvis.  A  strong 
fascia  still  separates  the  wound  from  all  contact  with  the  viscera  or  their  cellular 
connexions. 

The  statistics  of  this  operation  are  of  little  real  value,  nor  are 
they  of  the  same  importance  as  in  those  excisions  where  the 
question  lies  between  the  removal  of  a  joint  and  of  a  whole  limb. 
The  rate  of  mortality  is  extremely  high;  so  that  out  of  111 
cases  collected  by  Dr.  Hodges,  t  in  which  the  result  was  known, 
56  recovered  '  with  more  or  less  useful  limbs,'  53  died  of  the 


*  Science  and  AH  of  Surgery,  Zi'Ca.  ed.  vol.  ii.  p.  241. 
t  Op.  cit.  p.  116. 
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combined  eflFects  of  the  operation  and  the  previous  disease,  and 
in  the  remaining  two  cases  amputation  was  performed.  But  it 
is  impossible  to  deduce  any  exact  conclusion  from  such  facts  as 
these;  since,  without  a  personal  knowledge  of  each  case,  no 
opinion  as  to  the  probability  of  recovery  without  operation  can 
be  formed.    Possibly,  more  reliable  conclusions  as  to  the  average 


Fig.  374. 


Excision  of  the  hip.  (From  a  case  in  which  the  whole  floor  of  the  acctahuhim,  as  well 
as  tile  head  of  the  fennir,  had  been  removed  several  years  previously.)  To  show 
the  position  of  the  wound,  the  amount  of  shortening,  and  the  wasting  of  the  limb 
operated  on. 

mortality  of  operations  may  be  deduced  from  the  experience  of 
individual  operators,  though  here  again  there  are  many  soiu'ces 
of  fallacy.  In  my  own  practice,  as  stated  in  a  work  on  the 
Surgical  Treatment  of  Children's  Diseases,  out  of  19  cases  (all 
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children)  6  died  from  the  direct  effects  of  the  operation  (in  one 
case  after  amputation) ;  1  died  after  the  operation  from  the 
previous  effects  of  the  disease;  1  died  of  independent  disease 
some  time  after  recovery  from  amputation ;  2  recovered  from 
the  operation  but  not  from  the  disease,  and  died  a  long  while 


Fig.  375. 


From  the  same  case  of  successful  excision  of  the  hip,  showing  the  amount  of  flexion 

oltainel. 

afterwards  ;  2  were  little,  if  at  all,  benefited ;  1  (twice  excised) 
was  doubtful;  3  had  useful  limbs,  but  with  sinuses;*  3  re- 
covered completely.  In  Dr.  Cheever's  essay  on  '  Excision  of 
Joints,'  in  the  Reports  of  the  Boston  City  Hospital,  1870,  are  notes 


*  Some  if  not  all  of  these  have  since  recovered. 
VOL.  V.  T  Y 
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of  11  cases  under  the  care  of  himself  and  his  colleagues.  Two  of 
them  were  adults,  and  both  died ;  of  the  remaining  9,  2  died 
from  tuberculosis,  1  had  as  yet  a  useless  limb,  like  chronic  hip 
disease ;  3  had  useful  limbs,  but  with  sinuses ;  1  had  a  good 
limb,  but  was  lost  sight  of ;  2  had  recovered  completely. 

Fig.  376. 


From  the  same  case  of  successful  excision  of  the  hip,  showing  the  amount  of  adduction 

obtained. 

Excision  of  the  hip  for  injury  is  a  far  more  formidable  opera- 
tion than  for  disease.  For  this  there  are  several  reasons.  The 
shock  of  all  primary  operations  is  great,  and  their  mortality  very 
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high;  nor  are  secondary  operations  after  injury  much  more  favour- 
able. In  the  hip-joint  the  operation  of  excision  for  disease  is  very 
fatal  in  adult  life,  and  it  is  only  adults  who,  as  a  rule,  are  ope- 
rated on  for  injury ;  and  then  agaia  a  compound  fracture  laying 

Fig.  377, 


From  the  same  case,  showing  the  amount  of  abduction. 


open  the  hip-joint  is  in  itself  a  very  severe  shock,  to  which  that  of 
the  operation  is  to  be  superadded.  Hence  we  cannot  wonder  that 
the  records  of  this  operation  should  present  an  appalling  death- 
rate.    But  then  excision  is  only  performed  in  gunshot  injuries 

Y  Y  2 
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of  the  joint;  and  in  these  cases  primary  amputation  is  almost 
nuiformly  fatal,*  while  the  expectant  treatment  can  hardly  be 
said  to  be  much  more  promising.f 

In  the  essay  on  Gunshot  Wounds,  it  has  been  stated  that  out  of  11  cases 
operated  on  in  the  Crimea,  in  Schleswig-Holstein,  and  in  the  Italian  war  of 
1859,  only  two  patients  survived,  and  one  of  these  after  amputation.  Reference 
was  also  made  to  the  experience  of  the  American  Civil  War,  but  as  that  reference 
was  necessarily  imperfect,  since  the  official  documents  had  not  then  been  com- 
pleted, I  think  it  would  be  useful  to  insert  the  following  summary  of  Mr.  Otis's 
official  report  on  the  subject  of  excision  of  the  hip-joint  for  gunshot  injury,  for 
which  I  am  indebted  to  Mr.  Longmore's  kindness. {  The  whole  number  of  ex- 
cisions of  the  hip-joint  for  gunshot  injury  known  to  have  occurred  during  the 
American  war  was  63 — 48  in  the  Federal  and  15  in  the  Confederate  armies. 
Thirty-two  of  these  were  primary,  i.e.  performed  within  24  hours  of  the  injury  ; 
22  '  intermediate,'  i.e.  from  2  to  28  days  after ;  and  the  remaining  9  '  secondary;' 
the  shortest  interval  being  33  days,  the  longest  nearly  7  months.  Out  of  the  32 
primar}'  operations,  2  recovered,  showing  a  death-rate  of  93'7o  per  cent. ;  2  out  of 
the  22  intermediate — 90-9  per  cent ;  and  1  out  of  the  9  secondary  ;§  on  the  whole, 
5  recoveries  in  63  cases;  deaths,  92'1  per  cent.  Doubtless,  the  mortality  is  very 
liigh  ;  but  viewing  the  almost  necessarily  fatal  character  of  the  injury,  these 
results  may  be  pronounced  satisfactory ;  and  ma}'  at  any  rate  encourage  a 
repetition  of  such  attempts.  In  civil  life  the  opportunity  rarely  happens  ;  but 
I  remember  seeing  one  case  under  the  care  of  a  former  colleague  at  St.  George's 
Hospital,  where  I  regretted  that  the  operation  was  not  tried.  The  patient,  a 
young  man,  in  dragging  his  gun  through  a  hedge  had  lodged  the  charge  in  the 
hip-joint,  the  neck  of  the  femur  having  been  cut  cleanly  across.  He  died  a  few 
days  afterwards  from  the  effects  of  inflammation  and  abscess  in  the  joint.  The 
pelvis  was  uninjured. 

The  average  duration  of  treatment  in  those  of  Dr.  Hodges' 
cases  in  which  the  point  was  noted  (49  in  number)  was  230  days. 
The  high  mortality  and  the  very  protracted  period  of  conva- 
lescence certainly  show  that,  even  in  many  of  those  severe  cases 
of  hip-disease  which  alone  are  selected  for  this  operation,  the 
l)atient's  prospects  are  not  materially  improved  by  it,  although 
it  must  be  allowed  that  the  concurrent  testimony  in  its  favour 
of  many  eminent  surgeons,  who  have  had  ample  opportuixities 
of  watching  its  elfects,  jtistify  a  resort  to  it  in  cases  which 
seem  otherwise  hojjeless.  The  immediate  effects  of  the  opera- 
tion are  not  often  fatal,  and  it  is,  to  say  the  least,  extremely 


*  See  GuxsnoT  Wounds,  vol.  ii.  p.  230. 

t  In  the  report  referred  to  in  the  text,  Surgeon  Otis,  U.  S.  A.,  writes  :  '  I  con- 
tinue to  share  the  convictions  of  Guthrie  and  the  elder  authors  as  to  the 
uniform  fatality  of  such  injuries  when  abandoned  to  the  resources  of  nature.' 

t  The  facts  are  abridged  from  the  lint.  Med.  Joiini.  October  23,  1809. 

§  Another  successful  secondary  operation  is  noticed  in  the  report  as  having 
occurred  in  New  Mexico  in  June  1808. 
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probable  that  where  there  is  great  and  exhausting  pain  from 
pressure  of  the  diseased  bones  on  one  another,  the  operation 
may  save  life.  The  greatest  care,  however,  should  be  bestowed 
on  the  diagnosis  of  any  case  in  which  excision  is  contemplated. 
There  are  few  instances  of  advanced  hip-disease  in  which  the 
external  surface  of  the  pelvis  is  not  more  or  less  involved.  This 
fact  (which  may  be  judged  of  partly  by  the  direction  of  sinuses, 
partly  by  the  grating  sensation  elicited  by  passive  motion  under 
chloroform)  is  an  unfavourable  symptom,  but  forms  no  insuper- 
able objection  to  the  proceeding. 

Abscess  communicating  with  the  interior  of  the  pelvis  near 
the  joint  is  a  still  more  discouraging  symptom.  It  ought  not 
perhaps  to  be  stated  absolutely  (as  was  done  in  the  first  edition 
of  this  essay)  that  it  ought  to  forbid  the  attempt  to  excise  the 
joint,  since  it  is  possible  that,  by  removing  the  floor  of  the 
acetabulum,  a  sufficient  exit  will  be  provided  for  the  matter.* 
But  even  then  the  removal  of  the  whole  of  the  diseased  bone  is 
very  improbable,  and  the  operation  must  be  allowed  to  be  very 
unlikely  to  succeed.  Abscess  communicating  with  remoter  parts 
of  the  pelvis,  or  extensive  disease  of  the  femur,  or  the  presence 
of  other  strumous  affections,  ought  certainly  to  forbid  the 
attempt. 

Adult  age  is  a  serious  eontra-indication  to  excision  of  the  hip. 
A  few  cases  of  recoveries  after  the  age  of  20  are  on  record  ;  but 
as  a  general  rule  the  operation  should  bo  confined  to  childhood. 
In  one  of  the  successful  cases  in  adult  life  the  operation  was 
performed  for  chronic  osteo-arthritis. 

The  purport  of  these  indications  and  contra- indications  appears 
to  be  that  excision  ought  never  to  be  attempted  except  in 
childhood  or  youth,  and  never  unless,  with  disease  still  pro- 
gressing, the  joint-surfaces  are  hopelessly  displaced  (a  very  rare 
occurrence),  or  the  surgeon,  on  a  careful  review  of  all  the  sym- 
ptoms, has  strong  reasons  for  concluding  that  natural  recovery  is 
impossible.  When  the  operation  is  once  decided  upon,  it  should 
not  be  delayed  till  the  patient's  health  has  given  way,  but 
should  be  performed  at  once. 

*  Mr.  H.  Lee  has  related  a  very  interesting  case  in.  which  excision  of  the 
hip  was  attempted,  but  as  the  disease  in  the  femur  was  found  too  extensive, 
amputation  was  performed.  There  was  a  large  pelvic  abscess,  which  was  laid 
open  by  freely  removing  the  diseased  bone  forming  the  floor  of  the  acetabulum. 
The  patient,  a  boy  aged  fourteen,  rapidly  recovered.  (St.  Georffe's  Hospital 
Reports,  vol.  i.  p.  149.) 
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The  recovery  after  excision  of  the  hip-joint  is  very  complete, 
as  far  as  the  movements  of  the  limb  are  concerned,  though  the 
shortening  is  generally,  I  think,  greater  than  after  the  spon- 
taneous cure.  The  preceding  figures  (374-378)  were  taken  from 
a  lad  in  whom  I  excised  the  hip  about  five  years  ago,  having 


Fig.  378. 


The  hip-joint  after  snceessful  excision,  showing-  the  ligamentous  cord  by  which  the 
stump  of  the  femur  is  united  to  the  pelvis. 

removed  the  floor  of  the  acetabulum  so  freely  that  three  fingers 
could  be  passed  through  it.  Every  movement  of  the  limb  is  per- 
fectly fx'ee,  and  almost  as  extensive  as  in  the  natural  condition. 

Fig.  379. 


From  the  same  case,  showing  the  inner  openings  of  two  old  sinuses  leading  through 
the  acetabulum  ;  their  outer  ends  are  marked  by  the  bristles  in  fig.  378. 

Bony  ankylosis  very  rarely  takes  place.  I  have  never  seen  it. 
The  annexed  illustrations  (Figs.  378-380),  taken  from  a  case 
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where  I  had  excised  the  hip  successfully  in  a  patient  who  died 
of  another  disease,  show  the  usual  condition  of  parts.  They 
correspond  closely  with  the  state  of  things  in  an  interesting 
preparation  in  the  Museum  of  the  Royal  College  of  Surgeons, 
taken  from  the  patient,  in  whom  the  operation  was  first  per- 
formed, by  Mr.  White. 


Fig.  380. 


Another  view  of  the  same  preparation,  showing  the  end  of  the  femur  di'awu  up  into 
the  (enlarged)  acetabulum  by  tlie  tendon  of  tlie  psoas. 

Excision  of  the  Jcnee  has  been  practised  more  frequently  than 
that  of  any  other  joint,  except  the  elbow ;  but  the  opinions  of 
surgeons  are  by  no  means  so  unanimous  on  the  former  subject 
as  they  are  on  the  latter ;  for  whereas  no  one  denies  that  ampu- 
tation of  the  arm  should  only  be  resorted  to  in  exceptional  cases  of 
disease  and  injury  of  the  elbow,  many  hospital  surgeons,  in  this 
city  at  any  rate,  think  that  amputation  is  advisable  in  the 
majority  of  the  affections  of  the  knee.  There  are  many  reasons 
why  excision  should  be  less  successful  in  the  knee  than  in  the 
elbow.  Firm  bony  ankylosis  is  required  in  the  lower  extremity ; 
the  treatment  involves  many  weeks  of  strict  confinement  to  one 
position  ;  the  surfaces  of  bone  sawn  through  are  very  large ;  the 
cavity  of  the  wound  is  badly  situated  for  union ;  the  epiphysial 
lines  are  near,  and  if  trenched  upon  in  young  subjects,  the 
growth  of  the  limb  wiU,  in  all  probability,  be  checked ;  the 
operation  is  more  severe  than  excision  of  the  elbow ;  and,  finally, 
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the  advantage  of  preserving  the  foot,  although  considerable,  is 
far  less  than  that  of  retaining  the  hand.  It  is  not  likely, 
therefore,  that  this  operation  will  ever  come  into  such  fa,vour  as 
that  on  the  elbow  ;  still,  though  it  has  been  vehemently  decried, 
and  though  its  general  adoption  has  possibly  been  equally 
retarded  by  its  having  been  vehemently  overpraised,  it  will 
always  hold  a  place  among  the  resources  of  operative  surgery 
for  the  treatment  of  appropriate  cases. 

The  acceptance  which  this  operation  has  met  with  is  not  due 
to  its  lower  rate  of  mortality.  It  has  been  clearly  shown  by 
the  statistics  collected  by  Dr.  Hodges,*  that  in  general  prac- 
tice the  mortality  has  been  about  one-third ;  a  far  higher 
average  than  that  after  amputation  at  the  lower  third  of  the 
thigh  for  chronic  disease  of  the  knee ;  and  from  what  I  can 
learn  of  the  statistics  of  metropolitan  hospital  practice,  I 
believe  the  same  rate  of  mortality  has  prevailed. f  But  this 
only  imperfectly  represents  the  ill-success  of  the  operation  ; 
for  if  to  those  who  have  died  we  add  those  whose  limbs  have 
been  amputated,  or  have  remained  useless,  we  shall  find  that 
the  failures  after  the  operation  at  least  equal  the  successes.  In 
spite  of  this,  however,  it  is  the  universal  conviction  of  hospital 
surgeons  that  the  opei'ation  ought  to  be  inti-oduced  into  prac- 
tice. This  conclusion  must  rest  upon  other  considerations 
than  those  of  the  mere  mortality  after  amputation  and  excision. 
It  is  not  very  probable  that  excision  of  the  knee  will  ever  be 
less  fatal  than  amputation.  There  is  no  conceivable  reason 
why  it  should  be  so.  It  is  sometimes  said  that  the  hsemorrhage 
is  less ;  but  I  am  far  from  convinced  of  this.  The  blood  shed 
in  an  amputation  is  always  greater  than  in  excision ;  the  blood 
lost  is  frequently  less,  for  in  a  well-managed  amputation  the 
blood  which  giashes  out  is  only  that  which  was  circulating  in 
the  amputated  part,  and  little  else  is  really  lost  to  the  system. 
In  excision  the  operation  is  often  a  bloody  one  (though  some- 
times not  so),  and  secondary  haemorrhage  is  by  no  means  rare. 
Then  it  is  said  that  the  wound  is  smaller  than  in  amputation ;  but 
though  the  surface  of  the  wound  is  smaller,  its  cavity  (which  is  at 
least  as  important)  is  larger.  The  immediate  shock,  as  far  as  I 
have  seen,  is  generally  considerable ;  quite  as  much  so  as  in 


•  Op.  cit.  pp.  142-8. 

t  See  Brit,  and  For.  Med.-Chir.  Rev.  July  1862. 
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amputation.*  The  surfaces  of  bone  exposed  are  very  large,  and. 
the  union  of  this  great  compound  fracture,  and  the  filling  up 
of  the  large  cavity  left  by  the  operation,  call  for  considerable 
reparative  power,  and  entail  dangers  from  which  amputation  is 
exempt.  But  what  has  really  brought  excision  of  the  knee 
into  practice,  and  has  compensated  for  the  failures  induced  by 
its  indiscriminate  adoption  in  all  kinds  of  cases,  is  its  striking 
success  in  cases  which  are  fitted  for  it;  and  it  is,  therefore,  to 
the  discovery  of  rules  whereby  such  cases  can  be  diagnosed, 
that  the  efforts  of  those  who  wish  to  promote  this  operation 
should  be  directed.  The  space  which  an  adequate  discussion 
of  this  matter  would  require  not  being  here  at  my  command,  I 
must  be  excused  for  expressing  summarily  what  I  believe  to  be 
the  correct  indications  for  the  performance  of  excision  of  the 
knee,  as  far  as  our  present  experience  will  enable  us  to  lay 
them  down. 

Excision  of  the  knee  should  never  be  performed  in  elderly 
persons. t  They  have  not  usually  the  requisite  reparative 
power;  and  the  advantage  over  amputation  is  not  sufficient, 
even  in  the  most  favourable  case,  to  balance  the  increased  risk. 
There  are  many  reasons  also  against  performing  the  operation 
in  very  young  children:  J  such  as  the  probability  of  recovery 
without  operation,  if  the  suppurating  joint  be  kept  in  a  good 
position  and  freely  opened  ;  the  risk  of  checking  the  growth  of 
the  limb  by  excision ;  the  great  probability  that  the  joint-dis- 
ease is  but  a  symptom  of  constitutional  mischief,  in  which  case 
excision  would  do  no  good.  No  excision  of  the  knee  ought  to 
be  undertaken  in  a  patient  in  whom  there  is  any  good  reason 
to  suspect,  far  less  any  evidence  of  the  existence  of,  phthisis  or 
any  other  constitutional  affection.  Had  this  simple  dictate  of 
common  sense  been  more  strictly  adhered  to,  many  of  the 
deaths  which  now  give  so  gloomy  a  complexion  to  the  statis- 
tical reports  of  excision  of  the  knee  would  have  been  avoided. 
Excision  for  disease  should  be  exclusively  confined  to  cases  in 
which  the  disease  is  in  a  chronic  condition.    In  acute  abscess 

*  I  am  informed  by  Mr.  Henry  Smith  that  in  more  than  one  fatal  case 
at  .King's  College  Hospital  death  has  been  attributed  to  the  shock  of  the 
operation. 

t  Speaking  generally,  and  with  due  allowance  for  exceptional  cases,  I  mean 
in  persons  above  the  age  of  forty-five. 

J  I  do  not  mean  to  proscribe  the  operation  in  early  childhood  ;  in  fact  I  have 
bften  operated  on  very  young  children ;  but  I  regard  the  best  age  for  this 
operation  to  be  about  puberty. 
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the  operation  is  inadmissible.  In  all  cases  where  sinuses  exist, 
leading  for  any  considerable  distance,  and  generally  whenever 
the  disease  is  of  ver}-  long  duration,  excision  should  only  be 
undertaken  as  an  exploratory  measure,  and  everything  should 
be  in  readiness  for  amputation,  if  the  softened  condition  of  the 
bones  should  render  the  latter  operation  necessary ;  as  will 
very  probably  be  the  case,  even  if  no  part  should  be  found 
absolutely  carious  or  necrosed.  In  deformity  the  result  of  old 
disease,  if  the  disease  have  entirely  subsided,  orthopaedic  mea- 
sures will  most  probably  succeed ;  but  if  the  case  appears 
beyond  their  reach,  no  grave  operation  ought  to  be  undertaken, 
except  at  the  express  instance  of  the  patient;  or,  if  a  child,  of 
his  parents.  The  operation  itself  has  its  own  peculiar  diffi- 
culties and  dangers  in  such  cases  :  but,  as  a  general  rule,  opera- 
tions de  complaisance,  as  the  French  call  them,  should  never  be 
pressed  on  the  patient.  Excision  for  injury,  or  primary  ex- 
cision, is  very  rarely  required,  or  justified,  in  civil  practice ;  * 
and  in  military  practice  (as  stated  above,  vol.  ii.  p.  232)  it  is 
rarely  feasible.  The  little  evidence  that  we  possess  at  present 
appears  to  show  that  the  risk  is  greater  than  that  of  primary 
amputation.  Primary  excision  ought  not  to  be  undertaken 
except  in  young  subjects,  and  not  in  them  except  in  those  rare 
cases  where,  along  with  an  amount  of  injury  to  the  joint  which 
renders  preservation  of  the  limb  without  operation  hopeless, 
there  is  at  the  same  time  no  such  extensive  wound,  and  no  such 
injury  to  the  main  vessels,  as  to  necessitate  amputation ;  and 
even  in  these  rare  cases  it  will  always  be  doubtful  whether  the 
injury  to  the  bones  is  limited  to  the  neighbourhood  of  the 
wound,  and  therefore  the  operation  is  always  to  be  regarded 
as  an  exploratory  proceeding,  which  may  terminate  in  ampu- 
tation. 

The  conclusion  from  all  this  appears  to  be,  that  the  cases 
suitable  for  excision  are  those  of  incurable  injury  or  disease  of 
the  knee,  in  which  all  the  circumstances,  both  constitutional 
and  local,  are  most  favourable  ;  in  which  the  patient  is  in  the 
prime  of  life,  and  free  from  visceral  disease  ;  and  in  which  there 
is  reason  for  hoping  that  the  lesion  has  not  spread  beyond  the 
epiphysial  ends  of  the  bones. 


•  Mr.  Canton  has  published  two  cases  in  which  he  performed  excision  of 
the  knee  for  injury;  or  perhaps,  more  strictly  speaking,  for  abscess  following 
injury. 
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The  operation  is  thus  performed  :  an  incision  should  be  made 
from  the  back  part  of  one  condyle  to  the  back  part  of  the  othei', 
passing  across  the  front  of  the  limb  below  the  patella,  and 


Fig.  381. 


A  section  made  tlirough  the  femur  and  tibia  in  a  child  aged  five  years,  to  show  the 
position  of  the  epiphysial  lines  and  the  point  at  which  the  section  ought  to  be 
made  in  excision.  If  the  section  be  made  above  the  trochlear  surface  of  the 
femur,  at  the  level  of  the  dotted  line,  the  whole  epiphysis  will  be  removed.  In 
the  tibia,  the  whole  articular  surface  may  be  removed  withoiit  risk. 

slightly  convex  downwards.  It  is  seldom  necessary  to  make 
any  other  incision  into  the  skin ;  *  but  if  there  is  much  thick- 


*  Some  surgeons  prefer  to  make  a  long  elliptical  flap  from  the  front  of  the 
limb,  including  the  patella.    I  myself  do  not  ordinarily  use  this  method,  as  it 
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ening  about  the  soft  parts,  perpendicular  incisions  may  be  made 
at  the  ends  of  this  so  as  to  form  the  H -shaped  incision,  which 
\ised  always  to  be  employed  in  this  operation.  The  ligamentum 
patellse  is  to  be  divided  in  the  first  incision ;  then  the  soft  parts 


Fig.  382. 


The  same  femur,  shown  in  an  anterior  view,  to  mark  the  level  at  which  the  saw  ought 

to  bo  applied. 

are  to  be  thrown  back  from  the  patella  and  the  end  of  the 
femur,  and  the  patella  is  to  be  removed.*    The  joint  is  now  to 


makes  <a  larger  wound,  and  renders  it  somewhat  more  difficult  to  deal  with  the 
patella.    It  may,  however,  be  necessary  when  there  is  much  swellinji:. 

*  It  is  my  invariable  rule  to  remove  the  patella,  and  this  is,  I  believe,  the 
usual  practice.  I  can  see  no  use  in  the  bone  if  left,  and  much  risk  of  recur- 
rence of  disease.  (See  also  Swain,  '  On  Excision  of  the  Knee-joint,'  p.  73.)  Dr. 
Patrick  Tleron  Watson,  on  the  other  hand,  counsels  its  preservation,  when 
possible,  for  the  following  reasons:  '  (1)  That  its  removal  is  unnecessary  in 
most  cases  ;  (2)  that  its  presence  in  the  flap  bears  up  the  soft  parts  from  the 
line  of  incision,  and,  without  preventing  con.solidation,  helps  to  keep  them  away 
from  the  cut  margin  of  either  o.sseoas  surface  ;  (3)  that  its  removal  occasions 
more  bleeding;  and  (4)  that  the  hollow  left  after  its  removal  from  the  centre 
of  the  long  flap  leaves  a  hollow  cavity,  in  which  matter  bags,  and  requires  a 
separate  incision  to  drain  it  efficiently.'    ('  On  Excision  of  the  Knee,'  p.  7G.)  If 
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be  freely  opened  by  cutting  at  the  sides  of  the  condyles,  so  as 
to  sever  completely  both  lateral  ligaments  ;  and  then  the  knife 
is  to  be  carried  round  the  posterior  surface  of  the  end  of  the 
femur,  care  being  taken  in  doing  this  to  thrust  the  femur  out 
of  the  wound  as  much  as  possible,  by  an  assistant  forcibly 
flexing  the  limb,  and  to  keep  the  edge  of  the  knife  directed 
towards  the  bone,  and  guided  by  the  finger,  so  as  to  avoid  the 
popliteal  artery,  which  here  is  separated  from  the  bone  only  by 
some  fat  and  loose  tissue  ;  and,  in  sawing  the  bone,  it  may  be 
advisable,  if  the  femur  have  not  been  very  completely  cleaned, 
not  to  pass  the  saw  entirely  through  the  osseous  tissue,  but 
rather  to  break  than  to  cut  the  outer  lamella  at  the  back,  by 
usino-  the  saw  as  a  lever.  The  level  at  which  the  femur  is  to 
be  divided  should  be  carefully  borne  in  mind  in  operating  on 
children.  I  have  repeatedly  seen  the  surgeon  take  away  the 
whole  epiphysis  and  a  part  of  the  shaft  from  mere  want  of  care, 
having  forgotten,  or  omitted  to  ascertain,  whereabouts  this 
line  is  situated.  Figs.  381-382  show  its  true  position,  and 
will  prove  that  in  any  case  of  excision  in  which  the  whole 
cartilaginous  surface  of  the  femur  is  removed,  the  shaft  will  be 
trenched  upon.  The  end  of  the  femur  having  been  removed, 
the  head  of  the  tibia  is  to  be  cleaned  and  sawn  horizontally, 
care  being  taken  in  young  persons  to  keep  close  below  the 
cartilaginous  surface,  so  that  the  epiphysial  line  be  not  interfered 
with.  In  cases  where  there  has  been  no  dislocation,  nor  much 
alteration  in  the  shape  of  the  bones  from  previous  disease, 
there  is  now  usually  no  impediment  to  placing  the  limb  in  a 
straight  position,  with  the  bones  in  accurate  adjustment. 
Otherwise  they  must  be  adjusted  by  taking  off  successive 
pieces  from  the  end  of  the  femur  or  tibia  (if  possible  without 
going  beyond  the  epiphysis) ;  and  in  cases  of  old  dislocation  it 
is  often  necessary  to  sever  some  of  the  hamstring  tendons. 
The  parts  should,  in  all  cases,  be  adjusted  in  perfect  position 
upon  a  splint,  and  the  bandages  firmly  applied  before  the 
patient  is  moved  or  allowed  to  recover  from  the  chloroform.  If 


the  latter  assertion  be  well  founded,  it  constitutes  to  my  mind  an  additional 
objection  to  the  use  of  the  lono:  flap  in  excision,  latherthan  an  argument  for  the 
preservation  of  the  patella.  None  of  the  other  supposed  inconveniences  of  re- 
moving the  patella  will  be  found  to  be  of  any  practical  importance  if  the  opera- 
tion be  performed  with  the  simple  transverse  incision.  As  to  the  first  assertion, 
it  is  a  matter  of  experience.  In  my  own  practice,  the  removal  of  the  patella 
has  seemed  in  the  great  majority  of  cases  not  merely  advisable,  but  necessary. 
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the  femur  appears  at  all  prominent,  a  short  splint  should  be 
applied  in  front  in  order  to  counteract  the  tendency  of  the  leg 
to  gravitate  backwards  (which  is  also  assisted  by  the  action  of 
the  flexor  tendons)  ;  and  it  is  at  any  rate  a  useful  precaution 


Fig.  883. 


Splint  for  excision  of  the  knee. 


to  apply  a  long  side-splint  to  the  outer  side  of  the  limb,  which 
can  be  discarded  after  the  first  few  days,  if  it  appears  super- 
fluous. I  have  found  much  comfort  to  the  patient  from  sus- 
pending the  whole  apparatus  in  a  '  Salter's  swing.'  It  will  of 
course  be  understood  that  the  splints  are  interrupted  and 
bracketed  with  iron  at  the  seat  of  operation,  so  as  to  give  access 
to  the  wound. 

There  are  many  other  methods  of  dressing  the  wound  and 
limb  in  cases  of  excision  of  the  knee.  Dr.  Patrick  Heron 
Watson  warmly  recommends  the  use  of  plaster  of  Paris  (or 
plaster  coated  with  parafifine  externally,  to  render  it  less 
permeable  to  discharges),  which  he  thus  applies.  Fig.  384  re- 
presents an  iron  rod,  which  extends  from  the  groin  to  the  foot, 


Fig.  .384. 


Dr.  P.  H.  Watson's  suspension-rod  lor  excision  of  the  knee. 


the  upper  straight  end  being  at  the  groin,  the  arch  at  the  site 
of  the  wound,  the  hook  (for  swinging  the  limb)  near  the  ankle- 
joint,  and  the  raised  part  running  along  the  dorsum  of  the  foot. 
Fig.  385  shows  two  forms  of  '  Gooch  '  splint,  the  former  merely 
hollowed  out  on  each  side  at  the  level  of  the  wound  and  cut 
out  at  the  lower  part  in  a  horse-shoe  or  stirrup  form,  to  relieve 
the  heel  and  tendo  Achillis  from  pressure ;  the  latter  having 
also  a  piece  above  to  be  adapted  to  the  innominate  bone. 
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'  In  application,  the  limb  is  first  laid  and  carefully  adjusted  upon  the  posterior 
splint,  which  should  preliminarily  be  padded  with  lint,  and  covered  with 
gutta-percha  tissue,  or  hot  paraffine,  in  the  position  which  corresponds  to  the 
site  of  operation.  The  iron  rod  is  then  placed  in  front,  and  folded  lint  laid 
between  it  and  the  limb  at  the  groin,  at  the  upper  part  of  the  tibia,  and  at  the 
bend  of  the  ankle.  These  two  parts  of  the  apparatus  are  then  retained  in  con- 
tact with  the  limb  by  means  of  an  open  wove  roller  bandage  applied  from  the 
toes  upwards,  the  site  of  the  incision  being  alone  left  uncovered.  The  whole  is 
then  rendered  immovable  by  means  either  of  plaster  of  Paris  applied  by  the 
hand,  of  the  consistence  of  thick  cream,  or  of  paraffine,  which,  having  been 
rendered  temporarily  liquid  by  heat,  is  applied  by  a  large  painter's  brush.  When 
the  application  has  solidified,  the  patient  may  be  removed  to  bed,  and  the  limb 
suspended  from  the  running  pulley  of  a  Salter's  swinging  cradle,  or  from  the 
roof-bar  of  the  common  iron-wire  cradle.'   (Op.  cit.  p.  19.) 


Fig.  385. 


Dr.  P.  H.  Watson's  splints  for  excision  of  the  knee. 


The  advantages  claimed  for  this  method  are  the  comfort  the 
patient  derives  from  being  able  to  shift  his  position ;  the  ease  of 
transporting  him  from  place  to  place  (a  great  consideration  in 
military  practice) ;  the  facility  of  applying  dressings  to  the 
wound ;  the  permanence,  simplicity,  and  facility  of  construction 
of  the  apparatus  itself.  My  own  experience  of  this  treatment 
is  limited  to  two  cases,  but  these  were  sufficient  to  convince  me 
of  the  reality  of  its  advantages.  The  plaster  of  Paris  dressing- 
is  in  general  use  in  this  and  other  excisions  by  the  German 
surgeons.* 

*  '  Als  wir  hier  mit  diesem  Verbande  fiir  Kniegelenksresectionen  unsere  ersten 
Versuche  machten,  zeigte  sich  derselbe  so  ausserordentlich  praktisch  und 
einfach,  dass  Herr  Prof.  Esmarch  sich  sofort  veranlasst  fiihlte,  das  Princip 
auch  fiir  andere  Gelenke  zu  verwerthen,  und  ist  in  Folge  dessen  dasselbe  hier 
nicht  nur  auch  fiir  Fuss-  und  Ellbogen-Gelenk  zur  Anwendung  gekommen, 
sondern  auch  mit  bis  dahin  sehr  befriedigendem  Erfolg  fiir  eine  Hiiftgelenks- 
resection. 

'  Die  Patienten  liegen,  an  welchem  Gelenk  auch  die  Resection  ausgefiihrt 
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Mr.  Butcher  has  recommended*  a  '  box-splint '  for  the  after- 
treatment  of  this  operation.  This  consists  of  two  side-spHnts, 
the  outer  one  extending  from  the  axilla  to  below  the  foot, 
the  inner  from  the  groin  to  below  the  foot,  jointed  on  to  a 
back  piece.  The  sides  are  let  down  to  dress  the  wound.  This 
is,  as  far  as  I  have  seen,  a  convenient  apparatus  when  all  goes 
well,  but  is  less  handy  when  complications  occur,  and  is,  on  the 
whole,  I  think,  inferior  to  the  above-mentioned  methods  of 
treatment. 

It  is  an  essential  element  in  the  success  of  this  operation  not 
to  be  forced  to  disturb  the  limb  at  all  for  several  days ;  hence 
the  dressings  should  be  most  carefully  applied  at  first.  And 
for  the  same  reason  all  bleeding  vessels  should  be  carefully 
secured,  so  as  to  avoid  secondary  hsemorrhage.  The  bleeding 
during  the  operation  is  often  very  free,  from  the  enlarged 
articular  vessels  ;  and  secondary  hsemorrhage  is  by  no  means 
rare,  and  is  a  very  unfavourable  occurrence.  The  operation, 
especially  when  it  has  been  a  protracted  one,  which  in  cases 
of  old  dislocations  it  often  is,  is  usually  followed  by  a  consider- 
able amount  of  fever,  subsiding  with  the  establishment  of  a 
free  suppuration ;  and  then,  in  favourable  cases,  the  work 
of  repair  commences  by  granulation  and  osseous  union,  as 
in  compound  fracture.  In  unfavourable  cases,  the  bones 
become  denuded  and  ulcerated  in  the  suppurating  cavity,  the 
discharge  is  offensive,  the  wound  unhealthy,  fresh  abscesses 
probably  form,  and  the  patient's  health,  instead  of  improving 

ist,  ausserordentlich  bequem,  konnen  vom  ersten  Tage  an  obne  Beschwerde 
jede  Stelluii"-  einnelimen,  iind  was  uns  nocli  besoiiders  vortheilhaft  erschieiien 
ist,  wir  habeu  in  alien  P'iillen  .  .  .  die  Nacbbebandeliuig  obne  Verband  zur 
Anwendung  gebracbt.  Icb  glaube  wenigbtens,  das  man  nur  diesem  Uni- 
btande  es  zuzuscbreiben  hat,  das  man  eine  Kniegelenksresection  von  Anfang  bis 
'Ml  Ende  bebandeln  kann,  obne  jemals  durch  eine  Spur  von  Gerucb  beliistigt 
zu  werden  ;  ja,  ich  glaube  sogar,  das  man  das  auf  keine  andere  Weise  erreicben 
kiinnte.  Dabei  ist  der  Verband  und  das  Glied  fast  bestiindig  rein,  well  der 
Eiter  aus  der  Wiinde  hervorgedrungen,  iiber  das  Glied  und  die  durch  Eirni.ss  vor 
Imbibition  gescbiitzte  Schiene  sofort  herablauft  und  in  das  untertresetzte 
(iefiiss  tropft.' — From  Dr.  Zerssen's  Graduation  'J'hesis  at  the  University  of 
Kiel,  in  18t58.  I  may,  however,  add  that  even  more  rapid  cures  and  more 
cduiplete  absence  of  foul  odour  or  profuse  suppuration  have  been  attained  b_v  the 
method  introduced  into  practice  by  Professor  Lister  (see  above,  in  the  essay 
on  Amputation).  My  colleague,  Mr.  I'ick,  treated  a  case  of  excision  of  the 
knee,  in  a  child,  by  this  method  recently,  in  which  the  whole  wound  healed 
in  a  fortnight.  The  two  metliods  may  of  course  be  combined. 
*  Operative  and  Conservative  tSurijei-y,  p.  142. 
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from  the  removal  of  the  disease,  shows  a  tendency  to  decline. 
Under  these  circumstances,  chloroform  should  be  administered 
and  amputation  performed,  if  on  examination  it  proves  neces- 
sary. 

The  process  of  recovery  is  usually  a  slow  one.  In  Dr. 
Hodges's  tables,  already  referred  to,  the  duration  of  the  treat- 
ment in  48  cases  in  which  the  patella  was  removed  is  stated  to 
have  been  225  days  ;  and  in  38  cases  in  which  that  bone  is 
believed  to  have  been  left,  255  days ;  or,  roughly  speaking,  the 
average  duration  of  treatment  was  about  eight  months  ;  and  in 
many  of  the  cases  which  afterwards  turn  out  the  most  success- 
ful, sinuses  remain  open,  and  the  limb  is  in  a  state  which  cannot 
but  cause  anxiety  for  many  months  after  formal  treatment  is 
discontinued.*  In  some  exceptional  cases,  indeed,  matters  go 
on  mxich  more  rapidly  than  this,  and  the  recovery  is  completed 
as  soon  as  (indeed,  it  may  be  that  one  or  two  have  recovered 
sooner  than)  after  amputation ;  but>  as  a  general  rule,  the  time 
required  for  recovery  after  excision  may  be  taken  at  about  four 
times  as  long  as  after  amputation.  In  fact,  I  think  we  are 
taking  a  view  very  favourable  to  excision,  if  we  say,  that  every 
month  after  the  operation  advances  the  cure  only  as  far  as  a 
week  would  after  amputation. 

What  is  the  value  of  the  limb  which  is  obtained  by  this 
operation,  at  the  cost  of  such  increased  risk  and  so  much 
additional  suffering?  Unfortunately,  this  is  a  question,  the 
answer  to  which  has  been  so  distorted  by  the  rash  and  exagge- 
rated statements  of  the  indiscriminate  advocates  of  the  operation, 
that  no  impartial  person  can  profess  to  be  able  to  solve  it.  I 
have  seen,  in  many  cases,  most  excellent  limbs  left  after  ex- 
cision; far  superior  both  for  appearance  and  utility  to  any 
apparatus  which  could  be  manufactured  after  amputation,  and 
still  more  to  the  ordinary  wooden  leg  :  aiid  it  is  on  account  of 
the  occurrence  of  such  cases  that  I  believe  excision  ought  to  be 
practised  upon  the  most  favourable  cases  of  disease  of  the  knee  ; 
but  I  utterly  disbelieve  the  accounts  which  have  been  published, 


*  In  a  series  of  eight  successful  cases,  all  of  them  in  children,  at  St.  Thomas's 
Hospital,  for  the  notes  of  which  I  am  indebted  to  Mr.  AUingham,  the  average 
'duration  of  treatment  was  200  days.  From  the  notes  of  50  successful  amputa- 
tions of  the  thigh,  at  St.  George's  Hospital,  I  find  that  the  average' stay  in 
■hospital  was  63  days.  This  includes  patients  of  all  ages.  Children  and  youno- 
persons,  such  as  are  alone  the  subjects  of  excision,  recover  from  amputation 
more  rapidly  than  the  average. 

VOL.  V.  Z  Z 
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resting  upon  statements  in  newspapers  and  periodicals,  of  cases, 
many  of  which  had  not  recovered  from  the  operation,  while  in 
a  great  proportion  the  sinuses  were  still  open,  and  the  patient 
in  about  an  equal  chance  of  saving  his  limb  or  losing  it.  No 
case  is  to  be  accepted  as  a  successful  one  of  excision  of  the 
knee,  without  precise  information  as  to  the  following  facts  : 
Whether  the  wounds  were  all  closed ;  whether  the  union  was 
so  firm  as  no  longer  to  permit  any  motion  ;  whether  the  patient 
could  walk,  and,  if  so,  with  or  without  apparatus ;  and  what 
were  the  respective  measurements  of  the  limbs.  It  is  true, 
that  to  have  waited  long  enough  to  satisfy  these  queries  would 
have  somewhat  delayed  the  appearance  before  the  world  of  some 
brilliant  cases,  and  perhajis  have  condemned  many  of  them  to 
perpetual  obscurity ;  but,  on  the  other  hand,  it  would  have 
made  the  information,  when  it  did  appear,  useful  and  trust- 
worthy, instead  of,  as  at  present,  either  useless  or  deceptive. 

As  far  as  Dr.  Hodges  could  discover,  from  the  data  furnished  by  published 
accounts,  out  of  208  cases  of  excision,  102  failed  utterly,  as  proved  by  death  or 
amputation  ;  and  of  the  remaining  100,  there  was  reason  for  thinking  that  in  65 
cases  the  limb  was  useful,  and  in  14  partially  or  entirely  useless  ;  27  being  left 
quite  doubtful :  but  from  the  nature  of  such  accounts  this  conclusion  cannot  be 
a  very  confident  one.  Out  of  19  cases  occurring  at  St.  Thomas's  and  St. 
George's  Hospitals  together,  of  which  I  have  trustworthy  and  sufficient  details, 
the  limb  was  useful  in  10  cases ;  but  9  of  these  were  children. 

The  results  of  English  practice,  as  far  as  he  could  ascertain  them,  from  the 
invention  of  the  operation  down  to  a  very  recent  period  (not  expressly  specified) 
are  thus  tabulated  by  Mr.  Swain  in  18G9 : 

No.  of  cases   Recoveries  Deaths  Amputations   Recoveries  Deaths 

240        76         39  30  9 

49        25         11  7  4 

67        15  4  4  0 


472         356      116         54  41  13 

Thus  we  have  472  cases,  with  a  mortality  of  1 16  =  24-57  per  cent.  Of  the  356 
who  recovered  from  the  immediate  effects  of  the  operation,  54  underwent  sub- 
sequent amputation  (13  of  them  dying),  leaving  302  with  useful  limbs.* 

I  give  this  table  as  Mr.  Swain  gives  it,  and  cordialh*  agree  with  him  in  hi.s 
low  estimate  of  the  value  of  such  statistical  information.  Such  tables  can  in 
fact  prove  very  little.  They  do  indeed  show  that  the  mortality  has  diminished: 
but  whether  this  has  arisen  from  improved  surgery — that  is  from  a  better  style 
of  operating  and  after-treatment — or  from  a  more  indiscriminate  application  of 
the  operation  to  cases  of  slighter  disease  which  need  not  have  been  operated  on 
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•  Swain,  op.  cit.  p.  64. 
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at  all,  but  in  which  the  patients  will  of  course  he  more  likely  to  survive  opera- 
tion (and  which  I  would  call  deteriorated  surgery),  neither  is  nor  can  be  shown 
by  statistics.  It  is  also  a  somewhat  suspicious  feature  in  Mr.  Swain's  table  that 
all  the  302  recoveries  are  claimed  as  being  with  useful  limbs.  If  the  informa- 
tion had  been  at  all  adequately  full,  there  would  surely  have  been  a  category  of 
recoveries  with  the  limb  more  or  less  useless. 

Another  very  serious  consideration  in  cases  which  recover 
with  useful  liinbs  is,  whether  that  usefulness  will  be  permanent. 
It  is  now  a  well-known  fact,  that  the  utility  of  the  limb  in  many- 
cases  in  which  it  seemed  perfect  at  first  has  been  destroyed  by 
subsequent  changes.  In  adults,  the  union,  although  it  has 
appeared  quite  firm,  sometimes  proves  not  to  have  been  so,  and 
the  limb  bends  under  constant  use,  and  yields  to  the  power  of 
the  flexor  muscles,  until  the  foot  no  longer  touches  the  ground, 
and  the  whole  extremity  becomes  an  incumbrance  instead  of  a 
support.  Sometimes  it  bows  outwards  or  inwards,  but  with  the 
same  general  result.  Occasionally  disease  recurs,  after  a 
shorter  or  longer  interval  of  apparent  health,  either  sponta- 
neously or  as  a  consequence  of  some  accidental  injury  or  over- 
exertion. 

Suspension  of  growth  after  excision  of  the  knee  in  childhood 
is  very  liable  to  occur ;  and  is  usually  caused  by  removal  of  the 
entire  epiphysis,*  with  encroachment  on  the  shaft  of  the  femur, 
and  possibly  of  the  tibia  also.  I  have  already  spoken  of  the 
precautions  which  ought  to  be  taken  in  operating  on  children 
to  avoid  this,  and  I  believe  that  in  most  cases  the  disease  can 
be  entirely  removed  and  the  epiphysial  line  left  intact.  But 
allowing  that  shortening  occurs  even  to  a  very  great  extent,  the 
limb  may  nevertheless  be  very  useful.  For  a  proof  of  this  I 
would  refer  the  reader  to  various  cases  published  by  myself 
and  others  which  have  been  quoted  by  Mr.  Swain,  f  a.nd  for  the 
details  of  which  I  have  not  space  here,  and  to  some  admirable 
remarks  by  Sir  W.  Fergusson  in  the  sixth  of  his  lectures 
On  the  Progress  of  Anatomy  and  Surgery,  illustrating  the 
value  in  these  cases  of  the  preservation  of  the  healthy  leg  and 
foot. 

I  recently  saw  a  case  in  which  I  had  operated  eight  years  before,  and  where 
I  had  been  obliged  to  remove  the  femur  higher  than  the  ep^'phj'sial  liue,|  and 

*  Suspension  of  growth  has,  however,  been  noticed  in  one  case  at  least, 
under  Mr.  Syme's  care,  where  the  epiphysial  lines  appear  to  have  been  left 
intact. 

t  Op.  cit.  pp.  141  to  148. 

X  Surgical  Treatment  of  Children's  Diseases,  2nd  ed.  p.  486. 
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in  whom  therefore  there  had  been  progressire  shortening.  The  patient  has 
now  attained  the  age  of  twenty-two  ;  his  growth  appears  complete ;  all  irrita- 
tion in  the  site  of  the  wound  has  long  since  disappeared ;  the  shortening  now 
reaches  six  and  a  half  inches ;  it  is  compensated  partly  by  a  dropping  of  that 


Fig.  386. 


Result  of  successful  excision  of  the  knee.  (From  a  photograpli.)  To  show  the  dropping 
of  rho  pelvis  on  tho  affected  side,  by  which  the  shortening  is  partly  compensateil. 
and  tho  atrophy  of  the  muscles  of  the  thigh  which  follows  on  disuse  of  the 
knee-joint,  while  those  of  the  leg  are  little  affected. 

side  of  the  pelvis  to  the  extent  of  about  two  inches:  the  heel  of  his  boot 
measures  four  inches  in  height ;  he  walks  with  a  slight  limp,  can  walk  any 
distance,  and  at  the  rate  of  over  four  miles  an  hour,  and  has  done  twenty-five 
miles  in  a  day  without  fatigue.  The  muscles  of  the  thigh  on  the  side  operated 
on  are  much  wasted. 
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The  repair  after  excision  of  the  knee  may  be  illustrated  by- 
reference  to  the  preparation  figured  here.  It  is  true  that  this 
was  not  a  completely  successful  case ;  but  repair  is  very  far 
advanced,  and  had  it  not  been  for  the  visceral  disease,  it  would, 
I  doubt  not,  have  been  completed.  As  the  case  was  under  my 
own  care,  I  may  add  that  it  serves  also  as  an  '  examplar 


Pig.  387.  Tig.  388. 


Two  views  of  a  preparation,  showing  almost  complete  repair  after  excision  of  the  knee. 
(From  the  Museum  of  St.  George's  Hospital.)  Fig.  387  shows  the  uniting  medium 
almost  perfect,  but  slight  carious  disease  still  going  on  in  tlie  bone.  Fio-.  ggg 
shows  the  tilting  backwards  of  tlie  bones  of  the  leg,  or  '  riding  of  the  femur ' 
which  is  so  liable  to  occur  after  this  operation.  The  patient,  a  girl  about  the 
age  of  puberty,  had  nearly  recovered  from  the  operation,  when  signs  of  renal 
disease  showed  themselves,  and  she  gradually  sank. 

ad  evitandum,'  showing  the  deformity  which  is  sometimes,  in 
spite  of  all  ordinary  care,  introduced  into  the  union  by  dis- 
placement of  the  bones  of  the  leg,  and  which  both  renders  the 
limb  less  straight  and  comely,  and  doubtless  tends  to  weakness 
in  the  union  and  subsequent  displacement. 

If  the  limb  be  simply  bent  in  consequence  of  soft  union,  the 
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only  treatment  required  is  to  straighten  it  under  chloroform,  and 
keep  it  straight  in  a  carefully-fitted  splint  for  some  months, 
with  due  attention  to  the  general  health,  the  patient  being  put 
in  good  pure  air,  and  allowed  to  take  moderate  exercise  upon 
crutches.  When  disease  is  present  in  the  bones,  it  becomes  a 
question  whether  the  diseased  bone  can  be  removed,  or  whether 
the  limb  should  be  amputated.  Some  surgeons  have  even  pro- 
posed the  complete  re-excision  of  the  false  joint  by  an  operation 
similar  to  the  original  one — a  proposition  highly  worthy  of 
consideration  if  the  patient  has  attained  his  full  growth  and  is  in 
good  health,  and  the  shortening  left  by  the  first  operation  is  not 
great.  Such  re-excision  must,  however,  always  be  proposed  to 
the  patient  as  an  exploratory  operation,  which  in  many  cases 
will  have  to  terminate  in  amputation. 

Excision  of  the  anMe.  In  the  last  edition  of  this  essay  I 
spoke  discouragingly  of  the  operation  of  excision  of  the 
ankle,  not  having  at  that  time  had  any  personal  experience 
of  the  operation  in  my  own  practice,  though  I  had  seen 
many  cases  under  the  treatment  of  others,  and  those  veiy 
eminent  surgeons.  My  individual  experience  is  still  very 
limited  (in  fact,  the  operation  is  one  which  is  rarely  indicated), 
but  it  has  been  very  satisfactory,  being  confined  to  two  cases 
which  recovered  rapidly,  and,  as  I  believe,  completely.  The 
operation  is  one  on  which  a  wide  difference  of  opinion  prevails. 
There  are  many  surgeons  who  have  never  practised  or  wit- 
nessed the  operation,  many  who  are  entirely  opposed  to  it  on 
principle,  believing  amputation  at  the  ankle-joint  preferable ; 
others  who,  after  a  limited  and  unsatisfactory  experience  of  it, 
have  abandoned  it ;  and,  lastly,  others  who,  like  myself,  believe 
that  it  is  very  advisable  and  advantageous  in  appropriate  cases, 
but  believe,  also,  that  those  cases  are  rare.  The  cases  to  Avhich 
I  allude  are  those  in  which  the  disease  is  of  traumatic  origin, 
and  the  patient  in  the  vigour  of  life,  unaffected  by  any  consti- 
tutional malady.  In  such  cases  the  inflammatory  softening,  or 
suppm-ation,  does  not  usually  extend  far  from  the  neighbour- 
hood of  the  joint  originally  implicated,  and  after  the  removal 
of  the  diseased  bone,  the  parts  take  on  a  healthy  action,  and 
become  rapidly  consolidated.  In  strumous  disease,  on  the  other 
ha,nd,  inflammatory  softening,  if  not  diffused  suppui'ation, 
often  exists  in  the  tarsal  bones  or  the  bones  of  the  leg,  in  parts 
not  exposed  to  view  in  the  operation :  and  in  patients  labouring 
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under  general  constitutional  afFections,  the  parts  operated  on, 
instead  of  consolidating,  usually  soften,  and  after  a  long  and  ex- 
haustive suppuration  the  bones  are  found  carious,  leaving  no 
resource  except  amputation,  and  that  under  very  iTnfa.vourable 
circumstances.  Again,  as  to  the  extent  of  the  local  disease.  A 
case,  to  be  strictly  a  favourable  one  for  excision  of  the  ankle, 
ought  to  be  one  in  which  the  lesion  is  limited  to  the  epiphysial 
ends  of  the  bones  of  the  leg  on  the  one  side,  and  to  the  astra- 
galus on  the  other.*  Still,  cases  are  on  record  in  vrhich  most 
extensive  excisions,  involving  the  ankle-joint  and  more  or  less 
of  the  tarsus,  have  been  followed  by  complete  success,  f  but  it 
must  always  remain  a  question  in  any  given  case  whether  the 
prospect  of  complete  and  speedy  cure  by  amputation  ought  not 
to  outweigh  the  doubtful  chance  of  preserving  a  mutilated  foot, 
which  after  all  may  be  of  little  use,  even  should  it  continue  free 
from  recurrence  of  disease. 

With  respect  to  excision  of  the  ankle  for  injury,  I  need  say 
little  as  to  the  use  of  the  operation  in  military  ^surgery,  since 
the  question  has  already  been  treated  in  the  essay  on  Gunshot 
Wounds,  vol.  ii.  p.  234.  The  successful  experience,  however, 
of  Langenbeck  in  this  operation,  besides  its  special  bearing  on 
military  practice,  is  also  important  in  considering  the  general 
question  of  the  advisability  of  attempting  resection  in  preference 
to  amputation  in  severe  and  incurable  injury  of  the  ankle.  M. 
Ollier's  experience,  though  not  so  extensive,  is  perhaps  still 
more  to  the  purpose  in  this  respect,  that  it  is  gained  entirely  in 
civil  practice. 

He  reports  (loc.  supr.  cit.)  that  lie  has  practised  resection  three  times  for  com- 
minuted fractures  of  the  lower  ends  of  the  bones  of  the  leg.  In  one  case — a 
man  49  years  of  age — about  one-third  in  length  of  the  tibia  was  removed  (12 
centimetres  =  about  4  inches).  The  reproduction  was  not  complete,  but  the 
patient  recovered  sufficient  power  to  carry  on  his  trade  of  a  cooper.  In  the 
second  case,  7  centimetres  in  length  of  both  bones  was  removed  The  patient,  a 
midwife,  was  at  the  time  of  the  report  (length  of  time  after  operation  not  stated) 


*  M.  Oilier  would  still  further  restrict  the  application  of  this  excision.  He 
says:  'C'est  seulement  pour  les  osteites  epiphysaices  des  os  de  la  jambe,  avec 
propagation  de  I'inflammation  suppurative  a  Particle,  que  je  cois  cette  resection 
nettement  indiquee.'  (Z>c.s  Resections  des  grandes  Articulations,  p.  26.)  Lyon, 
18(39. 

t  In  one  case  referred  to  by  Pr.  Hodges,  the  ends  of  the  tibia  and  fibula,  the 
whole  of  the  astragalus,  part  of  the  os  calcis,  and  the  three  cuneiform  bones, 
were  removed;  in  another  the  end  of  the  tibia,  the  astragalus,  scaphoid  and  two 
of  the  cuneiform. 
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able  to  walk  with  a  stick  and  to  attend  to  her  business.  In  a  third  case,  the 
patient  died  of  cerebral  complications  produced  by  the  same  injury.  A  still 
larger  portion  of  bone  (16  centimetres)  had  been  removed,  and  all  was  going  on 
well  as  far  as  the  operation  went.  JM.  Oilier  also  refers  to  another  case  under 
the  care  of  MM.  Jambon  and  Aubert  (of  Macon)  where  10  centimetres  of  the 
tibia  were  removed  ;  the  patient  had  completely  recovered,  could  walk  ten  miles, 
and  dance  for  hours  together. 

Mr.  Hancock,  in  his  lectures  at  the  Royal  College  of  Surgeons  in  ]  807,*  referred 
to  numerous  cases  io  civil  practice  in  which  excision  of  the  ankle  (or  at  least  of 
the  extremities  of  the  bones  of  the  leg)  had  been  practised  successfully  on 
account  of  injury.  Nineteen  successful  cases  are  referred  to  by  Mr.  Hancock, 
(one  of  which  is  of  peculiar  interest,  inasmuch  as  the  operation  was  practised  on 
both  sides),  and  he  mentions  that  '  Heyfelder  gives  2G  examples  of  this  opera- 
tion, of  which  5  died,  and  1  suffered  consecutive  amputation  ;  while  Jaeger,  on  the 
other  hand,  records  24  cases,  23  of  which  proved  successful,  and  1  died.' 

In  almost  all  cases  of  excision  for  injury,  the  operation  has 
been  rather  a  resection  of  the  fractured  ends  of  the  tibia, 
fibula,  or  both,  than  a  complete  excision  of  the  ankle. 

These  facts  appear  to  demonstrate  that  in  complicated  in- 
juries about  the  ankle,  resection  may  be  performed  with  good 
hope  of  success  if  the  patient  be  healthy,  and  if  the  after- treat- 
ment be  judicious. 

We  are  not  in  a  position  to  lay  down  rules  for  the  preference 
of  excision  over  the  expectant  treatment,  on  the  one  hand,  or 
amputation  on  the  other.  '  Each  case,'  as  Mr.  Holthouse  says,t 
'  Diust  be  studied  separately,  and  the  means  adapted  to  the  cir- 
cumstances present.'  But  I  think  that  we  may  conclude,  gene- 
rallj',  that  excision  is  preferable  to  amputation  in  young 
patients  of  healthy  constitution  and  habits,  and  that  it  is  pre- 
ferable to  the  expectant  treatment  iu  cases  of  great  comminu- 
tion of  bone  associated  with  comparatively  slight  injury  to  the 
soft  parts. 

With  regard  to  the  operation  itself,  I  cannot  do  better  than 
quote  Mr.  Barwell's  descrij^tion  of  the  operation,  as  originally 
devised  by  Mr.  Hancock,  .and  which  is,  as  far  as  I  know,  the 
best  operative  procedui-e  for  the  removal  of  the  entire  joint— 
that  is  to  say,  the  ends  of  the  bones  of  the  leg  and  the  articular 
surface,  or,  if  necessary,  the  whole  of  the  astragalus.  '  The 
foot  is  first  laid  on  its  inside,  and  an  incision  is  made  over  the 
lower  three  inches  of  the  posterior  edge  of  the  fibula.  When  it 
has  reached  the  lower  end  of  the  malleolus,  it  forms  an  angle. 


*  Lmmt,  vol.  ii.  1867,  p.  121. 

t  IXJUUIES  OF  THE  LoWEK  EXTREJIITV,  Vol.  ii.  p.  922. 
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and  runs  downwards  and  forwards  to  within  about  half  an  inch 
of  the  base  of  the  outer  metatarsal  bone.  The  angular  flap  is 
reflected  forwards ;  the  fibula,  about  two  inches  above  the 
malleolus,  is  sufficiently  cleared  of  soft  parts  to  allow  cutting 
forceps  to  be  placed  over  it ;  and  the  bone  is  then  nipped  in 
two  and  carefully  dissected  out,  leaving  the  peroneus  longus 
and  brevis  tendon  uncut.  The  foot  is  now  to  be  turned  over. 
A  similar  incision  is  made  on  the  inner  side,  the  portion  on  the 
foot  terminating  over  the  projection  of  the  inner  cuneiform 
bone.  The  flap  is  to  be  turned  back,  and  the  sheaths  of  the 
flexor  digitorum  and  posterior  tibial  tendons  exposed,  the  knife 
being  kept  close  to  the  bone,  avoiding  the  artery  and  nerve. 
The  internal  lateral  ligament  is  then  to  be  sevei'ed  carefully, 
close  to  the  bone ;  and  now  the  foot  is  twisted  outwards,  and 
the  astragalus  and  tibia  will  present  at  the  inner  wound.  A 
narrow-bladed  saw,  put  in  between  the  tendons  into  the  inner 
wound,  projects  through  the  outer.  The  low^er  end  of  the  tibia, 
then  the  top  of  the  astragalus,  may  be  sawn  off  in  a  proper 
direction.  The  only  vessel  that  may  require  tying  is  one  of 
the  lower  branches  of  the  peroneal  artery.  The  wound  may 
be  closed  with  sutures,  except  that  part  opposite  the  breach 
of  osseous  matter ;  the  leg  and  foot  placed  on  a  splint  with  a 
foot-board,  and  cold  water  applied.' 

Dr.  M.  Buchannan  has  also  describad*  an  operation  for  ex- 
cising the  ankle-joint,  by  making  a  curved  incision  over  the 
external  malleolus,  removing  this  process  with  the  bone  forceps, 
dislocating  the  joint  by  inverting  the  sole  of  the  foot,  and  thus 
obtaining  access  to  the  diseased  bones  without  dividing  any 
important  parts,  the  peronei  tendons  being  the  only  structures 
necessarily  divided.  This  proceeding  is  merely  a  portion,  as  it 
were,  of  the  one  described  by  Mr.  Barwell.  It  cannot  give  so 
free  an  access  to  the  bones  as  is  obtained  by  the  former ;  but  it 
may  be  adopted  in  cases  where  the  end  of  the  tibia  does  not 
require  entire  removal  with  the  saw.  The  operation  may, 
therefore,  be  commenced  by  making  merely  the  incision  on  the 
outer  side ;  and  then,  if  it  be  found  necessary,  that  on  the  inner 
side  may  be  added. 

Langenbeck  and  Oilier  have  preferred  the  subperiosteal 
method  of  operating,  and  for  the  removal  of  large  portions  of 
bone  in  recent  injuries  there  can  be  no  question  that  this 


*  Glasgmu  Medical  Journal,  vol.  ii.  p.  1. 
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method  should  be  preferred.  In  disease  I  think  the  method  is 
of  little  consequence,  because  I  do  not  believe  that  any  large 
quantity  of  bone  could  be  removed  vpith  success,  unless  for 
necrosis,  vphen  the  periosteum  vpould  probably  separate  of  itself. 
If  only  a  small  slice  of  the  bones  of  the  leg  w^ere  removed,  I 


Fig.  389. 


Bones  removed  in  excision  of  the  ;mkle,  showing  the  ends  of  the  bones  of  the  leg  and 
the  upper  surface  of  the  astragalus. 

should  think  it  a  matter  of  little  consequence  whether  repro- 
duction occurred  or  no.  No  express  directions  are  needed  for 
the  siibperiosteal  operation  beyond  those  given  at  p.  662. 

I  have  elsevphere*  pointed  out  the  advantages  which  are  to  be 
derived  from  the  removal  of  the  entire  astragalus  in  cases  where 


*  St.  (jleorge's  Hospital  Iteports,  vol.  iv. 
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that  bone  is  at  all  extensively  affected.  In  fact,  whenever  the 
disease  appears  to  have  commenced  in  the  astragalus,  I  think  it 
is  better  to  remove  the  whole  bone  ;  and  still  more  is  this  the 
case  if  the  sides  of  the  bone  are  ulcerated  and  freely  exposed, 
since  in  such  circumstances  the  lower  surface  will  also  probably 
be  found  affected.  Such  was  the  case  in  the  instance  to  which 
I  refer,  and  from  which  Figs.  389-390  are  taken.  They  show 
the  implication  of  all  the  articular  surfaces  of  the  astraga- 
lus, except  that  of  its  head,  in  the  ulceration.  The  removal 
of  the  whole  astragalus  requires  free  incisions,  and  is  some- 


FiG.  390. 


The  lower  surface  of  the  astragalus.    The  letter  a  in  this  and  the  previous  figure 
shows  the  pit  made  in  the  astragalus  by  the  grasp  of  the  lion-forceps. 

what  laborious,  but  it  affords  complete  access  to  the  upper 
surface  of  the  os  calcis,  which  can  be  removed,  if  necessary,  with 
the  chisel,  and  even  to  the  anterior  part  of  the  tarsus,  if  it 
should  be  judged  necessary  to  deal  with  this.  In  the  after- 
treatment,  perfect  rest  of  the  foot  is  essential  until  the  parts  are 
somewhat  consolidated.  When  this  is  effected,  the  foot  may  be 
supported  on  a  splint,  and  the  patient  be  allowed  to  go  about, 
resting  the  knee  on  a  wooden  leg.  I  have  hitherto  treated  my 
patients  in  the  way  which  is  common,  in  compound  fracture  of 
the  leg,  at  St.  George's  Hospital,  viz.  by  confining  the  foot  and 
leg  in  Assalini's  fracture-box,  dressing  the  wounds  at  first 
with  carbolic  acid  on  Mr.  Lister's  plan,  and  at  a  later  period — 
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when  suppuration  has  been  fairly  established,  and  the  acute 
inflammation  has  subsided — with  oakum.  Langenbeck  insists 
strongly  on  the  advantages  of  the  plaster  of  Paris  splint  in 
these  cases,  as  in  so  many  others,  and  I  am  informed  by  Dr. 
Patrick  H.  Watson  that  he  has  combined  with  the  gypsum 
bandage  a  suspension  rod  similar  to  the  one  which  he  uses  for 
excision  of  the  knee  (see  p.  702),  but  without  any  splint.  Pro- 
fessor Esmarch,  of  Kiel,  has  also  adopted  Dr.  Watson's  plan, 
and  both  sm'geons  have  found  the  results  very  satisfactory. 

Fig.  391. 


In  cases  of  successful  excision,  the  limb  is  very  raucli  superior  in  usefulness 
to  any  stump  which  can  be  formed,  whether  by  Syme's  or  any  other  method  of 
amputation. 

One  of  these  successful  cases  was  exhibited  at  the  Pathological  Society  in 
18G3.  The  excision  had  been  performed,  several  years  before,  by  Mr.  Hancock. 
The  foot  was  firmly  anlcylosed  to  the  bones  of  the  leg,  and  at  a  perfectly  con- 
venient angle.  The  shortening  was  but  slight,  and  the  man  could  walk  almost 
as  well  as  ever. 

Fig.  391  was  taken  from  a  case  in  which  I  excised  the  ankle  joint  in 
1860.  His  present  condition  is  thus  reported  by  my  friend,  Dr.  Nicholls, 
of  Chelmsford,  near  whom  he  resides  :  'The  operated  leg  is  slightly  shortened; 
all  the  wounds  are  healed ;  he  walks,  with  the  aid  of  a  boot  with  irons, 
as  much  as  half  a  mile,  without  inconvenience.'  In  this  instance  the  dis- 
ease was  abscess  of  the  lower  end  of  the  tibia,  bursting  into  the  joint.  Only 
the  upper  part  of  the  astragalus  was  removed,  that  bone  being  quite  healthy. 
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An  interesting  case  is  reported  by  Dr.  Murney  in  the  Duhlin  Quarterly  Journal 
for  February  1870,  in  which  the  left  ankle-joint  had  been  completely  excised 
eleven  years  before.  The  patient's  state  is  thus  described :  '  He  is  now 
27  years  of  age,  muscular  and  strong,  has  enjoyed  uninterrupted  good  health 
since  he  left  hospital ;  is  active  and  fond  of  walking,  and  considers  the  left  is 
stronger  than  the  right  limb  ;  does  not  use  a  stick  ;  in  progression  there  16  a 
slight  halt,  but  not  more  than  is  frequently  observed  from  a  corn.  This,  to  the 
ordinary  observer,  would  be  attributed  to  a  slight  in-hirning  of  the  toes  of  the 
left  foot,  as  when  he  walks  the  right  foot  is  turned  out,  the  left  is  placed 
straight.  On  examination,  there  is  considerable  deposit  of  new  tissue  between 
the  bones  which  were  cut.  The  foot  is  slightly  extended.  This  makes  the 
toes  and  anterior  part  almost  of  proper  length,  but  the  heel  is  1^  in.  higher  than 
its  fellow,  which  he  remedies  by  placing  a  wedge-shaped  piece  of  cork  in  the 
heel  of  his  boot.  The  power  of  extension  of  the  toes  is  as  complete  as  in  the 
opposite  limb,  and  sensation  is  also  perfect. 

On  the  other  hand,  cases  occur  in  which  the  result  appears 
good  for  the  time,  but  the  success  turns  out  to  have  been  only 
temporary  ;  the  wounds,  after  healing,  break  out  again,  and  local, 
perhaps  combined  also  with  general,  disease  reappears.  I  do 
not  know  that  this  is  more  particularly  the  case  after  excision 
of  the  ankle-joint  than  after  any  other  of  these  operations. 

'Excision  of  the  hones  of  the  foot.  In  disease  of  the  tarsal  or 
metatarsal  bones  excision  is  often  very  successfully  practised 
when  the  disease  is  limited  to  the  os  calcis  behind,  or  to  single 
bones  of  the  metatarsus  in  front ;  but  it  is  of  more  doubtfxxl 
utility  when  the  bones  which  are  affected  are  those  covered  by 
the  large  common  synovial  membrane  of  the  tarsus.  These 
bones,  both  from  their  small  size  and  from  being  portions  of  the 
same  joint,  are  very  liable  to  become  involved  in  the  same  action, 
and  thus  it  frequently  happens  that  disease  is  only  eradicated 
at  one  point  to  show  itself  some  weeks  afterwards  at  another, 
and  the  attempt  to  save  the  foot  is  often  unsuccessful.  But 
in  favourable  cases  it  ought  to  be  made,  since  the  operations 
involve  little  danger,  and  no  confinement  beyond  what  would 
be  rendered  necessary  by  the  disease  itself.  Many  surgeons 
prefer  gouging  out  the  whole  carious  cavity,  leaving  a  shell 
formed  of  bone  presumed  to  be  healthy,  and  of  the  soft  parts 
around ;  an  operation  sometimes  dignified  by  the  name  of 
'subperiosteal  resection,'  and  described  by  M.  Sedillot  under 
the  name  of  '  evidement  de  I'os.'  The  alleged  advantages  of 
,  this  proceeding  are,  that  the  bone  may  be  reproduced,  and  that 
the  great  tendons  will  be  left  in  their  natural  attachments.  I 
do  not  attribute  very  much  importance  to  either  of  these 
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considerations.  No  direct  evidence,  as  far  as  I  can  discover,  has 
been  given  that  the  natural  bone  will  be  reproduced  after  such 
gouging.  I  mean  by  '  the  natural  bone,'  a  bone  which  will  fill 
up  the  place  of  the  original  bone,  and  have  the  same  articula- 
tions ;  and  by  '  direct  evidence,'  the  dissection  of  a  foot  in 
which  this  has  taken  place.  The  disadvantages  are  all  of  them 
summed  up  in  the  fact  of  the  difficulty  of  being  sure  that  the 
whole  of  the  diseased  bone  has  been  removed.  When  the  whole 
of  the  OS  calcis,  of  the  astragalus,  or  of  the  first  metatarsal  bone, 
has  been  involved,  except  a  small  exterior  portion  of  dubiously 
healthy  bone,  I  have  not  scruj)led  to  dissect  out  the  entii'e  bone 
without  respect  to  the  periosteum,  and  have  seen  no  reason  to 
repent  having  done  so.  The  foot  has  been  left  in  a  very  service- 
able condition ;  and  I  much  doubt  whether  the  addition  of 
a  few  detached  pieces  of  bone  to  the  cicatrix  (which  I  believe 
would  have  been  the  entire  result  if  the  periosteum  had  been 
left  behind)  would  have  affected  the  usefulness  of  the  foot  iu 
any  way. 

Excision  of  the  os  calcis  is  an  operation  which  may  often 
be  practised  with  great  advantage.  Disease  of  the  tarsus  very 
commonly  begins  in  the  joint  between  the  calcaneuni  and 
astragalus,  and  frequently  spreads  into  the  former  bone  ;  the 
affection  of  the  latter  being  so  superficial  that  the  carious  spot 
can  be  gouged  away  when  the  greater  mass  of  disease  has  been 
removed.  In  these  cases  the  central  part  of  the  calcaneuni 
often  perishes,  leaving  a  large  mass  of  necrosis  enclosed  in  a 
thin-walled  cavity  of  inflamed  and  softened  bone.  If  now  the 
whole  bone,  including  this  shell  of  softened  bone,  be  removed, 
the  patient  makes  a  certain  and  speedy  recovery  with  a  useful 
foot;  while  if  the  loose  portion  be  removed,  and  the  shell 
scooped,  he  may,  it  is  true,  recover,  and  the  heel  may  possibly 
be  more  firm,  but  the  recovery  is  at  least  doubtful,  and  in  the 
course  of  a  tedious  convalescence  the  health  may  give  way, 
fresh  disease  be  lighted  up,  and  amputation  become  necessarj'. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is 
commenced  at  the  inner  edge  of  the  tendo  Achillis,  and  drawn 
horizontally  forwards  along  the  outer  side  of  the  foot,  some- 
what in  front  of  the  calcaneo-cuboid  joint,  which  lies  midway 
between  the  outer  malleolus  and  the  end  of  the  fifth  metatarsal 
bone.  This  incision  should  go  down  at  once  upon  the  bone,  so 
that  the  tendon  should  be  felt  to  snap  as  the  incision  is  com- 
menced.   It  should  be  as  nearly  as  possible  on  a  level  with  the 
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upper  border  of  the  os  calcis ;  a  point  whicli  the  surgeon  can 
determine,  if  the  dorsum  of  the  foot  is  in  a  natural  state,  by 
feeling  the  pit  in  which  the  extensor  brevis  digitorum  arises. 
Another  incision  is  then  to  be  drawn  vertically  across  the  sole, 
commencing  near  the  anterior  end  of  the  former  incision,  and 
terminating  at  the  outer  border  of  the  grooved,  or  internal, 
surface  of  the  os  calcis,  beyond  which  point  it  should  not 
extend,  for  fear  of  wounding  the  posterior  tibial  vessels.  If 
more  room  be  required,  this  vertical  incision  may  be  prolonged 
a  little  upwards,  so  as  to  form  a  +  The  bone  being  now 
denuded,  by  throwing  back  the  flaps,  the  first  point  is  to  find, 
and  lay  open,  the  calcaneo-cuboid  joint ;  and  then  the  joints 
with  the  astragalus.  The  close  connections  between  these 
two  bones  constitute  the  principal  diflBculty  in  the  operation  on 
the  dead  subject ;  but,  as  has  been  already  stated,  these  joints 
will  frequently  be  found  to  have  been  destroyed  in  cases  of 
disease.  The  calcaneum  having  been  separated  thus  from  its 
bony  connections  by  the  free  use  of  the  knife,  aided,  if  necessary, 
by  the  lever,  lion-forceps,  &c,  the  soft  parts  are  next  to  be 
cleaned  ofi"  its  inner  side  with  care,  in  order  to  avoid  the 
vessels,  and  the  bone  will  then  come  away.  The  flaps  are  to 
be  closed  lightly,  with  one  or  two  points  of  wire-suture,  over 
the  large  gap  left  by  the  excision. 

This  plan  appears  more  convenient  and  less  bloody  than  that 
recommended  by  Mr.  Hancock  and  Mr.  Guthrie,  of  making  a 
flap  from  the  heel  and  throwing  it  up,  as  done  in  Syme's  ampu- 
tation. Even  if  the  diagnosis  has  been  erroneous ;  if  disease 
should  become  apparent  in  the  astragalus  or  in  the  fore-part  of 
the  tarsus,  when  the  bones  are  denuded,  and  so  the  surgeon 
should  be  led  to  amputate  the  foot,  that  operation  could  be 
easily  accomplished  by  a  slight  extension  of  the  incisions  just 
described.  In  this  way  I  have  often  removed  the  os  calcis  in  a 
very  short  time,  and  without  finding  it  necessary  to  tie  a  single 
artery.  The  filling  up  of  so  large  a  cavity  is  of  course  a  rather 
tedious  business  ;  in  most  of  the  cases  of  which  I  have  notes, 
recovery  was  not  completed  in  less  than  three  months  ;  and 
probably  the  patient  does  not  recover  the  power  of  putting  the 
foot  to  the  ground  for  another  month  or  more.  But  when  it  is 
soundly  healed,  the  foot  is  a  very  useful  one ;  and  I  have  seen 

*  I  have  always  divided  the  tendons  of  the  peroneus  longns  and  brevis. 
They  can,  of  course,  be  dissected  out  and  held  aside  with  a  blunt  hook,  but  I 
have  not  observed  any  bad  effects  from  their  division. 
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children  who  could  run,  dance,  &c.  pretty  nearly  as  well  as  with 
the  natural  foot. 

M.  Oilier  describes  an  operation  by  which  the  os  calcis  can 
be  removed  subperiosteally  without  the  division  of  any  tendons, 
except  the  tendo  Achillis.  An  angular  flap  is  made  by  an 
incision  running  horizontally  along  the  lower  outer  border  of  the 
bone,  and  vertically  along  the  outer  border  of  the  tendo  Achillis. 
Then  the  periosteum  and  the  parts  above  it,  including  the 
peronei  tendons,  are  peeled  off  the  bone.    Next  the  attachment 


Fig.  392. 


Drawing  from  the  photograph  of  a  patient  in  whom  the  os  calcis,  almost  the  whole 
astragalus,  and  a  portion  of  the  scaphoid  bone,  had  been  removed  by  Dr.  Nicholls. 

of  the  tendo  Achillis  and  the  periosteum  are  detached  from  the 
tuberosity  of  the  os  calcis.  Then  the  joints  are  opened,  and  the 
inside  of  the  bone  is  cleaned,  and  so  its  removal  is  completed. 
I  have  only  practised  this  operation  on  the  dead  subject.  It 
seems  to  me  feasible  enough,  and  worthy  of  trial ;  but  my  ex- 
perience of  the  ordinary  operation  has  been  so  favourable,  that 
I  have  been  the  less  anxious  to  adopt  this  modification. 

After  recovery,  the  only  mark  of  deformity  in  the  foot  is  an 
elevation  of  the  heel  proportionate  to  the  size  of  the  bone 
removed.    This  can  be  judged  of  by  Fig.  392. 
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Even  when  the  astragalus  is  also  diseased,  the  foot  may  be  perfect!}'  useful 
after  the  removal  of  both  the  diseased  bones.  Thus  at  the  Medico-Chiriirgieal 
Society  of  Edinburgh,  December  1869,  Dr.  Watson  showed  a  cast  taken 
recently  from  the  foot  of  a  boy  in  which  he  performed  excision  of  the 
astragalus  and  os  calcis,  in  July.  The  cast  showed  how  a  dense  mass  of  tissue 
occupied  the  gap  resulting  from  the  operation.  The  posterior  portion  of  the 
arch  of  the  foot  being  gone,  of  course  the  patient  could  not  expect  to  retain  the 
spring  of^the  foot ;  but  in  spite  of  this,  not  only  was  walking  easily  efi'ected, 
but  the  foot,  as  was  seen,  presented  a  most  seemly  appearance.* 

A  somewhat  similar  case  occured  in  the  practice  of  Dr.  Nicholls,  of  Chelms- 
ford, the  OS  calcis,  almost  the  whole  astragalus,  and  a  portion  of  the  scaphoid, 
having  been  removed  in  two  operations.  The  patient  can  walk  quite  well  and 
with  a  hardly  perceptible  limp ;  the  appearance  of  the  foot  is  shown  in  Fig. 
392. 

Fig.  393. 


The  foot  after  recovery  from  excision  of  the  astragalus.    In  this  case  the  scaphoid 
bone,  which  had  become  ankylosed  to  the  astragalus,  was  also  removed. 

Excision  of  the  Astragalus.  The  astragalus  is  easily  removed  by- 
making  a  curved  incision  from  one  malleolus  to  the  other,  some- 
thing like  that  made  at  the  beginning  of  Syme's  amputation. 
The  ankle-joint  is  then  to  be  laid  freely  open,  and  the  vrhole  upper 
part  of  the  diseased  bone  thus  exposed.  Then  the  ligaments  con- 
necting it  to  the  scaphoid  are  to  be  severed,  and  the  bone  is  to  be 
levered  up,  when  the  interosseous  ligament  connecting  it  with 
the  OS  calcis  will,  if  entire,  be  felt,  and  can  be  readilj^  divided. 
All  that  is  then  necessary  to  complete  the  operation  is  to  clean 
the  back  part  of  the  bone,  which  should  be  done  with  care,  in 
order  to  avoid  injury  to  the  tendons  and  vessels  which  lie  near 
it.  I  have  had  several  cases  in  children,  and  have  seen  one  in 
an  adult  in  whom  a  very  useful  foot  was  left ;  one  of  these  is 
represented  above. 

The  bone  might  also,  no  doubt,  be  removed  by  two  lateral 


*  Edin.  Med.  Joiirn.  Jan.  1870. 
VOL.  V.  3  A 
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incisions  similar  to  those  used  in  excision  of  the  ankle.  This 
Avould  avoid  the  injury  to  the  tendons  and  vessels  incidental  to 
the  above  method ;  but  would  be  more  laborious. 

No  formal  directions  are  required  for  excising  the  other 
tarsal  bones.  The  soft  parts  are  to  be  thromi  aside  by  crucial 
incisions,  radiating  from  the  sinuses  which  lead  to  the  diseased 
bone,  and  the  latter  removed ;  care  being  taken,  in  all  cases 
where  it  is  possible,  to  excise  the  whole  bone  with  the  articu- 
lating surfaces. 

The  metatarsal  bone  of  the  great  toe  is  very  often  diseased ; 
and  from  its  large  size  disease  may  go  on  in  its  substance  for  a 
long  period  without  affecting  any  other  bone.  In  such  cases, 
after  a  sufficiently  patient  trial  of  the  appropriate  constitutional 
treatment,  with  rest,  it  is  proper  to  expose  the  disease  ;  and 
if  this  is  found  to  include  the  greater  part  of  the  bone,  then 
the  best  course  is  to  remove  the  whole,  with  both  its  articular 
surfaces.  This  may  be  readily  done  by  making  an  incision  over 
the  whole  length  of  the  bone,  joined  by  shoi'ter  perpendicular 
cuts  in  front  and  behind,  and  thus  turning  back  small  rect- 
angular flaps  including  the  whole  length  of  the  bone.  It  is 
better  to  commence  by  severing  it  from  the  cuneiform  bone,  as 
in  dividing  it  from  the  phalanx  the  plantar  arch  will  most 
likely  be  wounded,  and  the  bleeding  may  prove  somewhat  em- 
barrassing ;  whereas  if  the  artery  be  not  divided  till  the  bone  is 
removed,  there  is  no  difficulty  in  tying  it.  No  splint  is  required. 
The  great  toe  sinks  down  somewhat  towards  the  tarsus,  but  the 
foot  is  as  useful  in  progression  as  before. 

Should  single  metatarsal  bones  in  the  centre  of  the  foot  be 
diseased,  it  is  better  to  gouge  away  the  whole  of  the  diseased 
part ;  or  if  the  affection  seems  too  extensive,  to  amputate  the 
toe,  and  dissect  out  the  metatarsal  bone  from  the  posterior  end 
of  the  wound. 

The  above  are  all  the  operations  of  excisioti  which  it  seems 
necessary  to  describe  particularly.  Dr.  Humphry  has  removed 
the  condyle  of  the  jaw  (see  vol.  iv.  p.  101) ;  and  the  same  sur- 
geon on  one  occasion  excised  a  fractured  portion  of  the  patella ; 
but  the  superficial  position  of  these  bones,  and  the  rarity  of  the 
operations,  render  any  formal  description  superfluous. 

The  operations  on  the  upper  and  lower  jaw  have  been 
described  in  connexion  with  the  sui-gery  of  that  part  of  the 
body. 
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Total  or  Partial  resections  of  long  bones.  When  the  entire 
thickness  of  a  long  bone  is  diseased,  it  may  sometimes  be 
advantageous  to  remove  the  diseased  portion  only.  In  this 
way  portions  of  the  ribs  have  been  resected  on  account  of  caries, 
probably  in  order  to  avert  the  occurrence  of  pleuritic  inflamma- 
tion from  the  neighbourhood  of  the  diseased  bone  ;  an  operation 
of  some  risk  and  very  doubtful  utility.  Or  portions  of  the 
shafts  of  the  ulna,  radius,  tibia,  or  fibula,  have  been  cut  out, 
with  a  view  of  promoting  the  healing  of  ulcers  that  seemed 
otherwise  incurable,  or  getting  rid  of  an  obstinate  aflfection  of 
the  bone.  Many  operations  for  necrosis  are  also  erroneously 
entitled  resections  of  the  shafts  of  the  bones,  when  they  are 
really  only  extractions  of  sequestra  ;  but  in  a  few  cases  the 
necrosed  shaft  has  been  removed  while  yet  connected  to  the 
living  bone.  Such  operations,  however,  whether  undertaken 
on  account  of  caries  or  necrosis,  too  often  result  in  failure.  In 
cases  of  necrosis  of  a  portion  of  the  thickness  of  a  bone,  re- 
section shotild  very  rarely  be  practised — perhaps  we  might  say 
never,  unless  for  the  relief  of  inflammatory  symptoms  propa- 
gated from  the  diseased  bone  to  neighbouring  organs.  Nor,  in 
cases  of  necrosis  of  the  whole  thickness  of  the  shaft,  is  it  usually 
advisable  to  operate  until  the  old  shaft  has  separated  from  the 
new  bone.  No  special  directions  are  needed  for  these  operations. 
The  chief  point  to  be  attended  to  is  to  keep  as  close  to  the 
bone  as  possible,  in  order  to  spare  not  merely  the  tendons, 
vessels,  &c.  which  may  lie  in  relation  with  the  diseased  bone, 
but  also  the  periosteum  ;  so  that  there  may  be  as  good  a  pros- 
pect as  possible  of  the  regeneration  of  the  part  removed. 

Subperiosteal  excision  of  the  shafts  of  long  hones.  In  cases  of 
difi'use  periosteal  abscess,  it  will  occasionallj^  happen  that  the 
whole  thickness  of  the  shaft  of  the  bone  perishes,  and  becomes 
separate,  or  separable  with  very  trifling  force,  from  the  adjoin- 
ing bone,  whether  at  the  epiphysial  lines,  or  at  some  part  of  the 
continuity  of  the  diaphysis.  In  such  cases  the  old  practice  was 
either  to  amputate,  or  to  persevere  in  the  expectant  treatment 
until  a  sufticient  peinosteal  deposit  of  bone  had  formed  to 
restore  the  integrity  of  the  shaft  and  support  the  muscular 
movements.  I  have  in  another  essay  *  expressed  my  conviction 

*  Diseases  of  the  Bones,  vol.  iii.  p.  777. 
3  A  2 
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that  the  latter  plan  of  treatment  should  be  abandoned,  and 
that  it  is  better,  speaking  generally,  to  remove  a  dead  piece  of 
bone  whenever  it  is  possible,  without  waiting  for  osseous  re- 
production. There  are  also  cases,  as  I  believe,  where  the  sub- 
periosteal resection  of  the  whole  shafts,  or  of  large  portions  of 
the  whole  thickness  of  the  shafts  of  the  long  bones,  will  much 
improve  the  patient's  prospects  of  recovery,  and  in  all  proba- 
bility obviate  the  necessity  of  amputation. 


Fig.  394. 


From  ii  boy  in  whom  the  whole  of  the  diaphysLs  of  tlic  tibia  had  been  removed.  To 
show  the  shape  of  the  limb  after  reproduction  of  the  bone,  and  the  extent  of  the 
resulting  shortening. 

Many  striking  cases  illustrative  of  the  advantages  of  this  operation  have  now 
been  put  on  record.  I  may  refer  to  a  case  of  a  boy,  aged  10,  in  which  I  re- 
moved the  whole  diaphysis  of  the  tibia,  which  had  separated  from  both  its 
epiphyses,  one  month  after  the  commencement  of  acute  periostitis ;  to  another 
in  which  I  removed  a  portion,  3i  inches  in  length,  of  the  shaft  of  the  femur 
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about  four  months  after  the  commencement  of  the  disease  and  "before  any 
periosteal  bone  had  formed  ;  *  to  another  in  which  Mr.  Joseph  Bell,  of  Edinburgh, 
resected  a  still  larger  portion  of  the  femur  ;t  to  a  striking  case  by  Dr.  Cheever  J 
of  Boston,  U.  S.,  of  resection  not  only  of  the  whole  diaphysis,  but  also  of  the 
lower  epiphysis  of  the  tibia,  at  the  age  of  13,  where  nine  inches  of  bone 


Pig.  395. 


From  a  case  in  which  three  inches  and  a  half  of  the  shaft  of  the  femur  had  been 
removed  subperiosteally.  The  knee  became  ankylosed  from  tlie  extension  of 
svippuration  into  the  joint.  The  first  figure  shows  the  amount  of  the  resulting 
shortening,  which  is  confined  entirely  to  the  femur.  The  cicatrix  on  the  inner 
side  is  the  mark  of  an  abscess.  The  posterior  view  of  the  limb  shows  the  position 
of  the  wound  from  which  the  bone  had  been  extracted,  and  the  deformity  produced 
by  the  ankylosis. 

was  removed,  the  ligaments  of  the  ankle-joint  divided,  and  the  articular  end  of 
the  tibia  formerly  dissected  away  from  the  fibula  and  astragalus,  good  motion 
resulting ;  and,  finally,  to  three  cases  which  may  be  found  in  M.  Ollier's  work, 
above  referred  to,  under  the  care  of  Letenneur,  Larghi,  and  Cms  y  Manso,  in 
which  the  whole  diaphysis  of  the  tibia  was  successfully  removed. 

*  Surgical  Treatment  of  Children's  Diseases,  2nd  edit.  pp.  391,  395. 
t  Brit.  Med.  Juum.  May  2,  1868. 

f  Surgical  Cases,  by  D.  W.  Cheever,  M.D,,  p.  15 ;  Boston  1869, 
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In  all  these  cases,  in  which  the  whole  thickness  of  the  bone 
is  removed  for  any  considerable  length,  it  appears  to  me,  as  far 
as  I  can  discover,  that  shortening  always  ensues  when  the  bone 
is  solitary,  as  the  femur ;  and  almost,  if  not  quite  always,  when 
it  is  the  chief  bone  of  the  limb,  as  the  tibia.  The  head  of  the 
fibula  in  these  cases  experiences  a  gradual  displacement  upwards. 
When  it  is  the  subordinate  bone,  as  the  fibula,  or  of  equal 
rank,  as  one  of  the  bones  of  the  forearm,  the  other  bone  prevents 
the  necessary  approximation  of  the  parts  under  muscular  con- 
traction, and  the  reproduced  portions  of  the  bone  do  not  unite. 
Such,  at  least,  has  been  my  experience,  but  the  cases  are  as  yet 
too  few  to  justify  any  confident  general  statement. 

The  operation  is  usually  one  of  extreme  facility.  A  very  free 
incision  should  be  made  along  the  superficial  aspect  of  the 
bone,  and  the  periosteum  separated  by  means  of  the  handle  of 
the  scalpel,  or  other  blunt  instrument.  This  being  done,  a 
chain-saw  is  to  be  passed  under  the  bone,  and  its  divided  ends 
seized  with  the  lion-forceps  and  gently  twisted.  If  they  will 
come  away  from  the  epiphysial  lines,  the  operation  is  over ; 
otherwise  the  chain-saw  must  be  again  applied  at  the  limits  of 
the  separated  periosteum.  If  the  articular  end  is  also  to  be 
removed,  its  ligaments  must  of  course  be  divided.  It  is  far 
more  satisfactory  to  find  the  separation  of  the  dead  bone  already 
complete,  than  to  have  to  make  the  division  of  the  dead  bone 
from  the  living  with  the  saw,  though  cases  are  on  record  in 
which  the  latter  proceeding  has  proved  successful. 

Space  hardly  allows  of  a  proper  discussion  as  to  the  pro- 
priety of  such  operations  as  these  under  difi'erent  circumstances. 
In  all  the  instances  referred  to  the  operation  succeeded.  In 
one,  in  which  I  removed  a  portion  only  of  the  shaft  of  the  tibia, 
it  failed,  and  amputation  became  necessary,  the  patient  recover- 
ing. But  the  cases  have  been  far  too  few  at  present  to  enable 
us  to  judge  as  to  the  relative  safety  of  this  course  and  amputa- 
tion. All  that  I  will  say  here  on  the  subject  is,  that  in  early 
life  (and  most,  if  not  all,  these  cases  occur  in  childhood),  when 
the  whole  thickness  of  the  shaft  of  the  bone  perishes  in  con- 
sequence of  acute  periosteal  abscess,  and  is  separable  from  the 
neighbouring  portions,  subperiosteal  excision  appears  to  me 
to  be  indicated,  and  should  be  performed  at  the  earliest  possible 
period.  Many  of  these  cases  terminate  in  the  most  gratifying 
manner :  and  a  patient  who  would  otherwise  have  been  con- 
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demned  to  amputation,  or  have  lost  his  life  by  pysemia,  rapidly 
recovers  from  the  profound  surgical  fever  which  accompanies 
this  complaint,  and  regains  a  very  useful,  though  somewhat 
shortened  limb.  In  less  acute  cases,  where  the  amount  of  bone 
which  has  perished  is  smaller,  and  the  surgical  fever  does  not 
run  so  high,  the  expectant  treatment  is  certainly  justifiable  and 
may  often  be  advisable. 

T.  HOLMES. 


THE  PROCESS  OF  INFLAMMATION; 


BEING  THE  COMPLETION  OF  THE  ESSAY  ON  INFLAMMATION 
IN    VOL.  I. 


THE  author  wlio  engages  to  give  information  to  others  on 
any  subject  with  which  he  is  supposed  to  be  conversant, 
takes  upon  himself  a  serious  responsibility.  His  first  duty  is 
to  place  his  readers  in  complete  possession  of  all  the  facts  re- 
lating to  the  subject,  which  have  been  accepted  by  scientific 
men  up  to  the  time  at  which  he  writes,  including  in  his  state- 
ment such  collateral  information  as  is  necessary  for  correctly 
judging  of  the  grounds  of  their  acceptance.  But  in  addition 
to  this  primary  obligation  the  reader  has  a  right  to  expect  that 
he  will  not  be  presented  with  a  mere  narrative  of  unconnected 
observations  which  he  must  himself  arrange  and  apply  to  the 
solution  of  the  questions  at  issue,  but  that  the  work  of  com- 
parison and  analysis  shall  be  done  for  him,  and  those  conclu- 
sions stated  in  clear  language  which  have  the  best  claim  to  be 
incorporated  in  the  ever-changing  body  of  scientific  doctrine. 

In  the  preparation  of  the  following  essay  on  the  process 
of  inflammation,  I  have  made  it  my  object  to  fulfil  both 
these  obligations  without  going  beyond  them,  deeming  that  by 
doing  so  1  should  be  most  likely  to  make  my  performance  of 
practical  use.  I  have  striven,  above  all,  to  be  cautious  in  the 
selection  and  statement  of  facts,  remembering  how  often  mis- 
statements, which  find  their  way  into  the  writings  of  those 
who  assume  to  teach,  are  apt  to  retain  their  place  long  after 
the  sources  whence  they  were  derived  have  been  forgotten. 

I  have  myself  repeated  most  of  the  observations  and  experi- 
ments to  which  I  have  referred.  I  have  done  so,  however,  not 
so  much  in  the  hope  of  adding  to  them  or  correcting  them,  as 
for  the  purpose  of  making  myself  conversant  with  the  methods 
and  results. 

It  is  hard  to  have  to  acknowledge  that  during  the  last  ten 
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years  no  research  of  any  importance  relating  to  the  questions 
which  will  occupy  us  in  the  following  pages  has  appeared  in 
this  country.  The  fact  that  we  have  to  submit  to  receive 
instruction  at  the  hands  of  German  pathologists,  instead  of 
meeting  them  on  equal  terms,  unwelcome  as  it  is,  is  very  easy 
to  account  for.  In  the  present  position  of  pathology,  the 
methods  which  in  times  past  have  been  employed  with  such 
signal  success  in  this  country  are  exhausted.  Although  it 
would  be  a  great  mistake  to  say  that  all  that  can  be  learnt  by 
the  rough  investigations  which  can  be  made  in  the  post- 
mortem theatre  is  already  known,  yet  it  cannot  be  doubted 
that  for  some  years  past  every  important  advance  in  the  science 
of  disease  has  been  accomplished,  not  by  the  collection  of 
isolated  observations,  but  by  the  same  methods  of  systematic 
experimental  research  which  are  employed  in  physics  and 
chemistry.  The  Pathological  Institutes  of  Vienna  and  Berlin 
have  no  counterparts  in  Great  Britain.  The  want  of  them  is 
not  only  disadvantageous  but  fatal  to  progress — partly  because 
they  are  necessary  for  the  effectual  carr3dng  out  of  experimental 
inquiries,  partly  because,  without  them,  that  education  in  the 
methods  of  exact  research  by  which  alone  a  real  pathologist 
can  be  produced  is  impossible. 


Introduction. 

By  the  '  process  of  inflammation,'  I  understand  the  succession 
of  changes  which  occurs  in  a  living  tissue  when  it  is  injured, 
provided  that  the  injury  is  not  of  such  degree  as  at  once  to 
destroy  its  structure  and  vitality.  With  reference  to  their  origin, 
all  inflammations  may  be  comprised  in  two  classes — extrinsic 
and  intrinsic.  Of  these  two  terms,  the  former  is  applicable  to  all 
those  cases  in  which  an  injury,  either  sustained  by  the  affected 
part  or  inflicted  elsewhere,  is  the  obvious  cause  of  the  morbid 
process  ;  the  latter  to  those  inflammations  which,  from  the 
concealment  of  their  cause,  are  commonly  called  idiopathic. 
If,  however,  we  desire  to  speak  accurately,  we  must  discard  this 
word  altogether ;  for  there  is  no  case  in  which  it  can  be  reason- 
ably doubted  that  an  injury  must  have  preceded  the  earliest  sign 
of  local  disorder,  however  little  we  may  know  either  of  the 
nature  of  the  agent  or  of  the  mode  of  its  action.  We  might 
advantageously  substitute  for  idiopathic  either  of  the  words 
intrinsic  or  secondary ;  but  inasmuch  as  there  is  no  channel 
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by  which  an  agent  from  within,  i.e.  from  some  other  part  of 
the  body,  could  penetrate  into  a  tissue,  excepting  by  the  blood- 
vessels or  lymphatics,  we  are  entitled  to  use  the  only  word  which 
fully  expresses  this  view  of  the  mode  of  introduction  of  the 
material  cause,  and  to  designate  all  so-called  idiopathic  inflam- 
mations infective. 

Erom  what  has  been  said  it  may  be  readily  understood  that 
the  primary  inflammations  naturally  afifect  those  parts  princi- 
pally which  are  exposed  to  external  influences,  while  those  of 
the  other  class  occur  by  preference  in  parts  and  organs  to 
which  there  is  no  access  excepting  through  the  circulation. 
These  distinctions,  however,  are  not  constant,  for  there  are 
many  instances  in  which  secondary  inflammations  aflPect 
external  parts,  and  many  others  in  which  internal  organs  are 
the  seat  of  primary  inflammations,  as  for  example  when 
nephritis  arises  from  exposure  to  cold.  Much  more  important 
distinctions,  however,  may  be  based  on  a  comparison  of  the 
structural  changes  which  the  two  processes  determine  in  the 
tissues  affected ;  or,  in  other  woi'ds,  on  their  pathological 
anatomy.  In  making  this  comparison,  there  is  one  important 
principle  to  be  borne  in  mind.  In  all  inflammations,  the  form 
of  the  lesion  is  dependent  on  that  of  the  area  of  influence  of  the 
injury.  Thus,  in  those  cases  of  primary  inflammation  in  which 
it  may  be  supposed  that  an  impression  received  by  aff'erent 
nerves  distributed  to  mucous  or  cutaneous  surfaces,  is  reflected 
to  internal  organs  (as  in  the  case  of  nephritis  from  cold,  already 
referred  to),  the  area  of  influence  of  the  injury  is  wide  enough 
to  comprise  whole  organs,  and  the  resulting  lesions  are  of 
corresponding  extent.  In  the  strictly  local  inflammations,  the 
correspondence  in  form  between  cause  and  effect  is,  of  course, 
closer  and  more  obvious,  the  area  of  a  traumatic  inflammation 
being  larger  than  that  of  the  injury  which  produces  it,  but  of 
exactly  similar  form.  As  regards  infective  inflammations,  the 
correspondence  is  not  so  plain,  but  the  consideration  of  their 
pathological  anatomy  is  sufficient  to  satisfy  us  that  it  is  equally 
complete.  It  is  the  anatomical  character  of  all  infective 
inflammations  that  the  lesions  to  which  they  give  rise  are 
disseminated  rather  than  diffused.  Particles  of  mattei',  of  the 
nature  of  which  we  can  assert  nothing,  excepting  that  they  are 
of  extreme  minuteness,  are  conveyed  from  a  primarily  inflamed 
part  to  other  parts  previously  healthy,  and  become  foci  of 
infective  induration  or  suppuration  (military  tubercles,  pysemic 
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abscesses)  each  of  wliich  is  the  product — if  one  may  be  allowed 
the  expression — of  a  single  seed. 

Although  in  a  treatise  on  inflammation  all  the  forms  of  the 
process  ought  to  be  discussed,  I  have  thought  myself  justified 
in  omitting  the  whole  subject  of  secondary  indurations  and 
suppurations  on  the  present  occasion ;  not  that  I  underrate  its 
importance,  but  that  the  material  for  its  satisfactory  discussion 
is  still  wanting.  The  intimate  pathology  of  the  process  of 
infective  inflammation  (e.g.  tuberculous,  scrofulous,  or  pysemic) 
has  been  only  very  recently  subjected  to  experimental  investi- 
gation, so  that,  although  pathologists  are  beginning  to  see  the 
bearing  of  the  facts  already  observed  on  clinical  experience,  the 
subject  is  not  yet  ripe  for  dogmatic  exposition. 

For  a  similar  reason  the  consideration  of  those  cases  in 
which  inflammatory  processes  originate  at  a  distance  from  the 
locality  directly  affected  by  the  injurious  agent,  must  also  be 
omitted ;  for  the  ideas  we  at  present  entertain  with  respect  to 
them  are  not  founded  on  experiment,  but  merely  inferred  by 
analogy,  i.e.  by  comparison  of  what  occurs  with  other  known 
processes.  The  actual  limits  of  pathological  knowledge  seem 
therefore  to  confine  the  scope  of  the  present  article  to  the 
discussion  of  those  purely  local  inflammations  which  arise  in  a 
tissue  in  consequence  of  the  direct  application  of  injurious 
stimulation. 

The  purpose  of  this  article  is  therefore  to  describe  the  effects 
of  injurious  irritation  of  tissues.  Enumerated  in  the  order  of 
their  apparent  occurrence,  they  are  (1)  disorder  of  the  circula- 
tion, (2)  transudation  of  the  constituents  of  the  blood,  and  (3) 
altered  mode  of  growth  of  the  elements  of  the  inflamed  texture. 
As,  however,  it  is  more  convenient  to  divide  the  consideration 
of  these  several  derangements  of  function  according  to  their 
seat  than  according  to  their  nature,  I  propose  to  describe  them 
under  two  headings — the  first  comprising  all  those  changes 
which  have  their  seat  in  the  blood-vessels  ;  the  second,  the 
alterations  of  the  tissues. 
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SECTION  I.— CHANGES  WHICH  HAVE  THEIR  SEAT 
IN  THE  BLOOD-VESSELS. 

Part  I. — Disorder  op  the  Circulation. 

When  a  grain  of  dust  is  accidentally  introduced  underneath 
the  upper  eyelid,  much  pain  is  felt,  and  the  conjunctiva  becomes 
vascular.  This  effect  occurs  so  rapidly  that  it  is  difl&cult  to 
suppose  that  the  obvious  dilatation  of  the  vessels  has  been  pre- 
ceded by  a  preliminary  state  of  contraction.  On  the  other 
hand,  we  know  from  direct  observation  and  measurement  that 
if  we  irritate  a  minute  artery,  it  contracts  at  the  point  of 
irritation.  How  are  these  two  apparently  opposed  facts  to  be 
reconciled  ?  Are  we  to  suppose  that,  notwithstanding  the  short- 
ness of  the  time  that  intervenes  between  the  application  of 
the  stimulus  and  its  effect,  the  apparent  paralysis  has  been 
preceded  by  a  transitory  condition,  or  are  we  to  believe  that  the 
condition  of  the  arteries  which  leads  to  the  increased  activity  of 
the  capillary  circulation  is  intermediate  between  that  of  complete 
relaxation  and  that  of  spasm  ? 

Before  entering  on  the  consideration  of  this  question,  it  will 
be  well  to  give  a  short  account  of  the  vascular  changes  as  they 
are  seen  in  actual  progress  in  the  transparent  parts  of  certain  of 
the  lower  animals.  For  years  the  web  of  the  frog's  foot  was 
the  only  field  of  observation.  Now  that,  by  the  use  of  curare, 
we  are  enabled  to  obviate  the  diflieulties  arising:  from  muscular 
movements,  preference  is  often  given  to  the  tongue  or  the  still 
more  transparent  mesentery. 

When  the  mesentery  is  spread  out  (in  the  way  to  be  here- 
after more  particularly  described)  for  microscopical  examination, 
the  first  change  which  is  observed  in  the  circulation,  as  a 
result  of  exposure  to  air,  consists  in  dilatation  of  the  arteries ; 
the  increase  of  width  being  accompanied  by  a  corresponding 
increase  of  length,  which  manifests  itself  in  more  or  less  contor- 
tion. The  dilatation  begins  immediately,  and  is  ushered  in  by 
no  antecedent  stage  of  contraction.  It  is,  however,  progressive ; 
the  diameter  of  the  artery  gradually  increases  for  ten  or  twelve 
hours,  at  the  end  of  which  period  it  is  often  twice  as  great  as 
it  was  before ;  having  thus  attained  its  maximum,  its  size 
remains  unaltered  for  many  hours.     This  dilatation  of  the 
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arteries  is  followed  by  a  similar  change  in  the  veins,  but  inas- 
much a.s  there  is  a  considerable  interval  between  the  two  events, 
a  time  occurs  at  which  the  arteries,  instead  of  being  sensibly 
smaller  than  the  veins  which  correspond  to  them,  far  exceed 
them  in  diameter. 

Along  with  these  changes  the  rate  of  movement  of  the  blood 
is  also  altered.  At  the  beginning  of  the  process  the  circulation 
is  quicker  than  natural.  Yet  although  the  two  changes  go  on 
at  the  same  time  the  acceleration  cannot  be  regarded  as  a  result 
of  the  increase  of  calibre ;  for  the  inevitable  consequence  of 
dilatation  would  be  diminution,  not  increase,  of  the  rate  of  move- 
ment, supposing  the  activity  of  the  heart  and  the  resistance 
opposed  by  the  capillaries  of  distribution  to  remain  the  same. 
The  absence  of  any  causal  relation  between  the  two  is  still  more 
clearly  shown  by  what  is  observed  at  a  later  period  ;  for  whereas 
on  the  one  hand,  as  has  already  been  stated,  the  dilatation  lasts 
for  many  hours,  the  acceleration  is  confined  to  the  first  stage  of 
the  process.  The  rate  of  movement  soon  returns  to  the  normal, 
and  this  is  shortly  followed  by  a  change  in  the  opposite  direction  ; 
so  that  by  the  time  the  arteries  are  fully  dilated  the  circulation 
is  much  slower  than  it  was  originally. 

Such  are  the  main  facts  as  they  occur  in  the  frog's  mesentery. 
In  so  far  as  every  inflammation  begins  with  increased  activity  of 
the  capillary  circulation  of  the  affected  part,  which  is  followed 
by  diminished  circulation,  they  may  be  considered  as  represen- 
tative. Nothing,  however,  can  be  learnt  from  them  as  to  the  rela- 
tion between  these  changes  and  the  variations  which  occur 
along  with  them  in  the  degree  of  contraction  of  the  vessels 
themselves.  For  the  study  of  this  relation  we  must  have 
recourse  to  other  tissues  in  which  the  conditions  of  vascular 
contraction  are  better  understood  than  they  are  in  the  mesentery. 
But  before  doing  so  it  appears  necessary  to  give  a  short  account 
of  what  is  at  present  known  as  to  the  influence  of  the  nervous 
system  on  the  blood-vessels. 

During  the  last  ten  years  important  additions  have  been 
made  to  our  knowledge  of  the  innervation  of  the  arteries. 
Many  new  facts  have  been  discovered,  and  others  previously 
known  are  better  understood.  To  attempt  fully  to  discuss  them 
would  exceed  the  scope  of  this  article.  I  shall,  therefore,  con- 
fine myself  strictly  to  those  physiological  considerations  which 
have  an  immediate  bearing  on  the  disorder  of  the  circulation 
which  manifests  itself  in  inflammation.    Until  Bernard  proved 
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by  experiment  that  the  nerves  which  preside  over  the  arteries 
of  the  integument  of  the  head  are  contained  in  the  cervical 
portion  of  the  sympathetic,  the  very  existence  of  vaso-motor 
nerves  was  merely  matter  of  inference.  For  a  long  time  after 
that  discovery,  physiologists  had  no  precise  knowledge  of  the 
vascular  nerves  of  the  rest  of  the  body.  More  recently,  the 
mode  of  innervation  of  many  other  parts  and  organs  has  been 
demonstrated  experimentally,  particularly  the  right  of  the 
splanchnics  to  be  regarded  as  the  vascular  nerves  of  the 
abdominal  viscera,  and  th*^  derivation  of  the  vascular  fibres  of 
the  upper  and  lower  extremity  from  the  sympathetic  system,  by 
means  of  communicating  branches  passing  between  that  system 
and  the  anterior  roots  of  the  spinal  nerves.  By  these  researches 
the  doctrine  which  has  long  been  considered  probable,  viz.  that 
all  vascular  nerves  pass  through  tlie  ganglionic  nervous  system, 
has  been  established.  At  the  same  time,  it  has  been  shown 
that  although  the  vascular  nerves  are  immediately  derived 
from  the  sympathetic,  their  ultimate  origin  is  to  be  found  in 
the  cerebro-spinal  nervous  system,  as  evidenced  by  the  fact 
that  when  any  part  of  the  ganglionic  cord  is  isolated  by  the 
division  of  its  spinal  attachments  its  vaso-motor  functions  are 
paralysed,  the  same  vascular  effects  being  produced  as  if  the 
sympathetic  were  itself  destroyed.  We  fui-ther  leai'n  that  the 
vaso-motor  nerves  are  not  only  subject,  like  other  efferent 
nerves,  to  the  direct  action  of  stimuli,  but  that  they  may  be  ex- 
cited in  the  reflex  way  by  stimulation  of  certain  afferent  spinal 
nerves. .  And  hence  we  are  compelled  to  admit  that  the  whole 
vaso-motor  system  is  under  the  control  of  an  excito-motory 
centre.  The  precise  position  of  this  centre  is  as  yet  uncertain. 
We  know,  however,  that  it  is  in  the  intra-cranial  part  of  the 
cord  :  in  the  first  place,  because  some  of  the  afferent  nerves  in 
relation  with  it  are  cranial,  and  secondly  because  section  of 
the  cord  immediately  below  the  medulla  oblongata  produces 
paralysis  of  the  whole  vascular  system.  Of  the  afferent  nerves 
above  referred  to,  the  most  important  is  that  which  is  now 
known  as  the  depressor,*  a  branch  of  the  vagus,  the  excitation 
of  which  by  a  feeble  interrupted  current  leads  to  a  general 
reflex  acceleration  of  the  flow  of  blood  thi'ough  the  capillaries. 


*  For  a  full  account  of  this  subject,  see  E.  Cyon  and  C.  Ludwjg,  3ie 
Ite/lexe  eines  der  sensUden  JVerven  des  Herzens  auf  die  mutorischeu  der  Blut- 
geflisse.    Ludwig's  Arhciten,  1867,  p.  77. 
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As  in  other  parts  of  the  nervous  system,  the  special  phy- 
siology of  the  vascular  nerves  is  known  almost  exclusively  by 
experiments,  in  which  the  eifects  produced  by  the  stimulation  or 
division  of  particular  nerves  are  observed.  The  most  important 
results  of  this  kind  of  investigation  are,  that  section  of  a  vas- 
cular nerve  produces  congestion  of  all  the  tissues  to  which  it 
is  distributed ;  that  excitation  by  the  interrupted  current,  or 
by  mechanical  means,  produces  constriction  of  the  minute 
arteries  presided  over  by  the  irritated  nerve,  and  consequent 
anaemia;  that  excitation  of  a  sensory  nerve  produces  i7icreased 
activity  of  the  capillary  circulation  in  the  part  in  which  the  nerve 
originates ;  and,  finally,  that  all  arteries  manifest  alternating 
states  of  contraction  and  dilatation,  their  rhythmical  move- 
ments being  entirely  independent  of  those  of  the  heart  and  of 
breathing,  and  ceasing  when  the  vessel  is  paralysed  by  division 
of  its  nerves.* 

Of  these  results,  the  one  which  has  the  most  direct  relation 
to  our  present  inquiry  is  the  third.  It  is  founded,  as  regards 
mammalia,  on  the  well-known  researches  of  Ludwig  and  Loven, 
of  which  I  content  myself  with  giving  a  very  cursory  account, 
referring  the  reader  to  the  original  paper  for  more  complete 
information. 

All  of  Loven's  experiments  were  made  on  curarised  rabbits  f 
in  which  respiration  was  maintained  artificially,  so  as  to  avoid 
the  disturbing  influence  of  muscular  n^ovements.  The  nerves 
selected  for  excitation  were  the  large  nerves  distributed  to  the 
external  ear  of  the  rabbit,  and  the  dor  satis  pedis.  When  the 
central  end  of  a  divided  auricular  nerve  is  excited  by  feeble 
induced  currents,  congestion  of  the  corresponding  ear  follows  in 
a  period  which  varies  from  three  to  six  seconds.  This  congestion 
is  more  intense  than  that  produced  by  section  of  the  sympa- 
thetic, and  is  accompanied  with  obvious  dilatation  of  the  arteries, 

*  Of  these  results,  the  first  and  second  may  be  easily  demonstrated  in  the 
rabbit  by  section  of  the  cervical  sympathetic  followed  by  excitation  of  the 
peripheral  end  of  the  divided  nerve;  in  the  frog  by  section  and  excitation 
of  the  spinal  cord.  The  effects  of  the  excitation  of  the  depressor  nerve  can 
only  be  shown  in  the  rabbit.  The  modes  of  experiment  required  are  des- 
cribed in  my  physiological  lectures  recently  published  in  the  Medical  Times 
and  Gazette. 

t  I  have  found,  however,  that  all  the  facts  observed  can  be  demonstrated 
in  animals  under  the  influence  of  chloral  (six  grains  or  more  in  solution 
injected  into  a  vein).  In  this  way  the  experiment  is  rendered  much  easier 
and  can  be  done  without  inflicting  any  pain  on  the  animal. 
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varying  in  duration  according  to  the  degree  of  the  excitation,  and 
the  time  for  which  it  is  continued.*  In  the  experiments  in  which 
the  n.  dorsalis  pedis  was  excited,  the  arteria  saphena  was  made 
the  subject  of  observation.  As  this  vessel  in  the  rabbit  is  easily 
exposed  in  its  long  course  down  the  inner  surface  of  the  thigh, 
derives  its  vaso-motor  branches  exclusively  from  the  n.  saphenus, 
and  is  distributed  in  great  measure  to  the  same  region  as  the 
dorsalis  pedis,  it  is  particularly  suited  for  the  purpose.  The 
results  are  as  striking  as  in  the  other  case.  The  vessel  begins 
to  enlarge  and  pulsate  visibly  a  few  seconds  after  the  com- 
mencement of  the  stimulation.  The  dilatation  soon  attains 
its  maximum  and  begins  to  subside,  lasting  only  a  very  short 
time  after  the  removal  of  the  electrodes  from  the  nerve. f 

In  the  fi'og  the  vascular  nerves  which  supply  the  web  find 
their  way  by  various  channels  to  the  arteries  to  which  they  are 
distributed,  so  that  there  is  no  single  trunk  by  the  division  of 
which  these  vessels  are  completely  paralysed.  It  is  probable, 
indeed,  that  the  distribution  of  the  vascular  filaments  differs  in 
different  individuals,  for  while  in  some  frogs  division  of  the 
sciatic  nerve  in  the  thigh  widens  the  arteries  veiy  distinctly,  in 
others  it  produces  no  appreciable  effect,  either  on  the  state  of 
the  vessels  or  on  the  activity  of  the  circulation.  There  is  a 
similar  uncertainty  in  the  results  produced  by  exciting  the 
peripheral  end  of  the  divided  sciatic,  which  obviously,  if  that 
nerve  always  contained  vaso-motor  filaments,  ought  always  to 
induce  arterial  contractions.  In  some  frogs  it  is  so,  i.e.  when 
the  peripheral  end  is  excited,  the  arteries  contract  markedly, 
and  the  circulation  is  suddenly  arrested,  but  in  others  the  effect 
is  so  inconsiderable  as  scarcely  to  admit  of  demonstration.  If, 
however,  the  central  ends  of  the  divided  sciatic  be  excited,  the 
opposite  effect — namely,  increased  activity  of  the  circulation — 
shows  itself  with  much  greater  constancy,  proving  that  how- 
ever variable  may  be  the  proportion  in  which  vaso-motor 
filaments  are  contained  in  the  sciatic  nerve,  the  arteries  of  the 
web  are  always  supplied  more  or  less  completely  through  other 
channels. 

The  accelerating  influence  of  excitation  of  the  central  end  of 


•  In  my  experiments,  the  dilatation  had  often  disappeared  ten  or  twelve 
seconds  after  the  commencement  of  excitation, 

t  Chr.  Lov(5n,  Ueher  die  Enreiterim;/  von  Arterien  in  Folge  einer  Ncrven- 
erregung.    Ludwig's  Arheiten,  18(57,  p.  1. 
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the  divided  sciatic  on  the  circulation  has  been  lately  so  care- 
fully studied  by  Professor  Strieker  and  Dr.  Eiegel  that  there 
can  be  no  doubt  of  its  nature.    The  method  they  employ  con- 
sists in  comparing-  the  movement  of  the  blood-corpuscles  in  a 
selected  arteriole  with  that  of  a  current  of  water  containing 
particles  of  solid  matter  in  suspension,  which  is  so  arranged  as 
to  pass  through  a  horizontal  tube  fixed  on  the  eye-piece  of  the 
microscope  at  such  a  distance  from  the  eye-glass  as  to  be 
distinctly  seen  by  the  observer.    The  apparatus  by  which  this 
current  is  produced  is  so  constructed  that  its  rate  can  be 
varied  at  will,  and  its  actual  velocity  at  any  given  moment 
can  be  determined.    The  comparison  is  made  by  first  fixing 
the  attention  on  the  arterial  current,  and  then  acceleratino- 
or  retarding  the  test- current   until  the  two  velocities  are 
equal.    By  this  means  it  is  obvious  that  any  diminution  or 
increase  in  the  rate  of  movement  can  be  appreciated  with  the 
gi'eatest  exactitude.    With  a  view  to  the  observation,  the  frog 
must  be  slightly  curarised  (-205-oth  of  a  grain  of  curare  in  solu- 
tion injected  under  the  skin).    The  sciatic  nerve  having  been 
divided  on  one  side,  the  web  is  placed  under  the  microscope,  so 
that  a  small  artery  passes  through  the  field  in  a  direction  which 
coincides  with  that  of  the  test-current.    As  soon  as  the  two 
movements  have  been  brought  to  agreement,  the  central  end  of 
the  sciatic  is  excited  by  a  moderate  current,  immediately  after 
which  the  acceleration  begins,  and  goes  on  increasing  so  long 
as  the  irritation  is  continued,  even  when  the  observation  lasts 
for  half  an  hour,  or  longer.*    In  all  Dr.  Eiegel's  experiments 
the  acceleration  of  the  blood-stream  was  associated  with  some 
narrowing  of  the  vessels.    This  observation  was  so  carefully 
and  so  frequently  made  by  him,  that  I  should  not  doubt  of  its 
reality,  even  if  I  had  not  satisfied  myself  of  its  truth  by  repeat- 
ing it.    Its  importance  is  obvious,  for  it  affords  the  strongest 
ground  for  believing  that  in  certain  states  of  the  arteries 
accelerated  flow  of  blood  may  be  associated  with  persistent 
reflex  arterial  contraction. 

There  are  several  instances  known  to  physiologists  in  which 
contractions  of  arteries  are  produced  which  are  not  attended 
with  increased  activity  of  capillary  circulation,  but,  on  ihe  con- 
trary, with  anaemia — as,  for  example,  by  excitation  of  the  peri- 
pheral end  of  the  sympathetic  in  the  neck  after  division,  in  the 


*  Riegel,  Ueber  die  refledorische  Innervation  cler  Blutijeflisse.  Jlcd.  Jahrliiehi 
1871,  p.  101. 
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rabbit,  or  by  excitation  of  the  spinal  cord  in  the  frog.  If  this 
were  only  the  case  when  va  so-motor  nerves  are  irritated  directly, 
we  could  more  readily  understand  it ;  but  it  also  happens  under 
conditions  which  so  closely  resemble  those  which  we  have  been 
considering,  that  at  first  sight  the  results  are  difficult  to  recon- 
cile. Saviotti  has  lately  found  that  by  exciting  the  cutaneous 
surface  in  various  ways,  e.g.  by  tapping  on  the  integument  of 
the  belly,  by  pricking  the  skin  of  the  same  part  or  of  the  back, 
or  by  pinching  the  toes,  very  marked  contraction  of  the  arteries 
of  the  web  of  the  frog's  foot  can  be  produced,  which  is  attended 
not  with  increased  but  diminished  progressive  movement  of  the 
blood,  amounting  for  the  moment  to  complete  arrest  of  the  cir- 
culation. As  I  have  said,  this  looks  at  first  contradictory,  but 
before  we  judge  of  its  bearing  on  our  present  question  we  must 
call  to  mind  that  the  conditions  of  Saviotti's  and  Riegel's 
experiments  are  not  so  comparable  as  they  seem.  It  is  well 
known  as  regards  some  at  least  of  the  modes  of  irritation 
employed  by  Saviotti,  that  tliey  act  not  merely  on  the  vaso-motor 
nerves  but  on  the  vagus  heart-nerves.  I  need  not  remind  the 
reader  that  tapping  on  the  belly  of  the  frog  arrests  the  move- 
ments of  the  heart  in  diastole  just  in  the  same  way  as  direct 
excitation  of  the  vagus  itself  does.  Consequently  in  Saviotti's 
experiment  we  are  not  merely  obliged  to  admit  the  possibility 
that  the  arrest  of  movement  is  partly  cardiac,  but  are  tolerably 
certain  that  it  must  be  so.  This  consideration  is  of  great  im- 
portance ;  for  although  there  is  no  doubt  that  aniemic  contrac- 
tion of  arteries  is  an  ordinary  consequence  of  direct  stimulation 
of  vaso-motor  nerves,  there  is  no  case  (except  that  of  Saviotti's 
experiments)  in  which  ansemia  is  produced  by  reflex  irritation.* 
Our  knowledge  of  the  innervation  of  the  blood-vessels  is, 
notwithstanding  the  progress  which  has  been  made  during  the 
last  few  years,  too  imperfect  to  enable  us  to  harmonise  all  the 
facts.  But  the  impossibility  of  constructing  a  complete  theory 
on  the  subject  does  not  prevent  us  from  drawing  some  inferences 
which  will  be  of  use  in  enabling  us  to  understand  what  happens 
in  inflammation,  at  all  events  better  than  we  should  do  without 
them.  From  what  has  been  stated,  it  is  tolerably  clear  that 
whatever  difference  there  may  be  in  other  respects,  there  is  one 


*  Saviotti,  UntersvchniK/eii  iiher  die  Viriindirungett  dcr  Blutyefi'me  hei  der  Enir 
zuiidunij.    Virchow's  A/  c/iic,  vol.  i.  p.  5'J2. 
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effect  of  exciting  the  sensory  nerves  distributed  to  any  part 
which  is  pretty  constant,  viz.  increased  activity  of  the  circula- 
tion ;  so  that  vph  ether  the  actual  quantity  of  blood  existing  in 
the  part  at  any  given  moment  be  greater  or  less,  the  quantity 
of  blood  which  passes  through  it  in  a  given  time  is  certainly 
greater. 

In  the  commencement  of  the  process  of  inflammation  in  the 
web  of  the  frog's  foot  the  successive  changes  are  similar  to 
those  I  have  already  described  in  the  mesentery,  but  differ  con- 
siderably according  to  the  irritant  employed.  Most  irritants, 
such  as  weak  solution  of  caustic  soda,  dilute  sulphuric  acid,  &c. 
produce  dilatation  first  of  the  arteries  and  subsequently  of  the 
capillaries,  with  marked  acceleration  of  the  circulation — these 
conditions  being  followed  by  arterial  contraction  and  capillary 
ansemia.  But  liquor  ammonise  and  carbonate  of  ammonia  in 
substance,  appear  always  to  occasion  a  certain  degree  of  pri- 
mary arterial  contraction,  which  begins  in  one  or  two  minutes 
after  excitation,  and  is  attended  with  retarded  flow  of  blood 
through  the  capillaries,  with  distension  of  the  branches  given  off 
by  the  artery  nearer  the  heart,  and  increased  activity  of  circula- 
tion in  the  neighbourhood  of  the  irritated  part.  This  state  of 
things  lasts  for  an  hour  or  two,  and  is  succeeded  by  dilatation 
and  acceleration.  In  other  words,  ammonia  and  carbonate  of 
ammonia  produce  results  which  are  directly  opposed  to  those  of 
other  stimuli.  Croton  oil  appears  to  occupy  an  intermediate 
position  between  the  first-named  stimulants  and  ammonia,  for 
while  it  always  gives  rise  to  acceleration  of  the  flow  of  blood 
as  a  primary  result,  this  change  is  sometimes  associated  with 
widening,  sometimes  with  narrowing  of  the  arteries.  So  that 
liere,  as  in  the  case  of  reflex  electrical  stimulation  of  sensory 
jierves,  the  only  fact  which  is  constant  is  acceleration. 

In  order  to  judge  whether  the  two  kinds  of  acceleration  we 
have  been  considering  are  of  the  same  or  opposite  nature,  the 
best  way  is  to  observe  their  action  simultaneously  in  the  same 
part.  If,  for  example,  in  the  web  of  the  frog's  foot  the  accelera- 
tion due  to  excitation  of  the  central  end  of  the  sciatic  is  of  the 
same  nature  as  that  of  inflammation,  we  should  expect  it  to  be 
increased  by  local  irritation  ;  and,  conversely,  the  effect  of  irrita- 
tion, if  already  existing,  to  be  heightened  by  exciting  the  nerve. 
The  very  careful  experiments  of  Dr.  Riegel  show  that  it  is  so. 
aving  found  that  after  section  of  the  sciatic  the  effects  of 

3  B  2 


740         THE  PEOCESS  OF  INFLAMMATION. 


irritation  were  slightly  retarded  but  otherwise  unmodified,  he 
repeated  the  observation  in  another  animal,  excited  the  central 
end,  and  then  applied  croton  oil  to  both  webs.  On  the  injured 
side  the  accelerating  effect  of  the  croton  oil  lasted  much  longer 
than  on  the  other,  so  that  at  the  time  stasis  had  already  set  in 
on  the  sound  side,  the  circulation  was  going  on  more  briskly 
than  natural  on  the  injured  side. 

As  regards  the  pi-eeise  nature  of  the  modification  of  vascular 
contractility  which  is  associated  with  the  primary  quickening 
of  the  capillary  circulation,  we  cannot  venture  to  speak  in 
any  terms  more  precise  than  have  been  already  employed. 
The  effect  of  local  irritation  is  certainly  not  to  paralyse  the 
arteries  leading  to  the  irritated  pai't,  but  rather  to  modify 
their  tonus  in  such, a  way  as  to  facilitate  the  flow  of  blood 
through  them.  For  the  present  we  must  be  content  to  leave 
the  question  open,  for  no  good  would  be  gained  by  endeavour- 
ing to  conceal  the  insufficiency  of  our  knowledge  under  a 
comprehensive  theory.* 

In  all  forms  of  inflammation  of  sufficient  intensity,  the  cir- 
culation after  a  variable  period  of  excitation  becomes  retarded. 
This  effect  is  so  closely  associated  with  the  other  phenomena  of 


*  ^lany  physiologists  n.re  of  opinion  that  the  arteries  do  not  act  mei'ely  as 
dead  elastic  tubes,  but  are  endowed  with  powers  of  contraction  analogous  to 
those  of  the  intestine.  If  this  be  admitted,  it  can  be  easily  shown  that  the 
quantity  of  blood  conveyed  by  an  artery  in  a  given  time,  and  consequently 
the  activity  of  the  capillary  circulation,  might  be  increased  by  alterations  in 
the  contractility  of  the  tube  of  a  nature  the  very  opposite  of  that  of  re- 
laxation. Such  a  theory  supposes  that  an  artery,  after  it  is  distended  by 
the  injection  of  blood  from  the  heart,  does  not  content  itself  with  returning 
to  its  state  of  elastic  equilibrium,  but  that  at  a  variable  interval  after  re- 
ceiving the  systolic  shock  of  the  heart  it  contracts  actively  on  its 
contents,  just  as  a  bit  of  intestine  would  do,  and  thus  assists  in  propelling 
them.  Admitting  it  to  take  place,  the  ert'ect  of  such  contraction  would 
depend  not  merely  on  its  intensity,  but  on  the  relative  duration  of  the 
period  of  arterial  distension  as  compared  with  that  of  the  succeeding  collapse. 
Thus  if  the  contraction  were  so  immediate  as  to  happen  while  the  artery 
was  still  acted  upon  by  the  heart,  and  consequently  to  coincide  with  what 
would  othei'wise  be  the  period  of  greatest  distension  if  the  artery  were  a 
dead  elastic  tube  (that  is  to  say,  about  a  tenth  of  a  second  or  so  after  the 
shock),  it  is  evident  that  it  would  tend  to  impede  tlie  circulation  by  increas- 
ing the  resistance  of  the  artery ;  but  if,  on  the  other  hand,  it  were  post- 
poned until  after  the  operation  of  the  vis  a  terijo  had  ceased,  it  would  not 
only  keep  up  the  flow  of  blood  during  what  would  otherwise  be  the  period 
of  greatest  retardation,  but  would  prepare  the  way  for  a  more  eflfectunl  fllling 
of  the  artery  at  the  next  systole  by  previously  emptying  it  of  its  contents. 
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the  second  stage  of  the  process  of  inflammation,  that  it  cannot 
be  advantageously  studied  until  they  have  been  considered  (see 
p.  745). 


Part  II. — Exudation  op  Liquor  Sanguinis  and 
Leucocytes. 

It  is  now  many  years  since  it  wa,s  taught  by  Dr.  C.  J.  B. 
Williams,  as  the  result  of  his  own  observations  on  the  phenomena 
of  inflammation  in  the  web  of  the  froof's  foot,  that  in  the  second 
stage  of  the  process,  when  the  capillary  circulation  is  becoming 
retarded,  there  is  an  apparent  increase  in  the  number  of 
white  blood-corpuscles  in  the  vessels,  and  that  they  manifest 
a  remarkable  '  disposition  to  adhere  to  their  walls.'  *  Dr. 
Williams  attributed  these  appearances  to  the  production 
in  the  vessels  of  inflamed  parts,  of  young  colourless  blood 
corpuscles  difiering  from  those  ordinarily  met  with  in  their 
consisting,  not  of  cells  (in  the  sense  in  which  the  word  was 
then,  and  for  many  years  afterwards  understood,  as  implying 
the  existence  of  nucleus,  membrane  and  contents),  but  of 
masses  of  gelatinous  consistence  (p.  '628).  He  considered  that 
their  tendency  to  adhere  to  the  internal  surfaces  of  inflamed 
vessels,  and  to  creep  along  them,  was  d  ie  to  their  not  having 
membranes  (p.  331).  He  further  observed  that  '  in  the  frog's 
web,  after  inflammation  has  continued  for  some  hours,  there 
appear  outside  of  the  vessels,  especially  where  the  strongest 
current  encounters  the  most  complete  obstruction,  white 
globules  or  corpuscles  with  specks  in  them,  exactly  like  the 
pale  granular  globules  within  the  vessels  '  (p.  335).  He  did 
not,  however,  suppose  that  the  objects  so  exactly  resembling 
each  other  which  he  saw  outside  and  inside  of  the  membrane 
respectively,  were  in  reality  identical  ;  for  although  Dr.  Addison 
had  already  maintained  that  pus  globules  and  the  white  globules 
of  the  blood  were  indistinguishable  from  each  other,  and  had 
represented  that  in  inflammation  the  white  globules  first  passed 
into  the  substance  of  thewaU  of  the  blood  vessel,  and  were  then 
thrown  out  from  it,  it  appeared  to  Dr.  Williams  so  diflB.cult  to 
understand  their  passage  through  the  walls  of  vessels  in  which 


*  Principles  of  Medicine,  3rd  ed.  p.  330, 
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no  pores  are  visible  under  the  highest  magnifying  powers,  that 
such  an  explanation  could  not  be  accepted. 

In  1846  the  statements  of  Dr.  Addison  were  confirmed  by  the 
late  Dr.  Augustus  Waller.  His  paper  on  the  subject  displays 
such  clearness  in  the  description  of  the  phenomena  he  observed 
as  to  leave  no  doubt  in  the  mind  of  the  reader  that  he  actually 
saw  what  he  represents.  '  In  some  instances,'  says  Dr.  Waller, 
'  the  manner  in  which  the  corpuscle  escaped  from  the  interior 
of  the  tube  could  be  distinctly  followed  ;  that  part  of  the 
tube  in  contact  with  the  external  side  of  the  corpuscle  gradually 
disappeared,  and  at  nearly  the  same  time  might  be  seen  the 
formation  of  a  distinct  line  of  demarcation  between  the  inner 
segment  of  the  corpuscle  and  the  fluid  parts  of  the  blood  in 
contact  with  it.  Any  slight  agitation  then  was  capable  of 
disengaging  the  corpuscle  from  the  vessel  to  which  it  was  now 
external,'  &c.  *  This  passage  is  taken  from  a  description  of  one 
of  Dr.  Waller's  experiments.  I  quote  another  which  contains 
his  explanation  of  the  phenomena.  '  In  endeavouring  to  account 
for  the  fact  of  the  passage  of  the  corpuscles  through  the  vessels, 
we  find  considerable  difficulties.  It  cannot  be  referred  to  the 
influence  of  vitality,  as  it  is  observed  likewise  to  take  place  after 
death.  It  may  be  surmised,  either  that  the  corpuscle,  after 
remaining  a  certain  time  in  contact  with  the  vessel,  gives  off 
by  exudation  from  within  itself  some  substance  possess- 
ing a  solvent  power  over  the  vessel,  or  that  the  solution 
of  the  vessel  takes  place  in  virtue  of  some  of  those  mole- 
cular actions  which  arise  from  the  contact  of  two  bodies ; 
actions  which  are  known  as  exerting  such  extensive  in- 
fluence in  digestion,  and  are  referred  to  what  is  termed  the 
catalytic  power'  (p.  402).  That  the  speculations  and  observa- 
tions of  Dr.  Addison,  even  when  so  definitely  confirmed  by  Dr. 
Waller's  experiments,  fell  into  oblivion,  is  to  be  attributed 
partly  to  the  theories  about  cells  which  then  prevailed,  and 
partly  to  the  extreme  difficulty  of  the  investigation.  For  it  is 
to  be  remembered,  to  Dr.  Waller's  great  credit,  that  neither 
curare  nor  chloroform,  which  have  since  so  wonderfully  facilitated 
research,  were  at  his  disposal,  and  that  consequently  anything 
like  minute  observation  of  the  phenomena  was  rendered  almost 


Microscopical  Observations  on  the  Perforation  of  the  Capillaries  by  the 
Corpuscles  of  the  Blood,  and  on  the  Origin  of  Mucus  and  Pus  Globules.  By 
Augustus  Waller,  M.l>.    rhUosjpliical  Muyazine,  vol.  xxix.  p.  397,  1846. 
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impossible ;  for  it  was  only  by  patiently  waiting  for  short 
moments  of  tranquillity  that  the  observer  could  see  anything. 

Before  proceeding  to  the  consideration  of  the  discoveries 
which  have  rendered  Professor  Cohnlieim's  name  so  well  known, 
it  is  desirable  to  give  some  account  of  the  successive  steps  of 
investigation  by  which  the  true  relation  between  the  colourless 
corpuscles  of  the  blood  and  other  similar  forms  occurring  in  the 
tissues,  either  in  health  or  disease,  has  been  recognised.  The 
common  physiological  property  by  which  all  these  bodies  are 
associated  is  that  of  spontaneous  movement,  manifesting  itself 
either  in  progression  or  merely  in  continuous  change  of  form. 
The  bodies  possessing  this  property  are  called  in  German  by 
the  terms  bewegliche  Korperchen,  Wanderzelle,  Lymphk'drperchen, 
for  which  I  propose  to  employ  the  English  equivalent  leucocyte,* 
understanding  it  to  mean  a  mass  of  contractile  living  proto- 
plasm. The  importance  of  this  definition  in  relation  to  our 
present  inquiry  is  very  great,  for  so  long  as  a  blood-leucocyte 
was  supposed  to  be  a  cell,  in  the  sense  in  which  the  term  cell 
was  used  twenty  years  ago,  it  was  quite  impossible  to  under- 
stand how  it  could  find  its  way  through  a  structureless  mem- 
brane ;  but  from  the  moment  that  it  was  understood  to  be  a 
mass  of  contractile  material  similar  in  all  respects  (which  can  be 
judged  of  by  observation)  to  that  which  forms  the  body  of 
an  amoeba,  and  endowed  with  a  similar  faculty  of  movement,  the 
process  became  much  more  intelligible.  Although  the  comparison 
between  the  movements  of  amoebae  and  those  of  leucocytes  is  so 
familiar,  it  cannot  be  considered  either  an  undue  digression  from 
the  subject,  or  a  waste  of  the  reader's  time,  to  recall  to  his  recol- 
lection some  of  the  facts  relating  to  the  mode  of  life  of  these 
organisms  which  fit  them  to  serve  as  illustrations  of  the  con- 
tractile corpuscles  of  the  higher  animals. 

With  this  view  the  best  examples  which  can  be  selected  are 
the  gigantic  amcebee  which  are  known  to  biologists  as  the 


*  Dr.  Williams,  in  a  recent  note  (Med.  Times,  Jan.  21,  1871),  objects  to  the 
term  leucDcyte,  that  the  body  to  which  it  is  applied  is  not  a  cell,  and  suggests 
the  adoption  of  a  new  word,  viz.  Sarcophyte,  which  corresponds  more  exactly 
with  its  anatomical  characters  and  its  physiological  properties.  I  have  nothing 
to  advance  in  answer  to  Dr.  Williams'  arguments.  Sarcophyte  is  clearly  the 
more  expressive  and  accurate  word,  but  it  is  unknown ;  whereas  leucocyte  is 
well  understood  on  both  sides  of  the  Channel.  Moreover,  the  word  cell,  and 
its  Greek  equivalent,  have  so  entirely  lost  their  original  meaning,  that  surely 
no  misunderstanding  can  arise  from  their  use. 
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Plasmodia  of  the  Mj'xomycetes,  and  the  more  familiar  forms 
which  are  closely  related  to  the  Monads.  The  myxomycetes, 
although  possessing  some  of  the  characteristics  of  animals, 
have  been  always,  on  account  of  their  development  and  mode 
of  growth,  associated  Avith  the  fungi.*  Like  other  fungi,  they 
originate  from  spores. .  If  the  spores  of  Physarum  (a  genus  of 
myxomycetes)  are  sown  in  water  on  an  object-glass,  and  ex- 
amined under  the  microscope  twenty-four  to  thirty-six  hours 
afterwards,  the  water  is  seen  to  be  peopled  with  contractile 
corpuscles,  each  of  which  is  at  first  provided  with  a  single 
cilium,  and  contains,  in  addition  to  a  contractile  vesicle,  a 
delicate  vesicular  nucleus,  usually  placed  in  the  neighbour- 
hood of  the  cilium.  In  its  original  state  the  corpuscle  moves 
about  so  actively  that  the  contractions  of  its  substance  cannot 
be  studied  ;  but  after  a  while  the  cilium  falls  off  or  is  retracted, 
and  it  then  assumes  in  every  respect  the  aspect  and  character 
of  an  amoeba.    Let  us  for  a  moment  study  its  motions. 

The  mass  is  constantly  changing  its  form.  But  as  these 
changes  go  on  in  all  parts  of  the  hyaline  substance  of  which  it 
consists,  simultaneously,  the  only  way  in  which  they  can  be 
understood  is  by  confining  the  attention  to  one  point  at  a  time. 
If  this  is  done  it  is  seen  that  each  act  of  movement  begins  by 
the  budding  out  of  a  ray  or  process  of  contractile  substance 
in  a  centrifugal  direction.  What  next  happens  varies  in  dif- 
ferent cases.  Sometimes  the  projection  subsides  just  in  the 
same  way  as  it  was  formed ;  at  others  the  finely  granular  fluid, 
or  rather  labile  matter,  which  occupies  the  more  central  parts 
of  the  corpuscle,  streams  into  the  offshoot,  gradually  widening 
it  out,  until  it  grows  into  a  mass  greater  than  the  remainder, 
Avhich  it  finally  draws  into  itself.  It  is  evident  that  the  pro- 
cess last  described  must  always  be  attended  with  locomotion, 
for  each  time  it  is  repeated  the  whole  mass  rallies  round  a  new 
centre,  the  position  of  which  corresponds  to  the  extremity  of 
the  offshoot.  If  the  amoeba  always  sprouted  in  the  same 
direction,  the  progress  would  be  continuous  and  rectilinear  ;  as, 
however,  there  is  no  appreciable  order  in  its  efforts,  its  loco- 
motion is  correspondingly  irregular. 

The  form  of  the  adult  plasmodium  of  Didymium,  another 
genus,  is  shown  in  Fig.  396.  It  consists  of  a  reticular  film  of  grey 


*  L.  Cienkowski,  Das  Plasmodmm.  Zur  Entmclelvngsfiesch.  der  My.romy- 
ceten.    Jahrbiichcr  fur  wissejincha/tlicJic  Uota/nk,  vol.  iii.  pp.  325,  400. 
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fibres  whicli  spreads  over  the  rotten  leaves  on  which  the  plant 
vegetates,  and  would  be  regarded  by  the  casual  observer  (if  he 
recognised  its  claim  to  be  considered  a  living  structure  at  all) 
as  undoubtedly  a  fungus.  Under  the  microscope  it  is  found  to 
be  neither  more  or  less  than  an  enormous  mass  of  contractile 
protoplasm ;  for  every  part  of  it  is  constantly  undergoing 
changes  of  form  similar  to  those  already  described  in  the 
minute  amoeba,  with  which  (as  Cienkowslry's  researches  have 
clearly  shown)  it  is  organically  continuous.  As  illustrative  of 
the  manner  in  which  hyaline  contractile  material  may  shape 
itself  into  specific  form  without  the  intervention  of  cells,  it  is 
well  worthy  of  our  attention.    Its  mode  of  growth  can  be  best 


Fig.  .39(1. 


understood  by  observing  what  takes  place  at  the  edge  of  the 
network.  Here  it  is  seen  that  the  filaments  grow  terminally, 
and  that  althoug'h  there  is  amoeboid  movement  in  every  part, 
this  movement  is  much  more  active  at  the  growing  points  than 
elsewhere.  It  is  further  seen  that  the  process  by  which  the 
growing  end  lengthens,  is  exactly  similar  to  that  by  which  the 
original  amoeba  throws  out  rays.  In  each  filament  the  outer 
part  appears  to  be  hyaline  and  contractile,  the  central  part 
labile  and  granular ;  and  when  the  process  of  elongation  is 
carefully  observed,  it  is  seen  to  consist  first  of  a  budding 
out  of  the  external  substance,  and  secondly  of  an  afiiux  (pre- 
ceded by  more  or  less  marked  alternations  of  ebb  and  flow) 
of  the  axial  semi-fluid  matter  towards  the  growing  point.  The 
reticular  arrangement  of  the  filaments  results  from  the  fact 
that  every  marginal  growing  end  meets  with  another,  with  which 
it  unites  so  as  to  form  a  loop.    The  union,  however,  is  not 
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instantaneous,  but  gradual.  For  a  time  the  two  ends  are  merely 
in  contact,  the  labile  axial  matter  being  separated  by  a  double 
septum  of  hyaline  substance.  Gradually  the  septum  melts 
away,  and  a  channel  of  communication  is  established  in  which 
the  ebb  and  flow  of  currents  can  be  distinguished. 

The  purpose  I  have  had  in  view  in  giving  this  short  sketch 
of  the  mode  of  life  of  the  myxomycetes  is  to  show  that  in  con- 
tractile protoplasm  the  two  functions  of  motion  and  growth 
are,  so  to  speak,  confused  together  in  such  a  manner  that  the 
more  closely  we  scrutinize  the  mode  in  which  they  are  exercised 
the  more  diflicult  does  it  appear  to  distinguish  them.  No  re- 
ference has  as  yet  been  made  to  another  power  which  all  amoebae 
possess — that  of  absorbing  the  nutritive  substances  with  which 


they  come  into  contact.  This  property  is  manifested  in  perfec- 
tion in  the  colossal  amoebse  we  have  been  studying,  which  not 
only  appropriate  material  derived  from  the  soil  with  which  they 
are  in  contact  by  their  external  surfaces,  but  surround  their 
food  with  their  own  substance  for  ihe  purpose  of  digestion 
(Fig.  397).    I  prefer,  however,  to  seek  for  an  illustration  in  the 


Fig.  .397. 


Fig.  398. 


A  Plasmodium  beginning  to  surround 
a  vpgeUible  cell  containing  chloro- 
phyll. 


At  the  lower  part  of  the  figure  a  Vam- 
pyrella  is  Ijeginning  to  adhere  to  a 
cell  containing  protoplasm  and  chlo- 
rophyll granules,  which  it  is  about  to 
plunder.  The  other  two  cells  have 
been  perforated  and  their  contents 
drawn  into  the  bcxlies  of  tiie  Vampy- 
rellie,  which  have  retracted  their 
processes 
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history  of  those  more  minute  forms  which,  from  their  close  rela- 
tion to  the  Monads,  have  always  been  regarded  as  animal. 

I  select  as  an  example  an  amoeba  called  by  Cienkowski 
Vampyrella  Spyrogyrce*  the  specific  name  of  which  is  derived 
from  the  confervoid  alga  on  which  it  lives  parasitically.  Its 
appearance  is  shown  in  Fig.  398.  It  is  granular  towards  the 
centre,  hyaline  at  the  surface,  and  the  superficial  part  shoots 
out  into  pointed  rays,  or  less  frequently  buds  into  obtuse  pro- 
montories, in  which  an  oscillation  of  granular  matter  is  seen 
similar  to  that  already  described.  It  moves  about  apparently 
without  purpose  until  it  meets  with  a  filament  of  Spyrogyra. 
It  then  adheres  to  the  external  cellulose  membrane  of  the  algfa, 
and  soon  penetrates  it.  It  thus  comes  into  contact  with  the 
protoplasxnic  lining  (primordial  utricle)  of  one  of  the  cells  of 
which  the  filament  is  composed,  which  it  at  once  proceeds  to 
exhaust  of  its  chlorophyll,  drawing  it  into  itself  through  the 
narrow  opening  which  it  has  made  in  the  cell  wall.  After 
having  plundered  several  cells  in  this  way,  the  amoeba,  much 
increased  in  size,  entirely  ceases  its  movements,  and  becomes 
enclosed  in  a  distinct  envelope,  in  the  interior  of  which  new 
amoebse  are  formed  by  an  endogenous  process  which  it  is  unne- 
cessary to  describe. 

Although  the  morphological  relations  of  amoebse  are  so' 
various  and  in  many  instances  so  undetermined  that  no  single 
example  can  be  taken  as  typical,  yet  those  above  related  may 
serve  to  render  more  intelligible  the  following  general  statement. 
It  appears  to  be  well  ascertained  that  it  is  the  destiny  of  every 
amoeba,  after  it  has  enjoyed  its  active  life  for  a  certain  time,  to 
assume  the  immobile  condition,  in  which  it  becomes  invested 
in  a  membrane ;  and  that  as  this  transformation  is  always  pre- 
paratory to  its  entering  on  the  reproductive  function,  no  amoeba 
can  itself  be  a  parent.  It  is  also  certain  that  all  amoebse,  so 
long  as  they  continue  in  the  active  state,  are  endowed  with  a 
remarkable  power  of  dissolving  and  absorbing  the  nutritive 
substances  on  which  they  live.  In  connection  with  this  faculty, 
the  exercise  of  which  may  be  regarded  as  the  final  cause  of  all 
their  movements,  they  are  able,  at  one  time,  to  surround  the 
material  to  be  digested  with  the  substance  of  their  own  bodies, 
at  another  to  penetrate  membranes  in  which  there  are  no  visible 


*  Cienkowski,  Beitrdge  zur  Kenntniss  der  Monaden.  Schultze's  Archiv,  vol.  i. 
p.  203. 
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pores,  when  such  membranes  are  interposed  between  them  and 
their  food. 

Amoeboid  movements  of  leucocytes. — The  first  precise  observa- 
tions on  the  amoeboid  movements  of  leucocytes  were  those  of 
Professor  v.  Recklinghausen,  contained  in  a  paper  on  suppu- 
ration which  appeared  in  Virchow's  Archiv  in  1863. 

The  publication  of  this  research  may  be  well  considered  as 
the  commencement  of  a  new  era  in  histology,*  not  so  much  on 
account  of  the  impoi'tance  of  the  facts  announced  in  it,  as 
because  the  author  enforced  a  principle  which,  at  all  events  in 
its  application  to  pathology,  was  at  that  time  new,  though  it  is 
now  recognised  by  every  one — namely  that  the  elements  of  tissues, 
especially  those  in  which  life  is  most  active,  are  so  altered  in 
the  very  act  of  dying,  that  the  appearances  they  exhibit  when 
dead  and  still  more  when  disfigured  by  immersion  in  such 
liquids  as  acetic  acid  or  water,  are  mere  caricatures  of  their 
true  aspects ;  for  although  the  dead  remains  may  be  full  of  in- 
struction, yet  if  we  wish  to  know  organic  forms  as  they  are, 
they  must  be  studied  either  in  the  living  state  or  at  all  events 
under  physical  and  chemical  conditions  resembling  those  of  life 
as  closely  as  possible. 

Guided  by  this  principle  of  research,  Recklinghausen  was 
able  to  show,  for  the  first  time,  that  the  changes  of  form  of 
leucocytes  are  of  the  same  nature  as  those  of  amoeba,  that  they 
are  capable  of  surrounding  pai'ticles  of  any  kind,  if  suificiently 
small,  with  their  own  substance,  and  that  they  possess  the 
power  of  moving  from  place  to  place.  The  first  of  these  facts 
is  established  in  his  paper  by  observations  on  the  pus  corpuscles 
which  are  to  be  found  in  the  liquid  obtained  b}^  puncturing  the 
anterior  chamber  of  the  eye  of  the  frog  a  few  days  after  kera- 
titis has  been  produced  by  the  application  of  nitrate  of  silver  to 
the  cornea.  The  description  given  of  the  movements  as  they 
are  seen  in  the  turbid  humor  aqaeus,  provided  that  it  has 


*  It  is  somewhat  difficult  to  state  to  whom  tlie  merit  of  having  discovered 
the  amoeboid  movements  of  leucocytes  is  to  be  assigned.  There  is  no  doubt 
that  they  had  been  noticed  by  several  anatomists  before  they  were  made  the 
subject  of  special  investigation.  Among  the  more  important  early  observations 
on  the  subject  may  be  noticed  those  of  Virchow  on  the  corpuscles  of  hydro- 
cele fluid  (Virchow's  Archiv,  vol.  xxviii.  p.  2S8),  of  Lieberkiihn  on  the  fluid  of 
ascites  (Miiller  s  Archiv,  1854,  p.  15),  and  those  of  Messrs.  Busk  and  Huxley  on 
mucous  corpuscles,  in  a  note  to  their  translation  of  Kiilliker's  Microscopical 
'Aiiatomij  (p.  4G). 

_   .  •   
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■undergone  no  change  either  by  evaporation  or  pressure,  is  as 
follows  :  '  The  corpuscles  differ  very  strikingly  in  their  form 


from  those  from  which  the  ordinary  descriptions  are  taken.  .  .  . 
No  globular  forms  present  themselves—only  jagged  ones,  and 
the  prongs  vary  both  in  length  and  number.  But  what  strikes 
one  even  after  very  brief  examination  is,  that  each  corpuscle  is 
constantly  changing  its  shape.  While  one  prong  withdraws 
itself  into  the  body  of  the  corpuscle,  another  juts  out.  Each 
prong  is  at  first  a  delicate,  homogeneous,  somewliat  shiny 
thread,  but  soon  it  thickens  at  the  base,  lengthening  at  the 
same  time  ;  then  gradually  the  substance  of  the  corpuscle  tends 
more  and  more  towards  it,  becoming  smaller  as  the  process  gets 
larger,  the  whole  thus  assuming  an  oblong  or  protracted  form. 
During  this  transformation  . .  .  the  tip  of  the  process  is  rounded 
off  and  subsides  into  the  contour  of  the  corpuscle  ;  or  new 
delicate  thread-like  processes  shoot  out,  which  again  undergo 
the  same  changes.'  * 

The  ingestive  power  of  leucocytes  is  proved  by  experiments  in 
which  Recklinghausen  introduced  milk  into  the  lymph  cavities 
of  frogs,  the  result  being  that  the  blood  leucocytes  became 
'  choked  with  milk  globules.'  Subsequently  he  injected 
finely  divided  vermilion  with  like  effect,  and  in  this  way 
introduced  a  method  of  research  which  has  since  been  much 
employed  by  pathologists — that  of  distinguishing  the  blood 
leucocytes  from  those  indigenous  to  the  tissues,  by  feeding  the 
former  with  some  insoluble  colouring  matter  injected  into  the 
cir'^ulation. 

The  proof  of  the  faculty  of  locomotion  is  derived  from  another 
experiment  which  is  in  fact  only  a  continuation  of  that  already 
mentioned.  Vermilion  having  been  previously  injected  into  a 
lymph  cavity  of  a  living  frog,  a  rabbit's  or  dog's  cornea,  taken 
from  an  animal  several  hours  dead,  is  introduced  into  it,  and 

*  v.  Recklinghausen,  Ueher  Eiter-  tmd  Bindef/eioehskdrperchen,  Vircliow's 
ArchiVf  vol.  xxviii.  p.  157. 


Fig.  399. 


Amoeboid  leucocytes  (after  v.  Eecklinghausen). 
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left  there  two  or  three  days.  The  lymph  sac  of  course  becomes 
inflamed,  and  it  is  found  on  removing  the  fragment  that 
whereas  the  centre  remains  transparent,  the  more  superficial 
parts  are  turbid.  And  if  the  preparation  is  immediately 
submitted  to  microscopical  observation  under  conditions  con- 
sistent with  the  maintenance  of  life  (i.e.  immersed  in  a  nutritive 
liquid),  it  is  found  that  the  turbidity  is  due  to  the  presence  of 
amoeboid  leucocytes  in  the  cavities  of  the  dead  tissue.  That 
these  elements  are  derived  from  the  purulent  liquid  in  which 
the  fragment  is  bathed,  and  must  therefore  have  found  their 
"way  into  the  positions  which  they  occupy  by  migration,  is 
evidenced  not  only  by  their  vital  movements  and  their  con- 
taining vermilion  granules,  but  by  their  exhibiting  the  size  and 
other  characters  of  leucocytes  of  the  frog.* 

Even  at  this  early  stage  in  the  investiga,tion,  v.  Eeckling-  - 
hausen  recognised  the  bearing  of  his  discoveries  on  several 
difficult  questions  relating  to  inflammation ;  as  e.g.  in  explana- 
tion of  the  tendency  of  pus  to  find  its  way  to  the  surface  or  into 
the  great  cavities  of  the  body,  and  of  the  mode  in  which 
disseminated  foci  of  suppuration  originate  ;  and  he  also  brought 
them  into  relation  with  the  notions  entertained  by  earlier 
pathologists  as  to  the  part  taken  by  blood-leucocytes  in  the 
formation  of  new  tissues.  He  even  went  so  far  as  to  attribute 
the  collection  or  accumulation  of  leucocytes  on  the  surfaces  of 
inflamed  serous  membranes  to  migration  ;  but  assumed  that 
they  must  have  originated  by  '  proliferation'  in  the  neighbouring 
connective  tissue,  and  must  have  followed  pre-existing  channels 
in  their  wanderings.  Thus,  although  it  may  be  said  that  he 
did  not  himself,  so  to  speak,  complete  his  own  discoveries,  and 
left  it  to  others  to  develop  them  to  their  necessary  consequences, 
there  can  be  little  doubt  that  he  gave  a  new  impulse  to  patho- 

*  This  experiment  has  been  since  repeated  in  a  variety  of  ways.  The  most 
striking  is  that  of  Prof.  Lortet  of  Lyons,  who  found  that  when  any  porous 
substance  is  introduced  into  a  suppurating  cavity,  the  leucocytes  penetrate  into 
it  in  the  same  way  as  tlie}'  do  into  the  dead  cornea.  And  if  the  experiment 
is  so  arranged  that  the  porous  material  encloses  a  liquid  (as  e.g.  when  the 
swinmiing  bladder  of  a  small  fisli  hlled  with  water  or  saline  solution  is  in- 
serted into  an  abscess),  the  liquid  soon  becomes  peopled  with  leucocytes.  The 
same  tiling  happens  when  a  similar  pouch,  shaped  out  of  vegetable  parchment, 
is  used.  Lortet's  experiment,  as  well  as  those  of  v.  Recklinghausen,  have  been 
repeated  in  the  I'hysiological  Laboratory  of  University  College  during  the  past 
winter.  More  full  information  respecting  them  will  be  found  in  the  author's 
lecture  on  Leucuci/tes,  already  referred  to. 
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losrical  research,  the  effect  of  which  has  shown  itself  in  the  more 
brilliant  achievements  of  Cohnheim  and  Strieker. 

The  experiment  by  which  Cohnheim  first  demonstrated  the 
escape  of  the  blood  leucocytes  in  the  early  stage  of  inflammation 
is  as  follows.*  A  male  frog,  which  has  been  paralysed  by  inject- 
ing under  the  skin  about  oVo  gra-in  of  curare  an  hour  before, 
is  secured  on  a  plate  of  glass  of  convenient  size  for  the  purpose. 
A  vertical  incision  is  then  made  in  the  abdominal  wall  about 
half  an  inch  in  length,  extending  from  the  lower  edge  of  the 
liver  downwards.  As  much  of  the  small  intestine  is  then 
drawn  gently  out  of  the  visceral  cavity  as  is  necessary  in  order 
that  the  mesentery  may  be  evenly  spread  on  a  disk  of  glass 
Avhich  is  fixed  in  a  convenient  position  for  the  purpose.  If  the 
operation  is  performed  with  care  and  skill,  it  may  be  effected 
vpithout  bleeding  and  without  in  the  slightest  degree  deranging 
the  circulation. t 

In  order  to  obtain  a  general  view,  it  is  best  to  commence  the 
examination  with  a  low  power.  It  is  then  seen  that  the 
arteries  are  smaller  than  the  veins,  the  latter  exceeding  the 
former  in  diameter  by  about  a  sixth,  that  the  arterial  stream  is 
quicker  than  the  venous,  that  it  is  accelerated  appreciably  at 
each  beat  of  the  heart,  and  that  in  every  artery  a  space  can  be 
distinguished  within  the  outline  of  the  vessel,  which  is  entirely 
free  from  corpuscles.  The  arterial  stream  is  so  quick  that  the 
forms  of  the  corpuscles  cannot  be  dis-^erned,  but  in  the  veins 
both  coloured  corpuscles  and  leucocytes  can  be  distinguished, 
and  from  the  first  it  is  noticeable  that  while  the  former  are 
confined  to  the  axial  current,  the  latter  show  a  tendency  to 
loiter  along  the  inner  surface  of  the  vessel,  like  round  pebbles 
in  a  shallow  but  rapid  stream.    So  far  all  is  normal,  and  may 


*  Cohnheim,  Ueber  Entz'dndung  und Eitei-ung.  Virchow's  Archiv,  vol.  xl.  p.  27. 

t  The  most  convenient  apparatus  for  the  pui-pose  consists  of  (1)  A  glass 
plate  four  inches  long  and  two  and  a-half  inches  broad.  (2)  A  common  three- 
inch  object-glass,  to  one  side  of  which  a  glass  disk  four-fifths  of  an  inch  in  width 
has  been  fixed  with  Canada  balsam,  in  such  a  position  that  it  projects  by  a 
third  of  its  diameter  beyond  the  edge  of  the  object-glass  near  the  middle. 
Around  the  adherent  part  of  the  disk  there  is  an  uncovered  space  of  about  one- 
tenth  of  an  inch  in  width  for  the  reception  of  the  coil  of  intestine  ;  and  outside 
of  this,  an  imperfect  ring  of  cork  to  which  the  intestine  may  be  pinned  with 
fine  needle-ends.  The  object-glass,  with  its  disk,  is  fixed  to  a  larger  glass  plate, 
at  such  a  height  above  it  that  the  free  edge  of  the  disk  presses  against  the 
side  of  the  frog's  body,  immediately  below  the  incision,  and  is  thus  conveniently 
placed  for  the  reception  of  the  mesentery. 
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remain  so  for  many  hours,  but  in  most  cases  changes  occur  in 
consequence  of  the  exposure  of  the  peritonseum,  which  are  the 
beginning  of  inflammation. 

The  first  abnormal  phenomena  observed  have  been  ah'eady 
fully  discussed — those  of  increased  activity  of  the  capillary  cir- 
culation. On  dilatation  of  the  arteries  of  the  mesentery 
follows  a  corresponding  though  less  marked  enlargement  of  the 
veins.  During  this  stage  the  observer  who  desires  to  note  the 
subsequent  changes,  must  select  for  that  purpose  a  vein  of  about 
■g^-y"  in  diameter,  the  exact  width  of  which  it  is  desirable  to 
measure  either  with  the  micrometer,  or  by  marking  its  outline 
as  projected  on  a  sheet  of  paper  with  the  drawing  prism.  For 
a  couple  of  hours  or  more  (the  time  varying  in  different  animals) 
nothing  whatever  is  to  be  observed  except  that  although  the 
vein  gradually  enlarges  while  the  velocity  of  the  venous  current 
shows  no  abatement,  the  capillary  circulation  becomes  more 
and  more  active  ;  but  sooner  or  later  a  change  occurs  which 
must  be  watched  for  with  the  utmost  attention.  This  consists 
in  a  marked  and  almost  sudden  diminution  of  the  rate  of  the 
current  in  the  vein,  in  which  that  in  the  capillaries  necessarily 
participates  :  it  is  the  forerunner,  and  in  some  sense  the  cause, 
of  the  emigration  which  we  desire  to  witness. 

Simultaneously  with  the  retardation,  the  leucocytes,  instead 
of  loitering  here  and  there  at  the  edge  of  the  axial  current, 
begin  to  crowd  in  numbers  against  the  vascular  wall,  as  was 
long  ago  described  by  Dr.  Williams.*  In  this  way  the  vein 
becomes  lined  with  a  continuous  pavement  of  these  bodies, 
which  remain  almost  motionless,  notwithstanding  that  the 
axial  ciirrent  sweeps  by  them  as  continuously  as  before,  though 
with  abated  velocity.  Now  is  the  moment  at  which  the  eye 
must  be  fixed  on  the  outer  contour  of  the  vessel,  from  which  (to 
quote  Professor  Cohnheim's  words)  here  and  there  minute 
colourless  button-shaped  elevations  spring,  just  as  if  they  were 
produced  by  budding  out  of  the  wall  of  the  vessel  itself.  The 
buds  increase  gradually  and  slowly  in  size,  until  each  assumes 
the  form  of  a  hemispherical  projection,  of  width  corresponding 
to  that  of  a  leucocyte.  Eventually  the  hemisphere  is  converted 
into  a  pear-shaped  body,  the  stalk  end  of  which  is  still  attached 
to  the  surface  of  the  vein,  while  the  round  part  projects  freely. 


See  Dr,  Williams'  Gulstonian  Lectures,  published  in  1841,  in  the  3Iedical 
Gazette. 
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Gradually  the  little  mass  of  protoplasm  removes  itself  further 
and  further  away,  and  as  it  does  so,  begins  to  shoot  out  delicate 
prongs  of  transparent  protoplasm  from  its  surface,  in  nowise 
differing  in.  their  aspect  from  the  slender  thread  by  which  it  is 
still  moored  to  the  vessel.  Finally,  the  thread  is  severed,  and 
the  process  is  complete.  The  observer  has  before  him  an 
emigrant  leucocyte,  which  in  all  appreciable  respects  resembles 
those  which  have  been  already  described  in  the  aqueous  humour 
of  the  inflamed  eye.* 

The  experiment  I  have  described,  even  if  the  phenomena  are 
not  observed  with  that  care  which  is  necessary  in  order  to  obtain 
a  satisfactory  result,  is  yet  very  convincing.  For  even  if  one  fails 
from  want  of  patience  to  watch  an  individual  corpuscle  through 
the  successive  stages  of  its  escape,  there  are  other  obvious  facts 
which  are  too  significant  to  be  misunderstood.  The  accumu- 
lation of  innumerable  leucocytes  round  veins  which  were  before 
entirely  free,  the  absence  in  these  bodies  of  the  faintest 
indications  of  any  process  by  which  they  could  be  supposed  to 
be  developed  where  they  are,  the  obvious  identity  of  the  leucocytes 
outside  with  those  inside,  the  pedicles  by  which  at  all  stages  of 
the  process  many  of  the  corpuscles  hang  on  to  the  outer  surface 
of  the  vessels — all  these  are  facts  which  make  it  impossible  to 
admit  either  that  the  corpuscles  have  been  formed  in  the 
situations  which  they  occupy,  or  that  they  have  migrated  from 
any  other  quarter  excepting  from  the  blood-stream. 

In  his  observation  on  the  same  process  in  the  tongue  of  the 
frogji"  Professor  Cohnheim  follows  the  method  originally  em- 

*  From  the  description  given  above,  it  might  be  inferred  that  the  experi- 
ment is  one  of  great  simplicity,  whereas  in  practice  it  is  attended  with  very 
considerable  difficulty ;  so  much  so,  indeed,  that  most  persons  who  have  tried 
it  have  found  failure  more  frequent  than  success.  The  principal  sources 
of  difficulty  are,  1st,  that  the  time  occupied  in  the  first  stage  of  the  process, 
during  which  the  circulation  is  going  on  with  unabated  velocity,  is  extremely 
variable ;  2ndly,  that  if,  from  weariness  or  inadvertence,  the  attention  of  the 
observer  is  diverted  from  the  selected  vein  at  the  commencement  of  the 
process  of  migration,  he  is  very  unlikely  to  succeed  in  seeing  what  he  desires 
to  see  afterwards ;  for,  inasmuch  as  leucocytes  are  escaping  simultaneously 
in  various  parts  of  the  mesentery,  tliey  soon  accumulate  in  such  numbers  that 

1  their  mode  of  exit  can  no  longer  be  distinguished.  Yet,  notwithstanding  these 
difficulties,  no  one  who  has  time  and  patience  enough  need  fail ;  great  care  in 
manipulation  is  required,  but  no  extraordinaiy  dexteritj\ 

t  Cohnheim,  Ueher  das  Vei'halten  der  Jixen  Bindegetvehshorperchen  bei  der 
Entzundung.  Virchow's  Archiv,  vol.  xlv.  p.  3.33.  From  comparative  observations 

!  made  recently,  I  am  led  to  recommend  the  tongue  as  decidedly  a  better  subject 
for  study  than  the  mesentery. 

VOL.  V.  3  c 


754         THE  PROCESS  OF  INFLAMMATION. 


ployed  by  Dr.  Waller,  excepting  of  course  that  the  animal  is  cura- 
rizecl,  and  that  in  order  to  facilitate  the  observation  the  mucous 
membrane  is  partially  removed.  The  process  of  migration  goes 
on  in  the  tongue  just  as  in  the  mesentery ;  but  (to  quote  once 
more  from  Cohnheim)  '  with  such  promptitude  and  certainty, 
and  if  the  expression  may  be  allowed,  with  such  elegance,'  that 
he  feels  tempted  to  prefer  the  former  to  the  latter  as  an  object 
of  experiment. 

From  these  facts  Cohnheim  concludes  ^that  all  such  cor- 
puscles as  are  formed  in  the  first  stage  of  an  acute  inflammation 
certainly  originate  from  the  vessels,'  but  admits  that  they 
do  not  enable  us  to  arrive  at  any  determination  of  the  question 
whether  or  not  pus-cells  originate  in  other  ways  in  the  later 
stages  (p.  350). 

The  bare  fact  of  emigration  when  first  announced  took  every 
'One  by  surprise.  Notwithstanding,  it  was  very  soon  accepted 
by  pathologists,  partly  because  their  minds  were  prepared  by 
the  previous  discoveries  of  v.  Recklinghausen,  partly  because 
Cohnheim's  statements  bore  upon  them  the  stamp  of  straight- 
forwardness and  accuracy.  Unfortunately  many  of  Cohnheim's 
adherents  have  not  been  content  with  receiving  the  fact,  but, 
as  so  often  happens  in  similar  cases,  have  attributed  to  it  a 
wider  significance  than  that  assigned  to  it  by  the  discoverer 
himself.  The  passage  I  have  quoted  above  affords  evidence 
that  the  doctrine  commonly  spoken  of  as  Cohnheim's — that  pus- 
corpuscles  originate  entirely  and  exclusively  from  the  blood, 
and  that  the  tissues  have  nothing  to  do  with  their  production — 
is  in  reality  not  his.*  He  evidently  sees  as  plainly  as  others 
that,  although  in  the  commencement  of  every  acute  inflamma- 
tion the  first  generations  of  pus-corpuscles  may  be  emigrants, 
there  is  nothing  in  the  facts  which  contradicts  the  previously 
accepted  belief,  supported  as  it  is  by  so  overwhelming  a  mass  of 
evidence,  that  the  later  generations  are  the  offspring  of  the 
inflamed  tissues. 

I  have  now  said  all  that  appears  necessary  on  the  subject  of 
the  migration  of  leucocytes.  It  remains  to  notice  in  few  words 
the  parallel  process  of  exudation  of  liquor  sanguinis.    Tlie  idea 


•  I  am  aware  that  Prof.  Cohnheim  has  since  expressed  himself  much  more 
positively  than  in  the  passage  refeiTed  to.  It  is  therefore  the  more  important 
to  show  what  impression  was  left  upon  his  mind  by  the  facts  at  the  time  he 
observed  them. 
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that  the  escape  of  liquid  from  the  blood  into  the  inflamed  parts 
is  a  main  characteristic  of  inflammation  is  an  old  one ;  nor 
indeed  is  it  very  easy  to  see  how  it  could  be  overlooked,  for  the 
swelling  which  is  one  of  the  four  cardinal  symptoms  could  not  be 
otherwise  explained.  It  is,  therefore,  not  worth  while  to  occupy 
space  in  stating  evidence  to  show  that  every  inflamed  part 
becomes  soaked  with  a  liquid  which  is  derived  directly  from 
the  circulating  blood.  ISTor  is  it  expedient  to  refer  to  the  doctrines 
which  prevailed  when  the  microscope  was  first  used  as  an 
instrument  of  pathological  research,  as  to  the  independent 
origin  of  pus-corpuscles  and  other  cellular  inflammatory  pro- 
ducts in  exuded  blood-plasma,  excepting  in  so  far  as  is  neces- 
sary in  order  to  explain  that  when  we  use  the  term  exuda- 
tion, we  mean  simply  the  act  by  which  the  liquor  sanguinis 
sweats  out  of  the  vessels,  not  either  the  exuded  liquid  nor  the 
structural  elements  which  were  at  one  time  supposed  to  be 
spontaneously  generated  in  it.    The  important  relations  of 
exudation  with  the  other  phenomena  of  inflammation  will  be  fully 
considered  under  other  headings. 


Paet  III. — Stasis. 

Another  change  occurs  in  the  blood-vessels  in  inflammation, 
which,  as  it  is  subsequent  as  well  as  subordinate  to  those 
already  mentioned,  has  not  yet  been  adverted  to.  We  have 
seen  that  in  the  mesentery  as  well  as  in  the  tongue  of  the  frog, 
the  vascular  enlargement  which  is  produced  by  irritation  is  for 
a  certain  time  associated  with  an  acceleration  of  the  blood- 
stream, or  at  all  events  with  no  appreciable  diminution  of  its 
velocity ;  but  that,  at  an  uncertain  moment,  the  current  begins 
to  slacken,  while  the  leucocytes  hug  the  vascular  wall  and 
finally  find  their  way  out.  If  the  part  is  arranged  for  observa- 
tion in  a  manner  conducive  to  the  maintenance  of  the  circula- 
tion, the  retarded  current  may  go  on  for  a  long  time  without 
any  material  alteration ;  but  eventually  it  is  apt  to  become 
slower  and  slower  and  more  and  more  oscillating,  until  it 
ceases,  in  which  case  the  condition  long  known  as  stasis  is 
brought  about.  This  does  not,  however,  consist  merely  in  arrest 
of  the  current,  for  it  is  observed  that  in  those  vessels  in  which 
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stasis  has  occurred,  the  blood  is  not  merely  motionless,  bnt 
nmch  altered  in  its  aspect.  It  appears  as  if  it  were  made  np 
entirely  of  coloured  corpuscles  without  liquor  sanguinis,  and 
these  are  packed  together  in  the  choked  capillaries  in  such  a 
manner  that  their  individual  forms  are  scarcely  distinguishable. 
The  nature  of  this  change  was  most  carefully  investigated  by 
Professor  Lister  in  his  well-known  paper  '  On  the  Early  Stages 
of  Inflammation.'*  The  principal  results  of  his  inquiries  are 
as  follows : — He  believes  that  the  accumulation  of  the  cor- 
puscles is  due  to  a  property  they  themselves  possess  of  cohering 
together ;  and  that  they  attach  themselves  to  each  other  in  the 
inflamed  vessels  in  exactly  the  same  way  that  they  cohere  in  rolls 
in  ordinary  blood  after  its  removal  from  the  body.  He  does  not, 
however,  suppose  that  this  cohesiveness  of  the  corpuscles  is 
greater  in  the  blood  of  inflamed  parts  than  in  other  blood  ;t 
for  he  finds  in  the  first  place  that  vessels  leading  to  or  from 
areas  of  stasis  manifest  no  tendency  to  cohesion  on  the  part  of 
the  corpuscles. ;  and,  secondly,  that  blood  taken  from  inflamed 
parts  diff'ers  in  no  respect  from  healthy  blood,  as  regards  the 
mode  in  which  its  corpuscles  arrange  themselves  on  the  object- 
glass.  These  facts  seem  plainly  to  indicate  that  the  cause  of 
the  phenomena  is  to  be  looked  for,  not  in  the  condition  of  the 
blood,  but  in  that  of  the  vessels — in  other  words,  that  the  cor- 
puscles draw  to  each  other,  not  because  they  are  themselves  in 
an  abnormal  state,  but  because  the  living  tissue  by  which  they 
are  suiTOunded  is  altered.  This  conclusion  is  rendered  even 
more  certain  by  the  recent  experiments  of  Dr.  A.  Ryneck  in 
the  Physiological  Laboratory  at  Gratz.  He  has  shown  that  all 
the  phenomena  of  stasis  can  be  produced  by  irritation  in  the 
webs  of  frogs,  in  which  milk  or  defibrinated  blood  of  mammalia 
has  been  substituted  for  the  circulating  fluid.  To  demonsti'ate 
this,  fresh  milk  must  be  injected  under  a  pressure  of  from  two 
to  three  inches  by  a  canula  into  the  bulbus  aortoe  of  a  curarized 
frog,  the  sinus  venosus  having  been  previously  opened.  The 
milk  having  passed  through  the  systemic  circulation,  finds  its 
way  out  at  the  venous  opening,  completely  displacing  the 
natural  contents  of  the  vessels.    If,  then,  the  web  is  touched 

*  Philosophical  Transactions,  1858,  p.  045. 

t  Loc.  cit.,  p.  0()9.  '  The  adhesiveness  which  the  red  corpuscles  acquire  in 
inflammatory  congestion,  though  varying  in  proportion  to  the  degree  of  irrita- 
tion, is  never  greater  than  occurs  in  the  blood  of  a  healthy  part  when  withdrawn 
from  the  body.' 
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with  a  rod  moistened  with  ammonia,  the  phenomena  of  stasis 
occur  in  the  irritated  part ;  the  capillaries  become  crowded 
with  milk-globules,  exhibiting  the  appearance  of  grey  cords. 
When  defibrinated  blood  is  used,  the  results  are  even  more 
striking,  for  in  this  case  the  choked  vessels  soon  exhibit 
in  every  respect  the  same  appearances  as  in  ordinary  inflam- 
mation. 

These  results  seem  to  make  it  perfectly  clear  that  the  local 
changes  which  lead  to  the  production  of  stasis  must  have  their 
seat  either  in  the  walls  of  the  vessels,  or  in  the  tissues  which 
immediately  surround  them.  To  determine  this  more  precisely, 
Dr.  Eyneck  varied  this  experiment  by  first  filling  the  vessels 
Avith  an  indifferent  liquid,  sach  as  solution  of  common  salt  of 
proper  strength,  so  as  to  remove  the  felood ;  then  subjecting  their 
internal  surfaces  for  a  few  moments  to  an  agent  which,  by  virtue 
of  its  chemical  action,  might  be  expected  to  modify  or  destroy 
its  vitality ;  and  finally,  after  replacing  the  injurious  liquid  by 
milk  or  defibrinated  blood,  observing  the  effects  of  local  irrita- 
tion. Solution  of  chromic  acid,  chloride  of  gold,  and  sulphate  of 
copper,  were  found  to  be  well  adapted  for  thus  acting  on  the 
vessels.  The  results  were  decisive.  No  stasis  was  produced  by 
irritation  in  webs  which  had  been  thus  treated.* 


Pakt  IV. — Steuctueal  Changes  in  the  Capillaeies. 

Until  a  few  years  ago,  it  was  supposed  that  the  capillaries  take 
no  part  in  normal  or  abnormal  nutritive  processes,  excepting  in 
so  far  as  they  act  as  passive  filters  through  which  liquor  san- 
guinis transudes.  This  belief  was  first  shaken  by  the  discovery 
of  Strieker  that  when  the  capillaries  of  the  membrana  nictitans 
of  the  frog  are  examined  alive  (i.e.  when  the  structure  is  placed 
under  the  microscope  in  aqueous  humour  immediately  after  ex- 
cision), they  exhibit  changes  of  form  and  size  which  can  only 
be  accounted  for  by  supposing  them  to  be  contractile. f 


*  Ryneck,  Ziir  Kenntinss  der  Stase  des  Blutes  in  den  Gefiissen  mtziindeter 
Tlieile.  Rollett's  Untersuvh.  aus  dem  Imtilute  fur  Thxjs.  ii.  Histol.  in  Graz. 
Leipzig,  1870,  p.  103. 

t  Strieker,  Ueber  die  capillarm  Blutyefiisse  iH  der  Nichhaut  des  Frosches. 
Sitzungsbericlite  der  Wiener  AkademiC;  18G5,  vol.li.  part  ii.  p.  16.  Studitn  iiber 
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The  activity  of  the  life  of  the  capillary  wall  has  been  more 
completely  demonstrated  by  the  further  researches  of  the  same 
pathologist,  especially  those  carried  out  by  him  in  combination 
with  Leidesdorf,  as  to  traumatic  inflammation  of  the  substance 
of  the  brain.* 

In  his  first  inquiry,  published  in  18G6,  Strieker  showed  that  in 
the  brain  of  the  common  fowl,  when  examined  five  or  six  days 
after  mechanical  injury,  the  vessels  of  the  injured  part  exhibit 
changes  which  may  be  best  described  as  consisting  in  budding 
or  sprouting  of  the  capillary  wall.  The  structureless  or  hyaline 
substance  of  which  the  capillary  appears  to  consist,  is  found  to 
have  undergone  thickenings  here  and  there  of  such  a  nature, 
that  instead  of  being  evenly  cylindrical,  it  exhibits  projecting 
irregularities  or  knobs.  Of  these  knobs  some  retain  their 
original  form,  while  others  grow  out  into  branched  or  un- 
divided processes,  in  a  direction  at  right  angles  to  that  of  the 
capillary,  which  sooner  or  later  unite  with  similar  outgrowths 
springing  from  other  capillaries,  so  as  to  give  rise  to  a  connect- 
ing mesh-work  of  fibres.  In  the  early  state  all  these  formations 
are  beset  with  numerous  fat  granules,  exactly  similar  to  those 
which  exist  in  the  well-known  exudation-corpuscles  of  inflamed 
brain  substance  ;  so  that  wherever  the  knobs  are  of  a  globular 
form,  they  look  as  if  they  were  exudation-corpuscles,  embedded 
in  and  contin^^ous  with  the  substance  of  the  capillary.  Yery 
recently  these  observations  have  been  repeated  by  Dr.  Jolly  of 
Munichjt  under  Professor  Strieker's  guidance,  who  has  found 
that  the  alteration  of  the  capillaries  begins  within  a  day  after 
the  injury.  The  first  change  consists  in  an  infiltration  of  the 
capillary  wall  with  fat  granules,  and  has  its  principal  seat  in 
the  neighbourhood  of  the  nuclei.  As  the  process  advances,  the 
granulation  increases,  and  the  alterations  of  form  already 
described  begin  to  manifest  themselves. 

Although  a  similar  process  has  not  been  made  out  in  other 
tissues  when  in  a  state  of  inflammation,  there  are  various  facts 
relating  to  the  condition  of  the  capillaries  in  such  tissues,  which 
are  in  accordance  with  it.  Thus  in  the  process  of  healing  by 
the  first  intention,  the  formation  of  new  vessels  takes  place  by  a 

den  Ban  und  das  Leben  del'  capillarm  Bltdgefiisse,  loc.  cit.  vol.  lii.  part  u. 
p.  879. 

•  Leidesdorf  und  Strieker,  Studien  liher  die  Histologie  der  Entziindungsherde. 
Sitzungsb.  der  Wien.  Akad.  vol.  lii.  part  ii.  p.  534. 

t  Jolly,  Ueber  traumatische  Ence2)halitis.    Strieker's  Studien,  1870,  p.  38. 
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mode  of  budding  from  the  old  capillaries,  which  is  very  like  that 
we  have  been  considering.  Little  processes  sprout  out  from 
capillary  loops  in  the  neighbourhood  of  the  wound,  which  are 
still  entire,  and  grow  towards  similar  processes  which  spring 
from  other  loops.  The  two  growing  points,  as  soon  as  they 
come  into  contact,  melt  together,  just  in  the  same  way  as  the 
growing  ends  of  the  marginal  filaments  which  we  studied  before 
in  the  plasmodium  of  the  myxomycetes.  Thus  the  main  differ- 
ence between  the  process  of  healing  and  that  of  traumatic 
encephalitis  lies  in  the  circumstance  that  in  the  latter  the 
outgrowths  from  the  capillaries  are  apparently  not  tubular, 
and  do  not  become  vessels.  So  also  in  the  pyogenic  membranes 
of  very  small  abscesses,  the  newly  formed  capillaries,  although 
they  become  looped,  originate  by  outgrowth  in  the  same 
manner.* 

Since  the  discovery  of  the  emigration  of  blood  leucocytes, 
it  has  often  been  argued  that  their  escape  from  the  capillaries 
would  not  be  possible  unless  the  capillar^''  membrane  were 
porous ;  and  then,  this  being  admitted,  the  fact  that  the  capil- 
laries can  be  filled  to  distension  with  transparent  injection- 
masses  (such  as  the  so-called  soluble  prussian  blue)  without  the 
slightest  extravasation,  has  been  used  as  a  reason  for  regarding 
migration  as  an  impossibility.  There  seems  to  me  to  be  no  doubt 
that  if  the  porosity  of  the  capillaries  were  a  necessary  inference 
from  the  fact  of  emigration,  the  objection  made  would  be  a 
valid  one.  But  from  the  account  which  has  been  already  given 
of  the  vital  properties  of  the  capillary  substance,  the  reader  will 
see  that  any  such  assumption  would  be  premature.  The  capil- 
lary is  not  a  dead  conduit,  but  a  tube  of  living  protoplasm. 
There  is  therefore  no  difficulty  whatever  in  understanding  how 
the  membrane  may  open  to  allow  the  escape  of  leucocytes,  and 
close  again  after  they  have  passed  out ;  for  it  is  one  of  the  most 
striking  peculiarities  of  contractile  substance  that  when  two 
parts  of  the  same  mass  are  separated,  and  again  brought  into 
contact,  they  melt  together  as  if  they  had  not  been  severed,  f 

*  For  a  full  description  of  this  subject,  see  WywodzofF,  Experimentelle 
Studien  uber  die  Vorgdnge  bei  der  Heihmg  per  primam  intentionem.  31edizi- 
nische  Jahrhiicher,  1867,  p.  3. 

t  '  The  griding  sword  with  discontinuous  wound 

Passed  through  him,  but  th'  ethereal  substance  closed 

Not  long  divisible  

 for  spirits  that  live  throughout 
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Paet  V. — Summary. 

We  lia,ve  now  arrived  at  a  point  in  our  inquiry  at  whicli  we 
may  perhaps  advantageously  pause,  and  endeavour  to  bring  the 
various  parts  of  the  process  we  have  considered  into  closer 
relation  with  each  other. 

We  have  learnt  that  in  inflammation  the  circulation  is  at 
first  accelerated  and  increased,  subsequently  retarded  and 
diminished,  that  the  latter  condition  is  attended  with  exudation 
of  liquor  sanguinis,  emigration  of  leucocytes  and  stasis.  In  the 
study  we  have  already  made  of  these  phenomena  we  have  been 
led  to  believe  that  their  origin  is  partly  local,  partly  general. 
Thus,  with  respect  to  the  leading  vascular  change  in  inflam- 
mation, viz.  the  acceleration  of  the  blood-stream,  it  has  appeared 
to  be  established  on  satisfactory  grounds  that  it  is  a  consequence 
of  an  impression  received  by  the  centripetal  nerves  of  the 
injured  part,  and  reflected  by  the  vaso-motor  centre  through 
the  centrifugal  nerves  to  the  vessels ;  so  that,  although  our 
understanding  of  the  mechanism  by  which  this  result  is  brought 
about  is  as  yet  very  imperfect,  we  cam  have  little  doubt  that 
it  is  due  to  changes  having  their  seat  in  the  nervous  system. 
On  other  grounds  we  have  seen  reason  to  suspect  that  most  of 
the  subsequent  phenomena  have  no  direct  relation  to  the  dis- 


Vital  in  ev'ry  part,  not  as  frail  man, 

In  entrails,  heart  or  head,  liver  or  reins, 

Cannot  but  by  annihilating  die  ; 

Nor  in  their  liquid  texture  mortal  wound 

Receive,  no  more  than  can  the  fluid  air. 

All  heart  they  live,  all  head,  all  eye,  all  ear, 

All  intellect,  all  sense ;  and  as  they  please, 

They  limb  themselves  ;  and  colour,  shape,  or  size 

Assume,  as  likes  them  best,  condense  or  rare.' 

Paradise  Lost,  Book  vi. 
Since  the  above  was  written  I  have  had  the  opportunity  of  witnessinsr  the 
very  admirable  and  ingenious  experiments  lately  exhibited  at  the  Koyal 
Society  by  Dr.  Norris.  A  membranous  film  is  formed  by  dipp  ing  a  metal 
ring,  a  foot  or  more  in  diameter  and  held  horizontally,  into  a  vessel  containing 
solution  of  soap.  It  is  then  shown  that  soap-bubbles,  glass  rods,  and  other 
objects  with  wetted  surfaces,  can  be  pressed  through  the  film  without  its  being 
ruptured.  The  conditions  of  this  experiment  are  so  entirely  different  from 
those  which  exist  in  the  living  tissue,  that  I  cannot  regard  it  as  affording  any 
explanation  of  the  passage  of  leucocytes  through  the  walls  of  the  capillaries. 
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turbance  of  the  circulation  as  their  cause,  but  rather  to  intimate 
changes  in  the  properties  of  the  living  substance  with  which 
the  blood  comes  into  contact  in  its  passage  through  the  alfected 
part.  We  shall  probably  best  accomplish  the  end  we  have  in 
view  by  assuming  in  the  first  instance  that  the  essential  pheno- 
mena of  inflammation  are  referable  either  to  disordered  vas- 
cular innervation  or  to  a  local  disturbance  of  the  life  of  the 
inflamed  part.  We  shall  then  be  able  to  consider,  with  respect 
to  each  of  them  in  succession,  in  how  far  it  is  referable  to  one 
or  other  of  these  proximate  causes.  The  assumption,  even  if  it 
do  not  turn  out  to  be  a  true  one,  will  materially  help  us  iu 
bringing  facts  into  connection,  and  in  determining  their  relative 
significance. 

We  have  first  to  inquire  into  the  causes  of  the  slowing  of 
the  blood- stream  which  always  succeeds  the  primary  accele- 
ration. Does  it  happen  because  the  access  of  blood  from  the 
heart  is  retarded?  or  is  it  a  combined  result  of  the  subsidence 
of  the  previous  acceleration  and  of  dilatation  of  the  smallest 
vessels  ?  The  main  reason  for  believing  that  it  is  due  to 
diminished  supply  of  blood  from  the  heart,  and  therefore  pre- 
sumably to  a  condition  of  the  arteries  the  reverse  of  that  which 
leads  to  the  previous  afl&ux,  is  that  in  certain  cases  it  is  attended 
with  visible  narrowing  of  the  arteries.  The  most  positive 
observations  on  this  point  are  those  of  Saviotti  already  referred 
to.  He  has  made  careful  comparative  experiments  as  to  the 
vascular  efPects  produced  in  the  web  of  the  frog  by  acids,  alkalies, 
metallic  salts,  neutral  alkaline  salts,  croton  oil,  cantharides, 
and  other  irritants ;  and  he  finds  that  in  every  case  the 
diminution  of  the  capillary  circulation  is  attended  with  nar- 
rowing of  the  afferent  arteries.  Just  as  in  the  case  of  the 
"previous  dilatation,  however,  the  relation  between  contraction 
of  the  capillaries  and  slowing  of  the  blood-stream  is  not  constant 
either  as  regards  their  degree  or  the  time  at  which  they  occur. 
This  want  of  correspondence  is  in  itself  sufficient  to  show  that 
the  former  canot  be  regarded  as  the  cause  of  the  latter.  And 
we  are  the  more  disposed  to  adopt  this  view  when  we  consider 
that  the  contraction  can  be  completely  accounted  for  other- 
wise. Dui-ing  the  primary  afflux  of  blood  the  arterial  dilatation 
extends  not  merely  to  those  branches  which  lead  directly  to 
the  inflamed  area,  but  to  those  which  convey  blood  to  its 
immediate  neighbourhood.  Soon,  slowing  and  stasis  occur  at 
the  centre,  the  increased  afflux  still  continuing,  in  consequence 
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of  whicli  the  collateral  capillary  channels  become  more  and 
more  enlarged.  Eventually  the  arterial  determination  of 
blood  subsides  :  less  blood  flows,  but  the  capillaries  still  re- 
main open,  and  therefore  the  artery  which  feeds  them  having 
less  resistance  in  front,  contracts  to  a  diameter  smaller  than  that 
which  it  originally  possessed.  In  other  words,  notwithstanding 
the  obstruction  which  exists  at  the  seat  of  inflammation,  the 
effect  produced  is  not,  as  might  be  expected,  dilatation,  but 
contraction  of  the  afferent  artery,  because  the  resistance  is  far 
more  than  balanced  by  the  increased  facility  of  circulation  in 
the  surrounding  zone  of  congestion  ;  so  that  the  pressure  of  the 
blood  against  the  inner  surface  of  the  artery,  and  consequently 
its  expansion,  is  considerably  lessened.  The  diminished  cir- 
culation in  an  inflamed  part  is  therefore  not  to  be  regarded  as 
a  consequence  of  the  diminished  ajBBux  of  blood  a  tergo  ;  for  the 
narrowing  of  the  arteries  is  a  merely  secondary  eftect  of  the 
disturbance  of  the  circulation.  We  must,  therefore,  in  accord- 
ance with  the  assumption  with  which  we  started,  look  in  the 
direction  of  the  local  changes  for  its  cause. 

It  follows  from  what  has  been  said  that  the  slowing  of  the 
capillary  circulation  is  merely  the  first  stage  of  stasis,  the  be- 
ginning of  the  process  of  which  stasis  is  the  end.  For  if  it  be 
granted  that  they  are  both  of  exclusively  local  causation,  it 
would  be  unreasonable  to  separate  them ;  the  more  so  con- 
sidering that  in  all  cases  in  which  we  have  the  opportunity  of 
observation,  the  former  is  found  to  pass  by  insensible  gradations 
into  the  latter.  So  far,  therefore,  as  relates  to  the  local  cha,nges 
in  inflammation,  i.e.  to  those  which  occur  within  the  range  of 
the  immediate  action  of  the  injurious  stimulus,  we  see  that  the 
process  consists  first  in  gradual  arrest  of  the  capillary  circu- 
lation, and  secondly  in  exudation  of  certain  constituents  of  the 
blood.  When  we  proceed  further  to  inquire  in  what  relation 
these  two  stand  to  each  other,  by  comparing  the  circumstances 
under  which  they  are  actually  observed,  we  come  at  once  to  the 
conclusion  that  they  are  so  closely  and  inseparably  associated 
that  neither  can  be  considered  as  consequent  or  antecedent, 
and  hence  that  both  must  be  dependent  on  the  same  proximate 
cause. 

In  the  present  state  of  our  knowledge  it  is  not  possible  to 
elucidate  the  nature  of  this  cause  completely.  There  are, 
however,  certain  experimental  facts  which  enable  us  to  approach 
its  solution  somewhat  closely,  and  which  will,  on  this  ground, 
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serve  as  a  basis  for  future  investigation.  Thus,  if  a  ligature  is 
tightened  round  the  thigh  of  a  frog,  so  as  to  arrest  the  circula- 
tion, and  ammonia  is  applied  to  the  web,  the  blood  gathers 
from  all  sides  towards  the  irritated  part,  until  the  capillaries 
within  the  area  of  irritation  become  choked  with  closely  packed 
blood-corpuscles,  and  present  all  the  appearance  of  stasis.  If  at 
the  same  time  the  other  web  is  irritated  in  a  similar  manner, 
a  comparison  can  be  made  of  the  effects  produced.  So  far 
as  the  state  of  the  capillaries  is  concerned,  there  is  no  differ- 
ence whatever  between  them  ;  the  similarity  becoming  still 
more  striking  if  the  circulation  is  restored  in  the  ligatured  limb 
by  removing  the  thread.  Both  webs  then  exhibit  the  ordinary 
results  of  irritation.* 

In  this  experiment  we  have  the  process  of  inflammation  re- 
duced to  its  simplest  form.  Taken  in  combination  with  the 
obserp^ation  of  Dr.  Ryneck,  related  in  Part  III.,  that  neither 
exudation  nor  arrest  of  the  capillary  circulation  can  be  produced 
in  vessels  through  which  certain  poisonous  metallic  solutions 
have  been  passed,  it  shows  that  the  agent  in  all  the  visible  local 
effects  is  the  living  substance  with  which  the  blood  comes  into 
contact  as  it  flows.  Beyond  this  point  we  lose  the  guidance  of 
direct  observation,  and  must  for  the  present  content  ourselves 
with  stating  that  in  an  injured  part  the  walls  of  the  capillaries 
become  so  altered  that  the  liquor  sanguinis,  instead  of  tran- 
suding from  the  smaller  arteries  in  quantity  just  sufficient  to 
balance  the  absorption,  leaks  abundantly  from  the  vessels ;  and 
that  in  many  cases  this  is  subsequently  associated  with  squeezing 
out  of  the  leucocytes,  or  even  of  the  coloured  corpuscles. f 

What  the  nature  of  this  sudden  change  in  the  living  sub- 


*  This  experiment  was  first  made  by  H.  Weber  in  1852  {Experimente  uher 
die  Stase  an  der  Froschschwimmhaut.  Miiller's  Archiv,  1852,  p.  361).  It  was 
repeated  by  Prof.  Lister  (loc.  cit.  p.  667)  in  1857,  and  subsequently  by  other 
pathologists, 

t  That  the  change  by  which  the  capillaries  become  leaky  has  its  seat  in 
the  vascular  walls  rather  than  in  the  adjoining  tissue,  is  rendered  probable  by  a 
recent  observation  of  Dr.  Ryneck,  who  has  found  that  if  an  irritant  is  applied 
to  the  web  of  a  frog,  in  which  solution  of  common  salt  is  circulating  instead  of 
blood,  it  becomes  infiltrated  at  the  seat  of  irritation  to  such  an  extent  that  a 
prominent  tumour  is  formed,  which  eventually  spreads  over  the  whole  of  the 
division  of  the  web  acted  upon.  This  experiment  shows  that  exudation  cannot 
be  a  consequence  of  increased  attraction  between  the  tissue  and  the  circulating- 
liquid,  for  in  the  case  of  salt  solution  such  an  attraction  cannot  be  supposed  to 
exist. 


764 


THE  PROCESS  OF  INFLAMMATION. 


stance  is,  we  know  not,  and  should  gain  nothing  by  speculating. 
Apart  from  all  theory  the  fact  stands  out  clearly  that,  in- 
dependently of  any  visible  alteration  either  in  the  vessel  itself 
or  in  the  structural  elements  in  its  neighbourhood,  the  constant 
eflfect  of  injuring  a  living  tissue  is  to  divert  a  part  of  the  liquor 
sanguinis  from  its  natural  course,  and  determine  its  soakage 
from  the  vessels  which  before  held  it,  into  the  surrounding- 
parenchyma. 

Another  question  presents  itself,  the  consideration  of  which 
cannot  be  left  out,  although  it  does  not  at  present  admit  of  any 
satisfactory  answer — viz.  that  of  the  immediate  cause  of  the 
emigration  of  leucocytes,  and  the  relation  of  this  phenomenon 
to  exudation  of  liquor  sanguinis.  Why,  as  the  blood-stream 
slackens  in  an  inflamed  part,  leucocytes  should  separate  from  it 
and  tend  towards  the  internal  surfaces  of  the  veins  and  capillaries, 
we  must  admit  ourselves  altogether  unable  to  explain.  The 
fact  that  if  blood  freshly  taken  from  the  circulation  of  a  frog  or 
newt  is  received  in  a  capillary  tube  or  under  a  cover-glass,  the 
leucocytes  emigrate  from  the  clot  as  soon  as  it  is  formed,  and 
collect  in  numbers  in  the  surrounding  serum,  affords  an  oppor- 
tunity of  watching  the  process  under  conditions  much  simpler 
than  those  which  exist  in  the  circulation.*  As  yet  we  are  as 
little  able  to  explain  the  one  as  the  other.  There  can,  I  think, 
be  little  doubt  that  of  the  two  stages  in  the  process  of  emigra- 
tion— viz.  the  long  known  loitering  of  leucocytes  along  the  sides 
of  the  vessels,  and  the  newly-discovered  penetration  by  them  of 
the  vascular  walls — the  first  is  the  essential  one,  and  that  when- 
ever an  explanation  is  found  of  the  former,  it  will  serve  as  a 
key  to  the  comprehension  of  the  latter. 


*  For  a  description  of  this  process  see  my  lecture  ou  Leucocijtas,  already  quoted. 
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SECTION  II.— CHANGES  WHICH  HAVE  THEIR 
SEAT  IN  THE  TISSUES. 

Introduction. 

In  tlie  preceding  section  we  have  seen  that  the  process  of  in- 
flammation centres  in  the  discharge  of  liquor  sanguinis  from 
the  capillaries.  We  have  now  to  consider  the  influence  which 
the  exuded  liquid  exercises  on  the  elements  of  the  tissues.  The 
textural  changes,  although  they  may  differ  considerably  accord- 
ing to  the  structure  and  function  of  the  part  affected,  are  all  of 
such  a  nature  as  to  indicate  increased  activity  of  cell  life.  Con- 
sidering that  the  condition  of  an  organ  which  is  the  seat  of 
inflammation  differs,  so  far  as  observation  teaches  us,  from  the 
ordinary  state  only  in  being  soaked  with  exuded  liquor  sanguinis, 
it  is  natural  to  attribute  the  supervening  over-growth  and  over- 
multiplication  of  cells  to  the  exudation.  As,  however,  many 
pathologists  believe  that  these  effects  have  an  extremely  different 
signification — that  they  are  the  results  not  of  the  direct  stimula- 
tion of  the  cells,  but  of  impressions  reflected  to  them  by  an  un- 
known nervous  centre,  supposed  to  pres'de  over  nutrition — we 
shall,  after  we  have  completed  those  anatomical  descriptions 
which  will  constitute  the  most  important  part  of  the  present 
section,  place  before  the  reader  the  grounds  which  exist  for  be- 
lieving that  whatever  other  influences  may  co-operate  with  that 
of  changes  in  the  nutritive  medium  in  which  the  tissues  are 
immersed,  this  is  in  itself  sufficient  to  account  for  the  textural 
germination.    (See  Part  III.) 


I     Part  I. — Structural  Changes  which  occur  in  the  Con- 
nective AND  Supporting  Tissues  in  Inflammation. 

Under  this  title  T  include  all  those  tissues  which  are  not  con- 
cerned in  any  function,  excepting  those  expressed  in  the  defi- 
nition. With  reference  to  the  present  inquiry  they  are  divisible 
into  vascular  and  non-vascular.    The  vascular  tissues  include 
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bone  and  the  varieties  of  connective  tissue  in  the  strict  sense  ; 
the  non- vascular,  cartilage,  tendon  and  the  cornea. 

Non-vascular  connective  and  supporting  tissues. 

In  studj'ing  the  process  of  inflammation  in  tissues  which, 
derive  their  supply  of  nutritive  material  from  blood-vessels  at  a 
considerable  distance,  we  have  the  great  advantage  of  being 
able  to  separate  entirely  those  phenomena  which  are  proper  to 
the  tissue-elements  from  those  which  belong  to  the  circulation. 
For  this  reason  it  is  not  surprising  that  the  non-vascular 
tissues  have  at  all  times,  since  the  earliest  attempts  to  apply 
exact  methods  of  research  to  pathology,  been  favourite  fields 
for  this  investigation,  and  that  of  late  years  in  particular,  the 
most  fruitful  and  at  the  same  time  decisive  discussions  -which 
have  taken  place  have  related  to  the  structural  changes  pro- 
duced by  artificial  irritation  in  the  cornea. 

Inflammation  of  the  cornea. — The  reader  who  desires  to  know 
more  of  the  earlier  researches  relating  to  traumatic  keratitis 
will  find  the  information  he  requires  in  special  treatises  on  that 
subject.  For  the  elucidation  of  the  question  which  now  en- 
gages our  attention  it  appears  scarcely  necessary  to  carry  our 
inquiries  beyond  the  past  ten  years ;  for  the  better  modes  of 
investigation  which  have  been  introduced  since  1863  by  v. 
Recklinghausen  and  Cohnheim  have  given  to  subsequent 
observers  so  great  an  advantage  over  their  predecessors,  and 
placed  the  subject  in  a  light  so  entirely  new,  that  it  has  become 
necessary  to  begin  the  work  afresh.  The  result  has  been  to 
confirm  the  truth  of  the  previous  discoveries,  and  to  establish 
the  doctrine  of  textural  pyogenesis,  which  was  so  admirably 
developed  in  the  article  on  the  process  of  inflammation  contained 
in  the  previous  edition  of  this  work,  on  a  more  solid  and  ex- 
tended basis. 

Professor  von  Recklinghausen's  method  of  examining  the 
cornea  of  the  frog  is  as  follows  :  *  The  anterior  chamber  is  first 
punctured  so  as  to  let  out  a  drop  of  aqueous  humour,  which  is 
placed  on  the  object-glass  ;  the  cornea  is  then  excised  and 
placed  in  the  drop  with  Descemet's  membrane  uppermost. 
The  preparation  thus  obtained  is  examined  without  a  cover- 
glass,  in  a  closed  chamber  in  which  the  air  is  saturated  with 


*  V.  Kecklingbausen,  loc.  cit.  p.  157. 
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moisture,  so  that  no  evaporation  can  take  place,  and  con- 
sequently no  alteration  in  the  density  of  the  liquid  in  which  the 
cornea  is  immersed.*  The  healthy  cornea  is  absolutely  trans- 
parent, and  when  it  is  examined  under  the  microscope  in  the 
manner  described,  no  structure  can  be  distinguished.  This 
homogeneity,  so  essential  to  the  function  of  the  cornea,  is  a 
condition  inseparable  from  life  ;  if  the  observation  is  continued 
till  the  tissue  begins  to  die,  its  structural  elements  gradually 
come  into  view — ^first  the  epithelia,  then  the  lymphoid  elements 
proper  to  the  tissue,  then  the  cornea-corpuscles.  The  explana- 
tion of  the  fact  is,  that  whereas  in  life  the  elements  of  which 
the  cornea  is  formed,  afi'ect  light  exactly  in  the  same  degree, 
their  respective  refractive  powers  are  slightly  altered  in  the  act 
of  dying. 

If  a  cornea  is  examined  in  the  same  way,  which  has  been 
irritated  a  quarter  of  an  hour  before  by  the  application  of  a 
point  of  caustic  to  its  surface,  the  conjunctival  epithelial  layer 
can  at  once  be  distinguished,  along  with  a  few  leucocytes, 
underneath  and  among  the  epithelial  elements.  If  an  hour  or 
two  has  elapsed,  the  proper  cornea-corpuscles  are  visible,  as 
dark  stellate  or  spindle-shaped  spots  on  a  transparent  ground. 
Of  these  some  are  homogeneous,  and  can  be  distinguished  from 
the  surrounding  substance  by  a  slight  difference  of  shade.  In 
others,  which  are  finely  granular,  the  processes  or  rays  are 
subject  to  slight  variations  of  contour.  These  amoeboid  move- 
ments of  the  rays,  although  very  sluggish  as  compared  with 
those  of  young  protoplasm  in  general,  are  rendered  much  more 
active  by  subjecting  the  preparation  to  a  stream  of  blood- 
serum  ;  for  which  purpose  Professor  Strieker  employs  the  serum 
of  the  same  animal  which  has  furnished  the  cornea. 

In  order  to  follow  the  inflammatory  process  in  its  further 
stages,  another  method  of  preparation  has  been  found  by 
Strieker  to  be  advantageous.  The  cornea  is  immersed  for  a 
few  minutes  in  a  weak  solution  of  chloride  of  gold  per  cent). 
It  is  then  washed  with  water  slightly  acidulated  with  acetic 
acid,  and  exposed  to  daylight.  When  the  frog's  cornea  is 
examined  in  this  way  at  various  periods  after  irritation,  the 

*  The  following  statement  is  founded  on  the  admirable  research  of  Mr.  W. 
r.  Norris,  conducted  in  the  Vienna  laboratory  under  Strieker's  guidance. 
Norris  and  Strieker,  Versuche  iibei-  Hornhaut-Entziindung.  Strieker's  Skidien, 
1870,  p.  1.  I  retain  the  terms  employed  by  the  authors,  although  in  the  light 
of  more  recent  anatomical  discoveries  they  are  open  to  criticism. 
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progress  of  the  changes  of  which  the  beginning  has  been  ah'eady 
sketched,  may  be  studied  with  great  advantage.  In  the  normal 
cornea,  when  so  treated,  the  stellate  corpuscles  with  their  nuclei 
can  be  very  distinctly  seen.  The  latter  are  irregularly  defined, 
of  large  size  in  relation  to  the  protoplasmic  mass  in  which  they 
are  embedded,  and  contain  one  or  two  nucleoli.  In  the  stellate 
masses  themselves  the  caudate  processes  or  rays  are  the  most 
striking  and  obvious  features.  In  a  cornea  excised  three  hours 
after  irritation,  some  of  the  corpuscles  exhibit  no  change  ex- 
cepting that  their  outlines  are  more  strongly  marked  ;  in  others 
there  seem  to  be,  in  addition  to  the  irregular  nucleus  above 
referred  to,  one  or  more  spheroidal  bodies  which  are  embedded 
in  some  other  part  of  the  corpuscle.    This  appearance  affords 


the  earliest  sign  that  the  process  which  has  been  hitherto 
called  '  proliferation '  is  beginning,  that  is  to  say  that  the 
mode  of  life  of  the  protoplasmic  mass  is  changing  from  the 
normal  quiescent  state  which  fits  it  to  take  part  in  a  permanent 
tissue,  to  the  state  of  reproductive  or  germinating  activity — 
that  new  bodies  are  being  formed  within  the  body  of  the  parent 
mass,  to  which  such  terms  as  '  germs '  or  '  offspring  '  are  appli- 
cable. A  part  of  the  original  living  substance  of  the  element 
begins  a  new  life,  much  moi'e  active  than  it  before  possessed, 
and  a  new  organic  development.  Since  the  introduction  of  the 
method  of  observing  structural  changes  in  living  tissues,  patho- 
logists have  learnt  that  it  is  a  constant  characteristic  of  the 
change  we  are  considering,  that  the  rejuvenescent  part  or 


Fig.  400. 


Cornea  of  frog  excised  three  hours  after  irritation. 
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substance  acquires  the  property  of  contractility.  In  otlier 
words,  that  all  protoplasm  when  assuming  new  life,  and 
beginning  new  organic  development,  is  endowed  with  the 
faculty  of  amoeboid  movement.  Of  the  words  which  have  been 
employed  to  denote  this  change,  viz.  rejuvenescence,  prolifera- 
tion, germination,  the  last  appears  preferable  as  being  the 
least  technical  and  the  most  expressive. 

We  return  to  the  further  steps  of  the  germinative  process 
in  the  inflamed  cornea.  Between  the  fifth  and  twelfth  hours 
after  irritation  the  cornea-corpuscles  become  more  and  more 
distinct  and  granular,  while  their  processes  become  thicker  and 
shorter,  until  at  length  many  of  them  lose  altogether  their 

Fig.  401. 


I  'III  I  I  '      '  I'l  iMlll^^^^^il'Siiliiii'l'iiiii'iililiilil^ 


Altered  corpuscles  of  cornea  excised  eight  hours  after  irritation. 


characteristic  stellate,  or  caudate,  outline,  and  are  converted 
into  irregular  clumps.  If  the  cornea  is  examined  in  this  stage, 
after  treatment  with  chloride  of  gold,  it  is  seen  that  in  those 
parts  in  which  the  structural  changes  are  most  advanced  the 
normal  character  of  the  tissue  is  entirely  lost.  The  beautiful 
network  produced  by  the  interlacing  of  the  normal  corpuscles 
is  no  longer  visible ;  in  place  of  it  the  field  is  scattered  over 
with  clumps  of  irregular  form,  in  some  of  which  the  caudse  are 
represented  by  rounded  knobs,  while  in  others  the  outline  is 
almost  spheroidal.  Most  of  these  bodies  are  so  granular  that 
their  contents  cannot  be  distinguished,  but  in  others  the  newly 
formed  germs  are  plainly  visible.  The  number  of  these  germs 
varies  according  to  the  stage  of  irritation,  so  that  in  the  same 
cornea,  clumps  containing  a  numerous  offsprij|p-  may  be  seen  in 
one  part,  while  in  others  the  germination  is  only  beginning. 
VOL.  V,  3d 
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That  the  interpretation  suggested  by  these  appearances  is 
the  true  one,  that  the  clumps  containing  numerous  round 
corpuscles  are  really  of  the  nature  of  mother-cells,  the  observer 
can  best  assure  himself  by  returning  to  the  method  of  exami- 
nation first  described,  that  is  to  say  by  placing  the  inflamed 
tissue  under  the  microscope  alive,  at  the  same  time  stimulating 
the  elements  in  question  to  increased  amoeboid  movement  by 
irrigation  vpith  serum.  It  is  then  seen  that  the  germs  change 
their  relative  position  with  the  movements  of  the  mass  of 
protoplasm  in  which  they  are  enclosed,  just  in  the  same  way 


Fig.  402. 


Cornea  sixteen  hours  after  irritation. 
Amceboid  masses  containing  nu- 
meroiis  newly  formed  elements. 


Fig.  403. 


Cornea  about  twenty-four  hours  after 
the  insertion  of  a  fine  lifrnture. 
Masses  eontainiiia:  youni^  ele- 
ments in  the  neiglibourhood  of  the 
thread. 


as  the  granules  and  ingesta  do  in  the  body  of  an  amoeba,  rolling 
one  over  another  in  such  a  manner  as  would  not  be  possible  if 
they  were  not  really  contained  in  the  mass. 

Hitherto  nothing  has  been  said  of  pus-corpuscles,  that  is 
leucocytes,  because  in  the  stages  of  keratitis  we  have  been 
considering  they  bear  no  part.  The  cornea  lias  lost  its  perfect 
transparency,  but  is  not  as  yet  turbid ;  the  few  leucocytes 
which  are  met  with  are  those  which  are  indigenous  in  the 
tissue.  There  is  as  yet  no  suppuration  ;  to  arrive  at  an  opinion 
as  to  how  the  formation  of  pus  commences  we  must  follow 
Professor  Strieker  a  stage  further.  The  difficulty  of  the  obser- 
vation lies  in  thOt  rapidity  with  which  the  process  takes  place  ; 
for  from  the  moment  that  the  cornea  begins  to  be  clouded,  its 
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tissue  is  so  beset  with  growing  and  multiplying  elements  that 
it  is  difficult  to  distinguish  them,  so  that  the  only  way  by 
which  a  conclusion  can  be  arrived  at  is  by  combining  the 
results  of  a  number  of  observations  made  on  dilferent  corneas 
at  the  stage  of  commencing  opacity.*    From  such  observations 
it  may  be  learnt,  first  that  the  opacity  is  due  to  the  presence  of 
leucocytes  which  are  so  numerous  that  it  is  out  of  the  question 
to  regard  them  as  the  offspring  of  those  which  are  indigenous 
in  the  tissue  ;  and  secondly,  that  among  them  there  are  many 
of  the  original  branched  or  stellate  corpuscles,  some  of  which 
are  only  slightly  changed  in  outline  or  aspect.    But  in  addition 
to  these  more  or  less  normal  corpuscles,  the  masses  above 
described,  containing  groups  of  germs,  also  occur  in  great 
numbers,  while  among  them,  and  in  the  very  parts  of  the  cornea 
where  they  are  most  numerous,  the   leucocytes  are  most 
crowded  and  there  are  fewest  fixed  corpuscles.    If  these  are 
facts  it  can  scarcely  be  doubted  that  there  is  a  relation  between 
the  metamorphosis  of  the  stellate  corpuscles  and  the  formation 
of  leucocytes  ;  in  short,  that  the  little  spheroids  which  are 
contained  in  the  amoeba-like  masses  are  young  pus-corpuscles, 
1    and  that  even  in  the  cornea  suppuration  must  be  regarded  as 
at  all  events  in  part,  a  process  of  germination. 

I We  have  next  to  consider  to  what  extent  emigration  is  also 
concerned  in  traumatic  keratitis.  A-^cording  to  Professor 
I  Cohnheim,  it  is  the  only  way  in  which  the  pus-corpuscles  are 
I  produced,  this  conclusion  being  mainly  founded  on  negative 
(I  observations.  He  has  failed  to  observe  the  germination  process 
I  we  have  been  describing,  and  does  not  believe  in  it.  He  finds 
[  that  in  every  form  of  traumatic  keratitis,  whatever  be  the 
J  nature  or  mode  of  application  of  the  irritant,  the  stellate  cor- 
t  puscles  remain  absolutely  unaltered,  both  as  regards  their 
i  position  and  arrangement,  and  their  structure,  and  that  the 
*  leucocytes  to  which  the  opacity  is  due  are  neither  enclosed  in 
)  I  other  elements  nor  show  any  indication  of  being  in  different 
i  stages  of  development ;  whence  he  naturally  concludes  that  they 
i  j  cannot  have  originated  where  they  are  found,  and  must  have 
4  been  introduced  from  outside.    He  has  further  observed,  and 

■  I  *  The  reader  who  is  acquainted  witli  Professor  Cohnheim's  researches  on 

!  j  keratitis  will  notice  that  they  commence  at  the  point  to  which  we  have  now 

*  I  reached,  so  that  it  is  not  difficult  to  understand  that,  although  he  employed  the 
>  1  same  modes  of  examination,  he  failed  to  observe  the  structural  changes  which 

•  [  have  been  described  in  the  preceding  paragraphs. 

3  1)  2 
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the  fact  lias  been  confirmed  by  many  other  pathologists,  that 
if  keratitis  is  produced  in  a  frog  whose  blood-leucocytes  have 
been  charged  or  fed  with  aniline  or  vei'milion  by  injecting 
either  of  these  pigments  in  a  state  of  extremely  fine  division 
into  the  circulation,  corpuscles  can  be  distinguished  in  the  in- 
flamed cornea,  which  from  their  being  pigmented  must  neces- 
sarily have  migrated  from  the  blood.  In  some  cases  the  mar- 
ginal part  of  the  cornea,  that  part  which  of  course  is  nearest  to 
the  vessels,  is  so  full  of  immigrant  leucocytes  that  the  blue  or 
red  coloration  can  be  distinguished  even  with  the  naked  eye. 
These  facts  of  course  afford  conclusive  evidence  of  migration, 
but  they  contain  no  disproof  of  tissue-germination,  for  even 
Professor  Cohnheim  himself  admits  that  in  all  stages  of  the 
process  there  are  many  leucocytes  which  are  not  coloured. 

The  only  positive  argument  against  germination  is  that 
foimded  on  the  remarkable  experiment  known  as  that  of  the 
'  salt  frog.'  This  experiment  consists  in  slowly  injecting  a 
weak  solution  of  common  salt  by  the  abdominal  vein,  until  blood 
ceases  to  flow  from  its  peripheral  end  which  is  left  open,  so  that 
the  whole  of  the  natural  circulating  fluid  is  replaced  by  the 
saline  solution.  In  this  condition  the  animal  may  be  kept 
alive  for  several  days.  If  then,  immediately  after  the  injection, 
the  cornea  is  irritated,  no  opacity  is  produced,  because,  accord- 
ing to  Cohnheim,  the  blood  from  which  they  spring  is  absent. 
During  last  summer  this  experiment  was  carefully  investigated 
in  the  Vienna  Pathological  Laboratory.  It  was  found  that  even 
if  the  injection  is  continued,  according  to  Cohnheim's  direction, 
until  the  liquid  which  issues  from  the  open  end  of  the  vein 
appears  colourless,  the  minute  capillaries  as  seen  in  the  mesen- 
tery still  contain  liquid  which  is  rich  in  leucocytes,  so  that 
whatever  be  the  explanation  of  the  want  of  opacity  of  the  cornea, 
it  is  not  due  to  the  absence  of  these  structures  from  the  circu- 
lation ;  it  is  much  more  reasonable  and  natural  to  suppose  that 
the  result  of  the  experiment  is  to  be  accounted  for  by  the  pecu- 
liarly abnormal  condition  of  the  animal. 

Inflammation  of  cartilage. — The  changes  which  occur  in  the 
permanent  structural  elements  in  consequence  of  irritation,  are 
much  more  easily  studied  in  cartilage  than  in  the  cornea,  on 
account  of  the  facility  with  which  this  tissue  can  be  prepared 
for  microscopical  examination  ;  it  has  therefore  from  the  com- 
mencement of  the  inquiry  afforded  to  the  pathological  observer 
the  most  accessible  evidence  in  support  of  the  belief  that  such 
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strnetural  changes  form  an  essential  part  of  the  process  of  in- 
flammation ;  and  particularly  as  regai'ds  the  question  of  the 
origin  of  pus,  the  obvious  difficulty  of  supposing  that  the  young- 
elements  which  occupy  its  cavities  when  it  is  inflamed  have 
penetrated  into  those  cavities  from  some  other  quarter,  has 
made  the  case  of  cartilage  the  strongest  that  can  be  cited 
against  any  exclusive  doctrine  of  emigration.  For  this  very 
reason  it  is  unnecessary  to  devote  much  space  to  the  discussion 
of  inflammation  in  cartilage,  for  it  is  certain  that  if  we  can  show 
that  germination  is  the  rule  in  every  other  tissue,  no  one  will 
suppose  that  cartilage  is  an  exception.  The  normal  cartilage 
cell,  like  every  other  active  cell,  is  a  mass  of  protoplasm  con- 
taining a  nucleus.  As  in  the  case  of  the  cornea,  each  mass  is 
enclosed  in  a  cavity  of  similar  form  to  itself,  which  is  hollowed 
out  in  the  interstitial  substance ;  the  difference  being  that 
whereas  in  the  cornea  the  cavities  communicate  with  each  other 
by  the  innumerable  tubular  prolongations  which  correspond  to 
the  rays  of  the  stellate  cells,  in  cartilage  they  have  no  such 
prolongations  and  are  entirely  closed.  When  cartilage  is 
irritated,  as  for  example  by  scraping  its  surface,  the  cells  in  the 
neighbourhood  of  the  irritation  enlarge  and  consequently  expand 
their  capsules.  The  protoplasm  of  which  each  cell  consists 
becomes  more  granular,  and  soon  it  is  found  that  the  mass 
contains  two  corpuscles  in  its  interior  i.istead  of  one,  and  that 
each  has  a  gathering  of  protoplasmic  matter  around  itself.  This 
process  of  division  is  repeated  in  each  segment  until  every 
cavity  contains  a  mass  of  nucleated  cells,  which  at  length 
assume  characters  corresponding  with  those  of  newly  formed 
pus-corpuscles,  while  at  the  same  time  the  original  interstitial 
substance  gradually  wastes  away,  and  is  finally  represented  by 
a  sponge-like  stroma,  in  the  holes  of  which  the  groups  of 
young  cells  are  contained.  In  this  process  we  have  a  typical 
example  of  germination ;  the  permanent  cells  which  have 
for  their  function  the  maintenance  of  the  unchanging  life  of 
the  tissue,  are  replaced  by  a  more  numerous  progeny  of  transi- 
tory mobile  cells — i.e.  leucocytes — which  live  at  the  expense  of 
what  remains  of  the  tissue  and  eventually  destroy  it. 

Inflammation  of  tendon. — As  a.  non- vascular  tissue,  extremely 
rich  in  cellular  elements,  tendon  has  almost  as  great  advantages 
as  cartilage  for  the  study  of  the  inflammatory  changes  which 
such  elements  undergo  at  a  distance  from  the  vessels.  The 
splits  {HenWsche  Spalten)  which  exist  in  tendon  between  the 
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parallel  bundles,  are  lined  with  chains  of  staff-shaped,  ntieleated 
cells,  each  of  which  is  in  contact  with  its  neighbours  by  its 
ends,  and  consists  of  a  cylinder  of  protoplasm,  including-  a 
nucleus.  The  chano-es  which  these  cells  undergo  have  been 
recently  very  completely  studied  in  rats  and  guinea-pigs  by 
Dr.  Giiterbock,  who  finds  that  by  a  kind  of  cleavage  of  the 
nucleus  that  body  assumes  a  botryoidal  or  necklace  form,  to 
which  the  scanty  covering  of  protoplasm  models  itself.  Even- 
tually new  cells  (young  pus-corpuscles)  are  formed  by  the 
complete  division  of  the  nucleus.  Here,  as  in  other  cases,  the 
participation  of  the  elements  of  the  tissue  in  the  germinative 
process,  can  only  be  judged  of  at  the  very  beginning,  i.e.  about 
eight  hours  after  the  injury.  At  a  later  period  it  is  so  difficult 
to  distinguish  the  results  of  similar  changes  in  the  connective 
tissue  from  those  proper  to  the  tendon  itself,  that  no  con- 
clusion can  be  arrived  at.* 

Vascular  connective  tissue. 

The  most  positive  information  we  possess  as  to  the  nature  of 
the  inflammatory  changes  in  vascular  connective  tissue  is  derived 
from  the  examination  of  the  process  in  the  frog's  tongue,  for 
tliere  is  no  other  organ  in  which  the  tissue  in  question  can  be 
placed  under  the  microscope  under  conditions  so  completely 
normal.    The  mode  of  experiment  has  been  already  referred  to. 

The  textural  changes  have  been  lately  described  with  great 
minuteness  by  Professor  Cohnheim,t  and  still  more  recently  his 
description  has  been  critically  examined  by  Professor  Strieker.  J 
The  curarized  frog  is  conveniently  placed  on  its  back,  the  tongue 
being  extended  by  a  ligature  attached  to  each  of  its  two  tips, 
and  the  ligatures  so  fixed  that  the  organ  can  be  set  free  and 
replaced  in  the  mouth  at  the  end  of  each  period  of  observation. 
The  tongue  can  thus  be  placed  readily  under  the  microscope, 
with  its  papillary  surface  upwards.  As,  however,  the  submucous 
tissues  could  not  be  Avell  seen  through  the  mucous  membrane, 
it  is  desirable  to  strip  this  membrane  off,  over  a  small  extent  of 
surface,  an  operation  which  can  be  effected  with  scarcely  any 
bleeding,  and  has  the  additional  advantage  that  it  affords  a  con- 

•  Giiterbock,  Unierstichvvffen  iiler  Sehnenentziindung,    Strieker's  Jahrhiicher, 
i.  p.  22. 

t  Cohnheim,  Inc.  cit.  p.  .344. 

}  Strieker,  Ueber  die  ZdlUmhwQ  in  entziindeten  Getvehen,  loc.  cit.  p.  18. 
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venient  and  practical  method  of  irritating  the  parts  to  be  ex- 
amined. If  these  preliminary  arrangements  have  been  success- 
fully carried  out,  and  sufficiently  high  powers  are  employed  in 
the  examination,  it  is  seen  that  in  the  meshes  between  the 
capillaries  of  the  inter-muscular  spaces  there  are  bodies  of  the 
most  varied  form  and  slightly  turbid  appearg-nce — the  so-called 
connective-tissue-corpuscles.     According  to  Cohnheim  these 


Fig.  404. 


Connective  tissue  corpuscles  of  tlie  tongue  of  the  frog. 


bodies  take  no  part  whatever  in  the  inflammatory  process, 
the  steps  of  which,  as  he  observed  it,  correspond  to  those  we 
ha,ve  already  described  when  speaking  of  inflammation  in  the 
mesentery.  To  determine  this  question,  of  such  importance 
in  its  general  bearing  on  inflammation  of  connective  tissues, 
Professor  Strieker  has  subjected  these  corpuscles  to  the  closest 
scrutiny.  He  finds  that  while  some  of  them  are  oblong  or 
fusiform,  others  are  of  the  extremely  irregular  form  figured  by 
Cohnheim,  and  that  corpuscles  of  the  latter  class  may  be 
watched  for  hours  (in  one  instance  in  the  same  individual  for  ten 
hours  continuously)  without  changing  their  place.  But  he  does 
not  admit  that  they  are  motionless ;  on  the  contrary,  he  states 
that  they  undergo  changes  of  form  of  so  marked  a  character, 
that  there  can  be  no  mistake  about  their  existence.  Thus  they 
swell  at  one  part,  shrink  in  others,  sometimes  budding  out  into 
processes,  which  are  again  retracted ;  at  others  assuming  forms 
which  seem  to  indicate  that  they  are  on  the  point  of  dividing. 
Yet  notwithstanding  the  most  careful  and  patient  observations, 
Strieker  has  not  succeeded  in  seeing  a  single  act  of  division 
completed.  In  the  oblong  corpiiscles  the  amoeboid  changes 
are  less  active,  and  limited  to  the  extremities.  Sometimes  it 
was  observed  that  the  tip  gathered  itself  up  as  if  it  were  just 
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about  to  separate  from  the  rest,  but  again  subsided  into  its 
original  condition. 

In  several  of  Strieker's  experiments  the  process  of  emigration 
was  going  on  with  great  activity,  and  the  tissue  becoming  fuller 
and  fuller  of  leucocytes  during  the  whole  period  that  he  was 
engaged  in  observing  the  phenomena  above  described  in  the 
connective-tissue-corpuscles.  It  therefore  appears  perfectly 
clear  that,  in  the  particular  case  of  the  tongue  of  the  frog,  these 
corpuscles  have  at  first  nothing  to  do  Avith  the  process  of  sup- 
puration. On  the  other  hand  it  seems  highly  probable  that  if 
it  had  been  possible  to  piirsue  the  investigation  to  a  later  stage, 
the  changes  of  form  which  he  describes  would  have  resulted  in 
actual  division.  The  lesson  to  be  learned  hei'e,  as  in  other  cases, 
seems  to  be,  that  although  in  acute  and  rapid  suppurations  the 
leucocytes  are  mostly  if  not  all  emigrants,  there  is  reason  to 
believe  that  at  later  periods  other  modes  of  f)yogenesis  come 
into  operation.  At  the  same  time  it  must  be  borne  in  mind, 
that  in  the  present  state  of  our  knowledge  this  is  rather  a 
matter  of  inference  than  of  observation.  The  grounds  for 
believing  it  are  in  the  first  place  the  facts  we  have  already  con- 
sidered with  reference  to  the  cornea,  and  secondly  the  structural 
alterations  which  are  met  with  in  examining  tissues  in  the  more 
advanced  stages,  and  less  acute  forms  of  inflammation — all  those 
anatomical  facts,  in  short,  which  formed  the  original  groundwork 
of  the  doctrine  hitherto  taught  of  the  textural  origin  of  jjus  ;  with 
reference  to  which  many  of  Cohnheim's  followers  seem  to  have 
forgotten  that  they  are  quite  as  true  and  quite  as  significant 
as  ever.  For  in  every  limited  inflammation  of  the  subcutaneous 
tissue,  and  in  the  neighbourhood  of  every  subcutaneous 
abscess,  a  region  is  found  outside  of  the  focus  of  suppuration,  in 
which  the  connective-tissue-corpuscles  present  alterations  which 
are  so  distinct,  that  it  is  impossible  for  any  one  who  is  conver- 
sant with  them  to  doubt  that  they  signify  that  the  tissue  is 
germinating.* 

*  The  experiment  'of  M.  Lortet,  already  referred  to  (p.  750),  affords  the 
pathological  student  the  opportunity  of  satisfying  himself,  by  a  single  observa- 
tion, that  in  traumatic  inflammation  of  the  subcutaneous  cellular  tissue,  pus  is 
formed  both  by  tissue-germiuation  and  emigration.  The  swimming-bladder  of 
a  fish,  previously  Hlled  with  solution  of  common  salt,  is  inserted  beneath  the 
skin  of  a  rabbit.  After  thirty-six  hours  the  animal  is  killed,  and  the  lesions 
are  investigated.  It  is  then  seen  that  while  the  bladder  is  full  of  corpuscles 
which  can  only  have  migrated  from  the  blood  vessels,  there  is  abundant  evidence 
of  the  commencement  of  germinative  pyogenesis  in  the  surrounding  texture. 
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Inflammation  of  muscle. — There  is  no  vascular  tissue  in  which 
the  phenomena  of  germination  can  be  more  satifactorily  studied 
than  in  muscle.  The  process  was  first  examined  by  Waldeyer, 
and  subsequently  by  Otto  Weber  (Fig.  405).  Still  more  recently 


Fig.  405. 


Cross  section  of  hiimau  muscle  IVoui  ihe  neigliLourhood  of  a  wound.  The  dark  masses 
represent  the  remains  of  muscular  bundles.  In  otlier  parts  of  the  section  the 
sheaths  are  filled  with  young  elements,  which  have  displaced  the  muscular  sub- 
stance. The  interstitial  connective  tissue  is  also  in  a  state  of  germination. 
(After  Otto  Weber). 

it  has  been  made  the  subject  of  an  extended  series  of  experi- 
ments by  Dr.  Janovitsch  Tschainski,*  under  the  direction  of 
Professor  Strieker.  In  traumatic  inflammation  of  muscle,  the 
fixed  corpuscles  of  the  fibre-sheaths  undergo  alterations 
which  resemble  those  we  have  already  noticed  in  connective 
tissue,  and,  as  in  the  other  case,  they  are  much  better  seen 
in  parts  at  a  little  distance  from  the  seat  of  injury  than  in  its 
immediate  neighbourhood.  Thus,  in  experiments  in  which 
muscle  was  ciuterised,  .Dr.  Janovitsch  found  that  the  inflam- 
matory changes  could  be  studied  most  advantageously  in  the 


Fig.  406. 


Multiplication  of  nuclei  in  the  sheath  of  an  inflamed  muscular  fibre. 

outer  zone  of  redness  and  swelling.  In  this  situation  the  mus- 
cular substance,  when  examined  twenty-four  hours  after  irritation, 
is  found  to  be  for  the  most  part  unaltered,  the  transverse  striae 


*  Ueher  die  entzilndlichen  Verdnderungen  der  Muskelfasern,  Strieker's  Studien, 
p,  86. 
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being  well  marked  and  of  natural  appearance.  The  aspects  of 
tlie  corpuscles  vary  according  to  the  stage  of  change.  Some 
are  merely  enlarged,  each  consisting  of  a  single  nucleiis  em- 
bedded in  a  fusiform  clump  of  finely  granular  protoplasm.  Of 
the  rest  some  exhibit  two  nuclei,  others  a  greater  number,  which 
are  arranged  either  in  a  heap  or  in  a  series,  and  are  generally 


Fig.  407. 


Empty  sheath  beset  with  young  elements. 


so  close  to  each  other  that  their  opposed  surfaces  are  flattened, 
the  whole  being  held  together  and  surrounded  by  the  proto- 
plasm already  mentioned.  In  the  later  stages  the  young  elements 
multiply  to  snch  an  extent  that  they  eventually  occupy  the 
whole  of  the  sheath,  the  natural  contents  having  gradually  dis- 
appeared. 


Part  II. — Structural  Changes  which  occur  in  the  Epithe- 
lial AND  Glandular  Tissues  in  Inflammation. 

Epithelial  tissues. — The  appearances  observed  in  suppurating 
mucous  membranes  have  always  been  regarded  as  aflFording, 
next  to  those  in  the  cornea  and  in  cartilage,  the  strongest 
evidence  of  the  textural  origin  of  pus.  For  in  a  great  many 
kinds  of  catarrh,  large  cells  have  been  met  with  in  the  purulent 
liquid  which  is  thrown  off  at  the  very  commencement  of  the 
process,  which  contain  groups  of  bodies  entirely  resembling 
young  pus-corpuscles.  These  remarkable  epithelial  elements 
were  considered  by  Buhl,*  who  first  described  and  studied  them, 
as  mother-cells  or  brood-cells  ;  and  most  pathologists  since 
have  regarded  them  in  the  same  light.  But  more  recently, 
since  the  discovery  of  emigration  has  induced  a  tendency  in 
the  minds  of  some  persons  to  conform  all  the  details  of  the 
inflammatory  process  to  one  type,  Steudener  and  Volkmann  f 
have  maintained  that  the  bodies  in  question  are  not  the  off"- 


*  Buhl;  Virchow's  Archio,  vol.  xvi. 


t  Cmtralblatt,  18G8,  No.  17. 
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spring  of  the  cells  in  whicli  they  are  enclosed,  but  strangers 
which  have  intruded  themselves  from  without.  Here,  as  in  so 
many  other  cases,  the  only  way  of  solving  the  question  was,  if 
possible,  to  observe  the  phenomena  in  the  living  tissue,  i.e.  to 
see  the  process  of  intrusion  or  extrusion  actually  going  on  under 
tlie  microscope.  This,  however,  was  evidently  a  matter  of 
great  difficulty.  In  Professor  Billroth's  *  admirable  essay  on 
inflammation  the  reader  will  find  an  account  of  a  number  of 
efforts  made  by  him  for  the  purpose  without  satisfactory  results. 
The  question  seems,  however,  to  have  been  now  settled  in  favour 
of  the  original  doctrine  of  Buhl,  by  the  very  recent  researches 
of  Dr.  Oser  f  in  the  Vienna  laboratory. 

Although  in  general  epithelial  structures  derive  their  nourish- 
ment directly  from  the  blood,  there  are  some  which  are  entirely 
remote  from  vessels.  Of  these  the  epithelium  covering  the 
cornea  and  that  of  the  epiploa  are  the  best  examples.  If  the 
normal  epiploon  X  of  the  rabbit  or  guinea-pig  be  treated  with 
weak  solution  of  nitrate  of  silver,  and  then  exposed  to  the  light 
and  examined  without  further  preparation,  it  is  seen  that  in 
the  most  delicate  parts  it  consists  merely  of  a  network  of 
hyaline  fibres  of  connective  tissue  paved  on  both  sides  with  flat 
epithelia ;  and  that  in  the  centre  of  most  of  them  a  little  mass 
of  protoplasm  can  be  distinguished.  We  have  here,  therefore, 
an  epithelial  structure  of  the  siinplest  kind  which  is  entirely 
out  of  relation  with  the  capillaries,  and  is  thus  remark- 
ably well  fitted  for  studying  the  independent  behaviour  of 
epithelial  elements  in  serous  inflammation.  If  a  little  iodine 
or  solution  of  nitrate  of  silver  be  injected  into  the  perito- 
ngeum,  and  the  omentum  be  examined  twenty-four  hours  after, 
it  is  found  that  the  fibres  of  the  network  are  no  longer  covered 
» with  a  continuous  pavement,  but  that  a  number  of  elements 
hang  about  it,  most  of  which  diff'er  considerably  from  the 
original  epithelia,  though  some  still  resemble  them.  The  most 
striking  difference  is  that  of  the  increased  size  of  the  proto- 
plasmic mass.  Instead  of  a  faintly  granular  body,  scarcely  so 
large  as  a  leucocyte,  you  have  a  clump  twice  or  three  times  as 
large,  which  if  examined  under  the  j)roper  conditions  displays 

*  Billroth,  Mnncherlei  iiber  die  morphohr/ischen  Vorgdtige  hei  der  Entziindung. 
Medizinische  Jnhrhiicher,  vol.  iv.  1869,  p.  1. 

t  Oser,  Uehei-  endoyene  Bildung  von  Eiterkdrperchen  an  der  Conjunctiva  des 
Kaninchens.    Strieker's  Studien,  p.  74. 

X  Cornil  et  Kanvier,  Manuel  d' Histologie  patholoyique.   Paris,  1869,  p.  74. 
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amoeboid  movements.  Some  of  these  rapidly  growing  cells 
contain  single  nuclei,  others  two  or  a  greater  number  of 
spheroidal  corpuscles  corresponding  in  form  and  size  to  those 
which  either  float  free  in  the  peritoneeal  liquid,  or  are  enclosed 
in  the  coagulum  of  reticular  fibrine  with  which  the  affected 
surface  is  more  or  less  covered. 

In  this  ease  it  is  at  all  events  certain  that  some  of  the 
changes  observed  have  nothing  to  do  with  migi-ation,  for  the 
membrane  in  which  they  occur  is  non-vascular.  But  it  is 
obviously  only  a  matter  of  inference,  that  we  have  before  us  an 
actual  formation  of  pus  by  epithelial  germination.  We  shall 
find,  however,  additional  ground  for  believing  that  this  inter- 
pretation is  the  true  one,  by  comparing  the  account  given 
above  with  the  very  exact  observations  of  Dr.  Oser  on  the 
conjunctiva   already  referred  to.     In   his   experiments  the 


'An  epithelial  clement  from  the  anterior  siirface  of  the  cornea  of  a  rabbit,  which  had 
been  irritated  two  (lays  before  with  weak  ammonia,  a  a,  Nuclei.  One  of  the 
five  young  elements  contained  in  the  central  cavity  is  in  the  act  of  escaping 
through  the  wall  of  the  cell. 

membrane  in  question  was  examined  at  periods  varying  from  a 
few  hours  to  ioxvc  or  five  days  after  irritation  with  solution  of 
ammonia  of  various  strengths.  The  first  stage  of  the  process 
consists  in  the  growth  of  the  protoplasmic  or  living  part  of  the 
epithelial  element,  and  the  consequent  disappearance  of  the 
external  investment;  the  second  in  the  condensation  of  the 
granular  material  at  one,  two,  or  a  greater  number  of  points, 
into  little  spheroidal  corpuscles,  which  as  they  become 
more  distinct  appear  to  detach  themselves  gradually  from  the 
remaining  granular  matter,  until  eventually  they  all  lie  free  in 
one  cavity.  Finally  the  spheroids  show  themselves  to  be 
leucocytes  by  their  amoeboid  movements ;  and,  on  one  fortu- 
nate occasion,  were  seen  by  Dr.  Oser  making  their  way  out 
of  the  mother-cell  and  then  moving  about  in  the  surrounding 
liquid. 


Fig.  408. 
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In  both  the  ca,ses  referred  to,  it  is  to  be  borne  in  mind  that 
the  fact  of  germinative  pyogenesis  does  not  exclude  that  of 
migration.  Indeed,  as  regards  the  serons  membranes,  there  is 
the  strongest  reason  for  believing,  that  in  certain  forms  of 
acute  peritonitis  the  leucocytes  contained  in  the  peritonseal 
liquid  are  all  emigrants.  Thus  in  the  peritonitis  which  is  pro- 
duced in  the  frog's  mesentery  by  exposure,  it  is  quite  impos- 
sible to  suppose  that  the  dense  layer  of  corjjuseles  which,  in  the 
advanced  stage  of  the  experiment,  covers  the  surface  of  the 
membrane,  can  be  derived  from  any  other  source  than  the 
circulating  blood.  Again,  the  anatomical  appearances  which 
present  themselves  in  the  most  acute  forms  of  suppurative 
peritonitis  with  which  we  are  acquainted  clinically,  even 
though  we  may  be  disposed  to  admit  that  they  might  be 
brought  into  harmony  with  an  opposite  theory,  can  be  ex- 
plained much  more  naturally  and  easily  in  the  same  way. 

Glandular  tissues. — The  question  next  to  be  considered  is  that 
of  inflammation  of  glands.  There  is  no  glandular  organ  in 
which  traumatic  inflammation  has  been  so  completely  studied 
as  in  the  liver ;  some  observers  finding,  in  the  anatomical 
changes  which  result  from  experimental  iri'itation,  proof  of  the 
dependence  of  these  changes  on  migration,  while  others,  par- 
ticularly Holm,  believe  that  the  liver-cells  undergo  transforma- 
tion into  inflammatory  products,  and  that  pus-corpuscles  may 
be  produced  in  hepatic  mother-cells.  Dr.  Hiittenbrenner  has 
recently  repeated  the  experiments  of  Holm,*  as  well  as  those 
of  Koster,t  (who  may  be  regarded  as  the  most  important  ex- 
positor of  Cohnheim's  doctrine  in  its  relation  to  inflammation 
of  glands),  and  has  confirmed  the  results  obtained  by  both  of  his 
predecessors.  He  concludes  that  in  the  liver,  if  the  irritant  is 
such  as  to  produce  alterations  which  are  confined  to  the 
immediate  neighbourhood  of  the  injury,  the  liver-cells  germi- 
nate, and  believes  that  the  few  pus-corpuscles  which  are  formed 
under  these  circumstances  originate  endogenously.  If,  how- 
ever, an  abundant  suppuration  is  produced,  as  e.g.  by  the 
injection  of  ammonia,  it  is  found  that  the  pus  corpuscles  are 
collected  round  the  blood-vessels  in  a  manner  which  certainly 
indicates  that  they  are  emigrants,  or  that  the  capillaries  are 
concerned  in  their  production.    In  support  of  the  same  view 


*  Holm,  Expefimentelle  JJntei'suchunfien  uher  die  traumatische  Lebm-entzundung. 
Wiener  Sifznnr/sb.  vol.  Iv.  part  II.  p.  439. 

+  Koster,  Entziiyidung  und  Eiterung  in  der  Leber.     Ccnti'alblatt,  1868,  p.  17. 
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we  may  refer  to  the  observations  of  Billroth*  on  mastitis  and 
orchitis.  In  a  patient  who  died  in  puerperal  fever  with  minute 
abscesses  disseminated  throughout  the  mammary  gland,  Bill- 
roth found  that  the  young  pus-cells  occupied  the  inter-acinar 
vascular  network  just  in  the  same  way  as  Koster  described  in 
the  liver.  Again,  in  an  inflamed  testicle  taken  from  a  patient 
who  had  died  of  secondary  pyelitis  consequent  upon  stricture, 
and  had  often  before  been  treated  for  gonorrhoeal  orchitis,  the 
connective  tissue  between  the  seminal  canals  was  the  seat  of 
interstitial  irritation,  and  beset  with  an  infinite  number  of 
young  cells,  the  glandular  structures  remaining  themselves 
unaltered.  In  both  of  these  cases  the  accumulation  of  leu- 
cocytes round  the  vessels  is  certainly  remarkable.  But  before 
we  agree  to  the  explanation  offered  by  Billroth  we  must  take 
other  considerations  into  account.  It  is  to  be  borne  in  mind, 
that  in  both  instances  the  inflammation  was  of  a  secondary, 
that  is  to  say  infective,  character.  In  all  inflammations  of  this 
class  it  appears  quite  as  reasonable  to  suppose  that  the  limi- 
tation of  the  morbid  changes  to  the  immediate  neighbourhood 
of  the  blood-vessels  is  due  to  the  fact  that  the  infective  agent 
is  introduced  into  the  tissue  by  the  blood-stream,  as  to  attribute 
it  to  emigration  of  leucocytes. 

For  the  present  this  question  must  remain  open.  All  that 
we  are  justified  in  concluding  is,  that  although  even  gland-cells 
under  certain  circumstances  may  be  alienated  from  their  natural 
secreting  function,  and  excited  into  reproductive  activity,  this 
germination  does  not  play  any  important  part  in  the  formation 
of  pus. 


Part  III. — Influence  exercised  by  the  Form  and  Mode  of 
Action  of  the  injurious  Agent  on  the  Character  of 
the  resulting  textural  Changes. 

Although  if  we  be  careful  to  distinguish  what  is  essential  to 
the  process  of  inflammation,  viz.  the  altered  state  of  the  vessels, 
from  the  phenomena  which  accompany  it,  and  the  textural 
germination  which  it  produces,  its  characters  will  appear  to  us 
to  present  very  slight  variation,  3'et  the  visible  results  by  which 


*  Billroth,  loc.  cit.  p.  30. 
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it  manifests  itself  differ  widely  in  different  cases.  It  is  there- 
fore necessary,  in  order  to  complete  the  present  subject,  to  con- 
sider in  what  degree  these  differences  correspond  to  differences 
in  the  causes  which  produce  them. 

Vesication. — If  a  hot  iron  is  applied  to  the  skin  at  a  sufficient 
temperature,  it  at  once  destroys  its  vitality.  If  the  temperature 
be  a  little  below  that  which  is  necessary  to  produce  this  result, 
the  blood  contained  in  the  vessels  coagulates,  and  the  tissue 
eventually  dies.  At  a  still  lower  temperature  the  skin  retains 
its  vitality,  but  blisters  are  formed  at  or  around  the  injured 
part. 

If  the  mesentery  of  a  guinea-pig  is  touched  with  a  heated 
surface,  and  the  effect  observed  under  the  microscope,  it  is  found 
that  stasis  is  produced  which  is  co-extensive  with  the  surface  of 
contact.  It  is  tolerably  certain  that  in  like  manner,  in  vesica- 
tion of  the  skin  by  heat,  the  circulation  of  the  heated  part  is 
a.bruptly  brought  to  a  standstill.  As,  outside  of  the  area  of 
stagnation,  it  goes  on  at  first  with  unabated  then  with  increased 
vigour,  while  the  walls  of  the  capillaries  are  probably  acted 
upon  by  the  heat  in  such  a  manner  as  to  render  them  more 
permeable,  we  can  readily  understand  how  it  happens  that 
liquor  sanguinis  is  exuded  more  rapidly  and  more  abundantly 
than  in  ordinary  inflammations.  From  the  researches  of  Dr. 
Samuel  of  Konigsberg  it  seems  probable  that  the  effects  of 
liquid  vesicants  agree  with  those  of  heat  in  all  the  respects 
which  have  been  referred  to ;  so  that  the  peculiarity  of  the 
mode  of  action  of  vesicant  agents  in  general,  would  seem  to  lie 
in  its  suddenness  and  in  the  faculty  which  they  possess  of  at 
Qnce  producing  those  changes  in  the  capillary  wall  which  in  ordi- 
nary inflammation  require  a  longer  time  and  a  more  gradual  pro- 
cess for  their  production.  In  this  way  the  exudation  of  liquor 
sanguinis,  instead  of  being  deferred  until  the  slowing  of  the 
circulation  has  commenced,  begins  immediately,  and,  favoured 
by  the  primary  arterial  afflux,  and  the  increased  intra-vascular 
pressure  consequent  on  the  sudden  capillary  obstruction,  is  so 
abimdant  that  the  liquid  collects  in  blisters. 

Relation  between  injiammation  and  the  reparative  process. — 
When  the  local  injury  is  so  intense  as  to  destroy  the  vitality  of 
the  affected  part  at  once,  that  part  becomes  surrounded  with  a 
zone  of  inflamed  tissue  from  which  it  eventually  separates,  leav- 
ing behind  it  a  granulating  surface.  To  understand  this  process 
of  demarcation  and  separation,  it  is  in  the  first  place  to  be  borne 
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in  mind  that  the  exuded  liquid  contains  the  fibrine-producing 
elements  of  the  blood,  and  that  contact  with  dead  substance  at 
once  determines  coagulation  of  all  such  fibrinogenous  liquids. 
Accordingly,  the  first  step  in  the  process  of  reparative  separation 
is  the  formation,  in  contact  with  the  dead  part,  of  a  more  or 
less  solid  stratum  of  fibrine,  in  which  stratum  the  production 
of  new  capillaries  and  granulation-tissue  commences. 

What  is  this  granulation-tissue?  It  consists  entirely  of 
young  cells,  which  if  they  agree  with  leucocytes  more  or  less 
in  size,  differ  from  them  both  in  structure  and  arrangement. 
The  neoplastic  granulation-  or  embryonal-cell  (as  it  is  often 
termed)  is  a  mass  of  protoplasm  with  a  round  or  oval  well- 
defined  central  nucleus.  It  exhibits  very  slight  amoeboid  move- 
ments, and  has  a  marked  tendency  to  endogenous  multipli- 
cation by  division  of  its  nucleus — a  process  which  goes  on 
with  such  activity  that  in  carefully  prepared  sections  of  young 
granulations  it  may  be  studied  in  all  its  stages  under  the 
microscope  with  great  facility.  The  arrangement  of  granulation- 
cells  is  determined  by  that  of  the  newly  formed  capillary 
vessels  around  which  they  are  grouped.  At  first  irregular,  it 
becomes  more  and  more  definite  as  the  new  growth  is  trans- 
formed into  cicatrix,  or  into  that  adenoid  texture  which  is  the 
material  of  chronic  inflammatory  induration.  It  is  scarcely 
necessary  to  add  that  the  process  we  have  been  describing  and 
that  of  healing  by  the  first  intention  are  essentially  the  same. 

Suppuration. — Before  endeavouring  to  explain  how  it  is  that 
leucocytes,  after  escaping  from  the  vessels,  tend  to  collect 
together  in  groups  so  as  to  form  foci  of  suppuration,  i.e. 
abscesses,  I  would  refer  to  two  of  the  vital  endowments  which 
they  possess  when  in  the  active,  that  is  amoeboid  state,  as 
perhaps  having  an  important  bearing  on  the  question  ;  viz.  the 
power  of  surrounding  concrete  matter  with  which  they  come 
into  contact  with  their  own  substance,  and  secondly  that 
unexplained  tendency  which  they  possess  to  escape  from  the 
blood-current,  and  to  move  away  from  it  in  a  direction  at  right 
angles  to  the  axis  of  the  vessel  from  which  they  have  escaped. 

When  a  bit  of  fresh  cellular  tissue  is  inserted  under  the  skin 
of  a  living  animal,  and  allowed  to  remain  there  for  several  days, 
it  becomes  soaked  with  a  liquid  teeming  with  living  amoeboid 
leucocytes,  all  of  which  possess  the  ingestive  faculty  just 
referred  to.  It  has  not  as  yet  been  experimentally  demonstrated 
that  these  leucocytes  actually  prey  upon  the  nutritive  con- 
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stitvients  of  the  slougli,  but  it  certainly  appears  as  if  they 
determined  its  liquefaction. 

Again,  when  an  abscess  is  produced  by  embedding-  a  thread 
steeped  in  an  irritant  liquid  in  some  tissue,  leucocytes  collect 
in  numbers  around  the  foreign  body,  whicli  soon  floats  loose  in  a 
collection  of  pus.  As  the  cavity  is  considerably  larger  than  the 
irritant,  there  must  have  been  destruction  of  the  natural  tissue. 
It  is  surrounded  by  a  zone  of  reproductive  inflammation 
(pyogenic  membrane),  in  which  the  neoplastic  process  already 
described  is  going  on  in  full  vigour. 

In  both  of  these  instances  the  abundant  genesis  of  leucocytes 
at  and  around  the  lesion,  which  gives  rise  to  the  formation  of  a 
suppurative  focus,  manifests  itself  in  absorption  or  liquefaction 
of  the  original  tissue.  The  two  conditions  stand  to  each  other 
in  a  relation  so  close  that  we  may  venture  to  infer  that  the 
latter  is  a  consequence  of  the  former. 

The  growth  of  an  abscess  once  formed  is  explicable  on  the  same 
grounds  as  migration  in  general.  Whatever  cause  determines 
the  rapid  filling  of  a  bladder  full  of  liquid  inserted  under  the  skin 
(p.  776),  will  also  account  for  their  accumulation  in  the  cavity  of 
an  abscess,  independently  of  any  special  action  of  its  lining. 
With  reference  to  this  point,  however,  there  is  much  probability 
in  the  supposition  that  the  newly  formed  and  dilated  vessels  of 
the  so-called  pyogenic  membrane,  favour  by  their  structure  and 
arrangement  the  extrusion  of  leucocytes. 

Why  one  inflammation  is  suppurative  and  another  not  is  a 
question  we  are  unable  to  answer,  excepting  in  so  far  as  an 
anewer  is  contained  in  the  statement  that  on  the  whole  those 
inflammations  which  are  most  intense  and  concentrated,  pro- 
vided that  the  injury  done  falls  short  of  the  production  of 
instant  stasis  or  necrosis,  are  most  suppurative.  In  other 
words,  so  long  as  blood  freely  circulates,  the  quantity  of  pus 
produced  in  an  injured  part  varies  according  to  the  intensity  of 
the  lesion. 

The  existence  in  leucocytes  of  a  power  of  absorbing  tissues 
with  which  they  are  brought  into  contact  is  probably  the  ex- 
planation of  the  destructive  tendency  which  is  30  important  a 
character  of  all  intense  inflammations.*  The  absorption  and 
liquefaction  of  the  original  texture  is  as  peculiar  to  and  in- 
separable from  the  process  of  inflammation  as  the  germinative 


*  On  this  subject  see  Addendum,  p.  789. 
VOL.  V.  '3  E 
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changes  which  we  have  been  describing.  That  it  is  analogous 
to  ordinary  absorption  cannot  as  yet  be  stated,  for  we  do  not 
yet  know  whether  the  wandering  leucocytes  which  are  found  in 
healthy  connective  tissues  have  to  do  with  that  process  or  not. 
The  only  other  kind  of  liquefaction  which  it  could  be  compared 
with  is  the  putrefactive,  but  with  this  it  has  not  the  slightest 
analogy.  For  in  no  single  particular,  excepting  that  both 
result  in  disintegration,  do  they  resemble  each  other.  Suppu- 
rating tissues,  so  long  as  they  are  protected  from  the  influence 
of  external  media,  do  not  show  the  slightest  tendency  to  septic 
decomposition. 


Part  IV. — Direct  Influence  op  abundant  Supply  and  fre- 
quent Change  of  Nutritive  Liquid  in  stimulating  Cell 
Life. 

It  is  well  known  that  if  a  portion  of  living  structure  is  removed 
from  its  natural  position  and  inserted  or  engrafted  into  some 
other  part  of  the  same  or  of  another  animal,  in  such  a  manner 
as  to  be  in  complete  contact  with  living  vascular  tissue,  the 
ordinary  nutritive  changes  may  go  on  in  the  engrafted  fragment 
independently  of  the  direct  influence  of  the  nervous  system. 
Hence  it  may  be  inferred  that  if  an  adequate  supply  of  normal 
nutritive  fluid  is  the  only  condition  which  is  necessary  to 
determine  the  continuance  of  the  ordinary  nutritive  changes, 
it  is  by  no  means  improbable  that  the  modification  of  this 
process  which  goes  on  in  inflammation,  may  be  determined  in  a 
corresponding  manner  by  subjecting  the  tissue  to  the  action  of 
such  a  fluid  as  is  discharged  from  congested  vessels.  With 
some  such  considerations  as  these  in  view,  Strieker*  devised  an 
experiment  consisting  essentially  in  the  insertion  of  a  fragment 
of  living  tissue  into  a  cavity  of  which  the  walls  are  in  a  state  of 
active  inflammation.  A  somewhat  similar  experiment  had 
already  been  made  by  v.  Eecklinghausen  in  1803.  He  intro- 
duced the  cornea  of  a  frog,  immediately  after  excising  it,  into 
a  lymph-sac  of  the  same  animal,  and  observed  that  if  the 
cornea  were  left  in  this  situation  long  enough  for  the  cavity  to 


*  Strieker,  XJeber  die  Beziehungen  von  Gefiissen  und  Aerven  zu  dem  Entzund- 
ung^processe.  loc.  cit.  p.  31. 
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inflame  and  suppurate,  the  marginal  part  of  it  became  charged 
with  leucocytes,  which,  by  virtue  of  their  amceboid  movement, 
penetrated  in  vast  numbers  into  its  tissue.  But  as  v.  Reckling- 
hausen had  not  inserted  his  healthy  cornea  into  a  cavity  alread}^ 
inflamed,  and  moreover  had  not  observed  the  structural  changes 
which  took  place,  his  experiment  was  not  available  for  the 
solution  of  the  question.  The  method  adopted  by  Strieker  is 
as  follows : — He  irritates  one  eye  of  a  frog  by  cauterizing  the 
cornea  through,  then  excises  the  cornea  of  the  opposite  eye, 
and  inserts  it  beneath  the  membrana  nictitans  of  the  irritated 
eye,  finally  uniting  the  edge  of  that  membrane  with  the 
opposite  margin  of  the  cutis  by  ligatures.  After  twenty-four 
hours  the  transplanted  cornea  is  removed  and  examined,  and  is 
found  to  exhibit  inflammatory  changes,  which  although  they 
are  on  the  whole  less  advanced  than  those  found  in  an  unexcised 
cornea,  at  the  same  period  after  irritation,  are  equally  charac- 
teristic. In  different  experiments  there  were  diff'erences  both 
in  the  degree  in  which  the  cornea-corpuscles  were  altered,  and 
still  more  in  the  number  of  pus- corpuscles,  but  in  all  the  ap- 
pearances corresponded  with  the  description  which  has  been 
already  given  of  the  effects  of  direct  irritation. 

These  results  scarcely  admit  of  misinterpretation ;  they  are, 
however,  rendered  much  more  decisive  and  satisfactory  by 
varying  the  conditions  of  experiment  in  such  a  way  as  to  show 
that  the  changes  observed  are  not  due  to  the  penetration  of 
leucocytes  from  the  liquid  in  which  the  cornea  is  immersed,  and 
secondly  that  they  are  not  a  mere  result  of  its  transj)lantation 
into  an  unnatural  position.  The  first  of  these  objects  is  readily 
attained  by  dividing  the  cornea  immediately  after  excision, 
plunging  one  half  in  water  so  as  to  kill  it  instantly,  and  then 
placing  the  dead  and  the  living  portion  together,  underneath 
the  membrana  nictitans  of  the  opposite  eye.  It  is  then  found 
that  whereas  the  same  inflammatory  changes  as  before  go  on  in 
the  living  half,  the  other  half  remains  inactive.  The  second 
result  is  attained  by  the  observation  of  what  happens  when, 
instead  of  first  cauterizing  the  eye  which  is  destined  to  be  the 
recipient  of  the  transplanted  cornea,  it  is  left  uninjured.  At 
the  end  of  twenty -four  hours  the  cornea-corpuscles  are  found 
quite  unaltered,  and  so  distinct  that  the  plan  is  strongly  recom- 
mended as  a  method  of  demonstrating  their  normal  characters. 

These  varied  results  seem  therefore  to  show,  beyond  the 
possibility  of  dispute,  that  the  structural  changes  in  the  cornea 
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of  the  frog  cannot  be  dependent  either  on  any  influence 
exercised  by  the  nervous  system,  or  by  transmission  of  the 
irritative  effect  from  one  structural  element  to  another,  so  that 
we  have  good  ground  for  concluding  with  Professor  Strieker 
that  they  result  exclusively  from  the  stimulating  influence  of 
the  exuded  liquid.  The  precise  physical  or  chemical  conditions 
are  as  yet  unknown,  and  are  at  the  present  moment  subjects  of 
further  investigation. 


CONCLUSIONS. 

1.  In  every  inflammation  which  attains  its  full  development 
the  changes  which  manifest  themselves  in  the  inflamed  part 
are  of  three  kinds,  distinguished  from  each  other  according  to 
the  organs  which  are  concerned  in  their  production.  They  are 
either  (1)  effects  of  disorder  of  the  vascular  nerves  and  centre  ; 
(2)  effects  of  alteration  of  the  properties  of  the  living  walls  of 
the  capillaries ;  or  (3)  effects  of  the  stimulation  of  the  living 
cells  by  transudation  of  liquor  sanguinis. 

2.  Of  these  three  orders  of  phenomena  the  second  only 
can  be  regarded  as  absolutely  essential  to  the  existence  of  in- 
flammation, which  may,  therefore,  in  the  strictest  sense,  be 
said  to  have  its  seat  in  and  about  the  veins  and  capillaries,  it 
being  there  that  the  earliest  and  most  constant  effects  of 
irritation  or  injury  manifest  themselves. 

3.  The  nervous  and  vascular  effects  of  local  irritation  cannot 
be  directly  described  as  successive  stages  of  one  process ;  for  the 
determination  of  blood  to  the  seat  of  injury  which  is  the  sole 
result,  and,  if  I  may  so  speak,  purpose  of  the  vasomotor  disturb- 
ance, has  no  relation  to  the  local  vascular  changes,  excepting 
in  so  far  as  it  tends  to  make  the  exudation  more  abundant. 
Exudation  of  liquor  sanguinis,  although  favoured  by  increased 
arterial  afilux,  may  occur  without  it,  and  as  a  rule  continues 
after  the  afflux  has  ceased.  The  vascular  and  textural  changes, 
on  the  contrary,  may  be  regarded  as  successive  stages  of  one 
process,  for  they  are  connected  by  a  causal  relation— the 
exudation  of  liquor  sanguinis,  in  which  the  former  ends,  being 
tlie  determining  cause  of  the  latter. 

4.  The  mode  in  which  an  injury  changes  the  living  substance  of 
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the  vascular  walls  so  as  to  make  them  pei'meable  to  the  blood 
is  unknown.  The  nature  of  the  change  itself  is  also  unknown, 
the  only  clue  which  we  have  to  its  character  being  that  afforded 
by  the  structural  alterations  to  which  it  leads  in  certain  organs, 
and  particularly  by  those  which  are  observed  when  the  process 
of  reparation,  attended  with  the  formation  of  new  capillaries,  is 
commencing.  (See  pp.  757  and  778.)  From  these  appearances 
we  are  led  to  infer  that  the  primary  change  consists  in  the 
transition  of  the  material  from  the  formed  to  the  plastic  con- 
dition ;  from  a  state  in  which  it  is  resistant,  because  inactive,  to 
one  in  which  it  is  more  living  and  therefore  more  labile. 

5.  In  all  living  tissues  the  effect  of  inflammation  manifests 
itself  in  a  modification  of  the  action  and  properties  of  individual 
cells.  In  cells  which  form  part  of  permanent  structures  the 
protoplasm  increases  in  quantity  and  becomes  more  or  less 
contractile.  Subsequently,  it  is  converted  entirely  or  partly 
into  young  cells,  either  by  cleavage  or  by  endogenous  germi- 
nation. 

J.  BURDON- SANDERSON. 


Addendum. 

The  destructive  effects  of  inflammation  are  traced  with  a 
master's  hand  in  the  following  paragraphs,  reprinted  from  the 
article  on  the  same  subject  which  appeared  in  the  former 
edition  of  this  work.  After  pointing  out  that  both  for  patho- 
logy and  practice  it  is  needful  that  the  student  recognize  the 
reality  of  destructive  changes  as  an  essential  part  of  inflam- 
mation, Mr.  Simon  continues  : — 

'  Let  him  examine  inflamed  muscle,  as,  for  instance,  in  the 
post-mortem  examination  of  a  compound  fracture  or  of  a  recently 
made  stump : — He  will  find  the  structure  weakened,  so  that 
it  easily  gives  way  with  pressure  or  traction  ;  he  vvill  see,  under 
the  microscope,  that  the  substance  tends  to  fall  into  irregular 
fragments ;  that  its  natural  striation  is  more  or  less  replaced, 
first  by  an  almost  homogeneous  appearance,  and  afterwards  by 
an  appearance  of  aggregated  granules  ;  that,  with  these  granules 
of  albuminous  matter  into  which  the  muscle  has  resolved  itself, 
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there  is  mixed,  even  from  an  early  date  in  the  inflammation,  a 
noticeable  quantity  of  minute  oil-drops ;  that  often  these  oil- 
drops  appear  before  the  disintegration  of  muscle  has  made  much 
progress,  and  then  arrange  themselves  in  such  mutual  relation, 
transverse  or  longitudinal,  as  to  suggest  that  the  sarcous 
elements  have  changed  themselves,  particle  by  particle,  into  oil ; 
that  little  by  little  the  oil-drops  multiply  to  such  an  extent  as 
to  be  the  chief  visible  objects — the  limitary  membrane  of  a 
fasciculus  seeming  now  to  be  almost  filled  with,  finely-divided 
oil,  diffused  through  some  scanty  connective  albuminous 
material ;  that  the  limitary  membrane,  within  which  the  mus- 
cular material  is  thus  emulsionised,  tends  also  itself  to  undergo 
dissolution,  and  let  its  proceeds  confuse  themselves  with  the 
similar  debris  of  neighbouring  fasciculi,  till  more  or  less  bulk 
of  muscle  is  reduced  to  a  state  of  oleo-albuminous  liquidity. 

'  And  from  this  point,  if  the  observer  have  opportunity  of 
watching  the  changes  which  lead  to  convalescence,  he  will  see 
that  gradually  the  liquefied  material  diminishes  in  volume ; 
that,  in  proportion  as  it  vanishes,  the  adjoining  parts  adapt 
themselves  to  the  altered  relation  ;  that  eventually  only  a  scar- 
like puckering  of  substance — a  kind  of  tendinous  intersection—' 
remains  to  mark  the  place  where  muscular  material  has  irre- 
coverably melted  away. 

'  Let  him  examine  inflamed  bone,  as,  for  instance,  in  a  carious 
vertebra : — He  will  see  that  the  structure  breaks  down  under 
his  finger,  and  ofiers  scarcely  any  resistance  to  a  knife  ;  that  the 
microscopical  texture  is  rarefied — cancelli,  canals,  lacunae,  being 
all  larger  than  natural,  and  the  solid  framework  all  scantier ; 
that  the  material  is  tending  to  break  into  its  component  parts, 
and  to  undergo  changes  which  admit  of  its  being  removed  by 
the  circulation.  In  many  cases  (for  example,  under  the  in-itant 
pressure  of  an  aneurism)  he  will  find  that  a  quantity  of  bone 
has  thus  gone,  leaving  no  trace  behind — gone  of  course,  only 
after  having  first  become  liquid  ;  and  it  appears  that,  when 
bone  is  inflamed,  the  first  step  towards  this  disintegration  con- 
sists in  a  breach  of  the  ordinary  union  between  the  mineral  and 
cartilaginous  cpnstituents,  Avith  a  primary  removal  of  the 
former,  and  a  chemical  chang3  of  the  latter.  If  there  be  dis- 
charge from  the  inflamed  part,  there  will  be  found  in  it  bits 
of  bone,  chemically  and  microscopically  demonstrable. 

'  Let  him  examine  inflamed  nerve — as,  for  instance,  near  to 
where  it  has  been  cut  in  amputation  : — He  will  find,  says  Dr. 
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Lent,  the  medullaxy  cylinder  of  each  nerve  tubule  falling,  as 
it  were  by  cross-cuts,  into  irregular  pieces — at  first  large,  but 
as  the  process  advances,  getting  smaller  and  rounder,  and 
assuming  the  character  of  oil ;  till  at  last  the  tube-membrane  is 
filled  with  oily  material,  which  gradually  undergoes  removal. 

'  Let  him  examine  the  hard  textures  of  an  acutely  suppurating 
joint : — He  will  find  the  strongest  ligaments  in  course  of  being 
reduced  to  an  incoherent  state — either  actually  pulpy  and  half- 
liquefied  and  in  course  of  removal,  or  ready  to  break  with  the 
least  traction ;  he  will  find  (unless  proper  splintage  have  been 
used  to  prevent  it)  that  dislocation  is  occurring  from  this 
cause ;  he  will  find,  if  the  inflammation  have  been  primarily 
synovial,  that  the  cartilage  is  smoothly  melting  away  at  its 
surface  into  the  fluid  which  bathes  it,  or,  if  the  disease  have 
begun  subarticularly,  that  the  cartilage,  where  superjacent  to 
carious  bone,  is  irregularly  eroded  and  perforated;  and  through- 
out, with  the  microscope,  he  will  find,  wherever  there  are 
evidences  of  advancing  disintegration,  that  the  softening 
material  is  abundantly  marked  with  oil-drops. 

'  Let  him — not  in  post-mortem  examinations,  for  which  there 
ai'e  no  opportunities,  but  during  life — observe  the  results  of 
inflammation  of  the  sclerotic,  and  ask  himself  why  it  is  that 
staphyloma  so  often  follows  this  disease.  He  will  infer  that 
here,  as  with  other  cases  which  we  ha^"e  considered,  the  in- 
flammation must  have  so  disorganised  the  texture,  and  so 
enfeebled  its  normal  rigiditj',  that  it  can  no  longer  give  sufficient 
resistance  to  pressure  from  within,  or  save  itself  from  being 
bulged  by  what  now  becomes  an  almost  dropsical  excess  of  fluid 
Secretion  within  the  globe. 

'  Above  all,  let  him  examine  the  products  of  inflammation 
furnished  by  mucous  and  serous  membranes,  and  by  glands  : 
the  expectorations  of  bronchitis,  the  hawkings  of  common  throat- 
catarrh,  the  urine  of  scarlatina,  the  acute  effusion  of  serous 
cavities,  and,  after  death,  the  inflamed  organs  themselves.  Let 
him  once ,  thoroughly  recognise  the  destructive  acts  of  inflam- 
mation, as  illustrated  in  the  simple  cells  of  gland  or  epitheliated 
membrane ;  and  the  whole  of  this  argument  will  be  compen- 
diously before  him.  He  will  find  cells  (especially  where  they 
are  squamous)  shed  as  dead  material,  without  their  first  under- 
going any  appreciable  alteration.  He  will  find  all  others  under- 
going change  in  a  more  or  less  marked  degree — change,  of 
which  the  essence  consists  in  a  loosening  and  eventually  a  dis- 
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integration  of  texture,  "with,  increased  imbibability  by  fluid,  and 
gradual  accumulation  of  oil ;  so  that  the  cell,  while  undissolved, 
appears  of  larger  than  natural  size,  its  wall  less  defined,  its 
nucleus  dimmer,  its  contents  more  granular  and  oily  than  in 
health.  Sometimes  a  cell  is  thus  converted  into  a  mere  heap 
of  oil-drops  held  together  by  little  intervening  or  surrounding 
material ;  sometimes  there  will  be  more  albuminous  matter, 
perhaps  in  a  granulated  or  dotty  form ;  sometimes  there  will  be 
more  evident  fludity  of  contents ;  but  in  any  case  the  cell,  if 
retained  within  the  body,  tends  to  break  up  and  contribute  with 
its  neighbours  to  the  making  of  an  oleo-albuminous  fluid,  in 
which  there  exist  but  scanty  and  evanescent  remains  of  the 
original  cell  structure.' 


APPENDIX. 


SURGICAL  DISEASES  OF  CHILDHOOD. 

— ♦ — - 

THE  surgery  of  the  diseases  of  cliildhood  naturally  divides  itself  into  three 
different  classes,  viz.  the  pathology  and  treatment  of,  1.  Malformations; 
2.  Injuries  and  their  sequelae  ;  3.  Diseases.  The  purport  of  this  essay  is  not  to 
give  a  complete  account  of  each  of  these  subjects,  inasmuch  as  many  of  their 
topics  have  been  treated  elsewhere ;  but  to  indicate  the  matters  with  which  the 
surgery  of  childhood  is  principally  concerned  ;  to  point  out  to  the  reader  where- 
abouts in  this  work  such  of  those  matters  as  have  been  included  in  previous 
essays  may  be  found  ;  and  to  give  a  short  account  of  those  which  have  not  been 
elsewhere  treated.* 

It  is  a  very  well-known  fact  that  children  will  sometimes  bear  severe  acci- 
dents or  surgical  operations  without  any  Injury  to  their  general  health  ;  while 
at  other  times  much  slighter  injuries  or  operations  are  followed  by  very  alarm- 
ing symptoms,  and  sometimes  even  by  death,  although  the  child  does  not  seem 
unhealthj',  and  is  not  much  reduced  by  disease  ;  so  that  children  are  sometimes 
said  to  bear  operations  better  than  adults,  and  sometimes  the  reverse.  It  is 
not  always  easy  to  explain  this  discrepancy  ;  but  the  main  principle  to  be 
borne  in  mind  in  operations  on  children  seems  to  be  this — that  children  bear 
the  loss  of  blood,  and  all  other  causes  of  sudden  shock,  worse  than  adults  ;  but 
bear  protracted  suppuration  and  long  continement  to  bed  better,  and  are  far 
less  liable  to  the  secondary  complications  of  wounds.    Erysipelas  in  its  milder 


*  The  following  list  comprises  most  of  the  topics  in  the  foregoing  pages  which 
relate  exclusively  to  diseases  peculiar  to,  or  more  usually  met  with,  in  childhood  : 
Nomn,  or  eancrum  oris,  vol.  i.  p.  159;  Trismus  nascentium,  p.  313;  Scrofula, 
p.  351  et  sqq. ;  Congenital  cutaneous  cysts,  p.  514-;  Vascular  tumours,  p.  541; 
Burns  and  scalds,  vol.  ii.  p.  1.  et  sqq.  ;  Separation  of  epiphyses,  p.  39;  Incomplete  frac- 
tures, p.  41  ;  Depressions  of  the  skull,  p.  268  ;  Foreign  bodies  in  the  ear  and  nose,  pp. 
421-423  ;  Burn  and  scald  of  the  larynx,  pp.  465-467 ;  Foreign  bodies  in  the  air- 
passages,  p.  472  et  sqq.  ;  Laryngotomy  and  tracheotomy,  p.  497  ;  Rupture  of  the 
thoracic  viscera,  without  wound,  p.  615;  Eupture  of  the  urethra,  p.  726;  Dislocation 
of  the  head  of  the  radius,  p.  831  ;  Supernumerary  auricles,  vol.  iii.  p.  258  ;  Strumous 
glands,  p.  340 ;  Orthopaedic  surgery,  p.  658  et  sqq. ;  Diffuse  periostitis,  p.  740  ; 
Scrofulous  disease  of  bone,  p.  778  ;  Scrofulous  disease  of  joints,  vol.  iv.  pp.  16,  42  ; 
Hip-joint  disease,  p.  79  ;  Spinal  disease,  p.  102  ;  Tongue-tie,  p.  215  ;  Gumboil,  p.  325 ; 
Congenital  hypertrophy  of  gums,  p.  342  ;  Exanthematous  jaw-necrosis,  p.  383  ;  Diph- 
theria and  croup,  p.  496  et  sqq.  ;  Enlarged  tonsils,  p.  404  ;  Cleft  palate,  p.  414  ; 
Naevus  of  lips  and  cheeks,  p.  443  ;  Congenital  cysts  of  the  mouth,  p.  451  ;  Con- 
genital malformation  of  intestines,  p.  603;  Intussusception,  p.  612;  Congenital 
hernia,  p.  654  et  sqq.  ;  Prolapsus  of  rectum,  p.  814  ;  Polypus  of  rectum,  p.  858  ;  Extro- 
version of  bladder,  p.  881  ;  Incontinence  of  urine  in  children,  p.  909  ;  Hypospadias 
and  epispadias,  p.  939  ;  Stone,  p.  1002  et  sqq. ;  Congenital  malformations  of  vagina, 
vol.  V.  p.  3  ;  Imperfect  development  and  retention  of  testis,  p.  72  et  sqq.  ;  Congenital 
hydrocele,  p.  84  ;  Means  of  strangulation  of  nsevi,  p.  553  ;  Harelip,  p.  571 ;  Contracti-d 
cicatricps,  p.  586.  Besides  these,  all  affections  of  the  eye,  the  ear,  the  skin  and  its 
appendages,  and  the  various  excisions,  will  be  foimd  in  the  essays  devoted  to  those 
subjects. 
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form  is  not  very  rare  in  children's  hospitals,  where  the  spreading;  or  ulcera- 
tive variety  of  phafredsena  may  also  be  occasionally  seen  ;  and  the  condition 
usually  known  as  diffuse  phlebitis  is  also  met  with,  though  more  rarely  ;  but 
pyaemia,  though  not  unknown,  is  exceedingly  rare ;  and  diffuse  cellular  in- 
flammation (or  phlegmonous  erysipelas)  is  almost,  if  not  quite,  unknown. 

Our  first  care  in  operations  on  children  must  be  to  avoid  shock.  Ilpemor- 
rhage  is  the  chief  cause  of  shock,  wliere  anaesthetics  are  used  ;  but  when  this  is 
not  the  case,  pain,  terror,  and  struggling  are  also  most  efficient  causes  of  pro- 
stration, and  more  especially  in  protracted  operations.  Even  when  chloroform 
is  used,  a  very  protracted  operation  is  liable  to  be  followed  by  prostration — both 
because  long  operations  generally  involve  the  loss  of  much  blood,  and  because 
the  prolonged  administration  of  chloroform  is  itself  a  very  serious  cause  of  de- 
pression. I  have  had  no  experience  of  the  effect  of  ether  when  administered 
for  a  long  time ;  but  there  seems  every  reason  to  believe  that  it  would  prove 
equally  depressing.  But  operations  in  children  are  often  made  longer  by  the 
necessity  which  there  is  for  examining  the  pnrts  under  chloroform  at  the 
time  of  the  operation,  since  the  child  will  not  permit  this  to  be  done  with- 
out the  anaesthetic.  In  all  cases,  however,  in  which  it  is  possible,  this  ex- 
amination should  be  performed  a  few  days  previously ;  and  the  surgeon 
should  come  prepared  to  begin  the  operation  at  once.  If  the  proceeding  is 
of  such  a  nature  that  the  child  must  necessarily  be  kept  for  a  long  while 
under  the  influence  of  the  anaesthetic,  it  seems  a  good  plan  to  administer  a 
stimulant  a  little  while  before,  such  as  a  glass  of  wine  or  a  little  sal-volatile. 

But  even  without  much  bleeding  or  prolonged  suffering,  there  are  some 
cases  of  operations  in  children  in  which  the  shock  proves  fatal  without  any 
obvious  cause.  This  is  no  more  than  what  happens  sometimes  to  very  sensitive 
adults  ;  but  it  is,  perhaps,  more  frequent  in  children.  Thus,  in  a  case  of  litho- 
tomy under  my  care,  the  bladder  was  reached  without  diiUculty  or  hieniorrhage  ; 
only  a  slight  delay  occurred  in  seizing  the  stone,  on  account  of  its  smallness  and 
smoothness  ;  the  child  was  on  the  table  altogether  only  a  few  minutes.  No 
bleeding  occurred  afterwards,  except  the  slight  oozing  which  frequently  follows 
the  flow  of  urine  over  the  surface  of  the  wound.  Still,  the  boy  never  rallied, 
and  died  next  day.  There  was  no  lesion  discoverable  on  post-mortem  exami- 
nation. Stimulants  were  given  in  this  case  ;  but  perhaps  not  so  freely  or  so  fre- 
quently as  they  should  have  been.  If  such  a  case  were  to  occur  again,  it  would 
be  well  to  make  the  child  take  small  quantities  of  wine  and  of  diff  usible  stimu- 
lants every  hour,  until  a  decided  change  for  the  better  resulted.  Of  the  serious 
effects  which  may  follow  upon  the  shock,  pain,  and  struggling  of  an  operation, 
even  when  there  is  no  haemorrhage,  the  following  example  occurred  to  me.  A 
twin  child,  a  few  weeks  old,  was  brought  to  me  for  advice  as  to  a  congenital 
tumour  of  the  orbit,  which  had  pushed  out  and  ruptured  the  globe  of  the  eye. 
In  consequence  of  the  rapid  growth  of  the  swelling,  life  could  not  be  long  main- 
tained unless  the  disease  were  removed  ;  yet  the  child  was  so  exceedingly  puny, 
emaciated,  and  feeble,  that  it  was  obvious  the  least  injury  might  prove  fatal, 
much  more  so  serious  a  proceeding  as  removing  a  tumour  which  filled  the 
whole  orbit,  and  projected  a  good  deal  on  to  the  face.  Having  placed  the  risks 
of  the  operation  fairly  before  the  mother,  I  proceeded  to  remove  the  tumour 
without  administering  chlorofcn-m.  Perhaps  this  was  not  the  best  course  which 
could  have  been  pursued.  Very  possibly  the  careful  administration  of  a  small 
quantity  of  the  anajsthetic,  sufficient  to  dull  the  sense  of  pain  without  producing 
more  profound  ansBsthesia,  might  have  saved  the  child  from  the  consequences 
which  did  ensue.  The  operation  was  finished  without  much  blood  having  been 
lost ;  but  then  the  child  passed  into  an  alarming  state  of  syncope.  Restoratives 
were  at  hand  ;  and  when  by  stinmlation  with  ammonia,  wet  sponges  dashed  on 
to  the  face  and  throat,  and  artificial  respiration,  tiie  powers  of  swallowing  had 
been  regained,  a  little  wine  and  brandy  could  be  given,  and  the  child  seemed 
restored  to  life.  But  she  soon  relapsed,  and  appeared  again  to  be  dead  ;  in 
fact,  was  pronounced  dead  by  some  of  those  who  were  standing  about. 
.Artificial  respiration  revived  her  for  the  time;  then  the  galvanic  battery  wafl 
brought  into  play,  and  applied  to  the  chest  with  marked  benefit ;  stimulants 
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beino:  also  constantly  administered.  But  for  three-quarters  of  an  hour  the 
child's  life  was  in  the  most  extreme  danger ;  and  as  soon  as  the  galvanism 
was  suspended,  syncope  recurred.  At  the  end  of  that  period,  she  recovered 
permanently  from  this  alarming  condition. 

This  mention  of  the  grave  symptoms  which  may  follow  upon  the  pain  and 
shock  of  an  operation  naturally  introduces  the  consideration  of  the  administra- 
tion of  anaesthetics  in  childhood.  No  department  of  surgery  has  profited  more 
by  the  discoveiy  of  anjesthetics  than  that  which  is  concerned  with  children's 
diseases.  It  is  very  frequently  quite  impossible  to  examine  a  diseased  joint 
satisfactorily  and  thoroughly,  to  sound  for  stone,  or  to  perform  any  other  exami- 
nation which  either  lasts  long  and  produces  pain,  or  which  requires  quiet  and 
silence,  without  rendering  the  child  unconscious.  Hence  the  administration  of 
ether  and  chloroform  is  of  daily  occurrence  in  our  children's  hospitals  ;  and  the 
very  great  rarity  of  accidents  from  such  administration  shows  that  in  all  essen- 
tial particulars  chloroform  (which  is  the  anaesthetic  usually  employed)  is  as  sale 
as  it  is  certainly  efficient.  But  chloroform  often  causes  unpleasant,  and  some- 
times even  alarming,  symptoms;  and  although  I  have  not  yet  had  the  misfor- 
tune to  witness  a  fatal  result,  I  saw  one  case  in  which  the  patient  was  only 
revived  by  a  vigorous  application  of  restorative  measures  from  a  condition  of 
apparent  death.  The  unpleasant  svmptoms  referred  to  are  chiefly  the  rapid 
fluctuations  of  pulse,  and  the  tendency  to  sudden  congestion  and  stertor.  Jf 
these  threatening  symptoms  be  overlooked,  and  chloroform  still  given,  the  pulse 
and  respiration  may  be  suddenly  suspended,  and  alarming  or  even  fatal  symp- 
toms ensue.  So  that  it  is  always  necessary  to  watch  the  pulse  closelj',  and  to 
give  chloroform  with  great  caution  in  children,  even  when  they  breathe  it 
quietly ;  and  still  more  when,  from  their  struggling  and  crying,  the  anaesthetic 
is  taken  in  irregular  and  often  very  full  doses.  Usually  after  such  struggles  the 
child  passes  almost  at  once  into  an  insensible  condition ;  and,  as  soon  as  this 
occurs,  the  chloroform  should  be  administered  only  to  such  an  extent  as  to  pre- 
vent struggling.  Both  children  and  grown  people  when  under  chloroform  will 
give  indications  of  pain,  while  the  real  feeling  of  pain  (at  least  if  tested  by  the 
patient's  remembrance  of  the  operation)  is  quite  absent.  It  is  therefore  not 
necessary  for  the  comfort  of  the  patient  that  every  movement  and  every  sound 
indicative  of  pain  should  be  suppressed. 

When  asphyxia  comes  on,  prompt  measures  will  almost  always  save  the 
patient.  The  tongue  should  be  at  once  pulled  as  far  as  possible  out  of  the 
mouth  with  a  pair  of  forceps,  and  artificial  respiration  should  be  resorted  to. 
Whatever  difference  of  opinion  may  exist  as  to  the  most  effectual  method  of 
performing  artificial  respiration  in  other  cases,  I  should  think  that  a  very 
little  experience  would  convince  any  >ne  that  in  those  at  least  of  asphyxia 
from  chloroform  in  childhood,  the  most  natural  and  simple  method  is  also  the 
best,  viz.  by  manipulation  of  the  ribs.  The  small  size  and  yielding  material 
of  the  chest-walls  in  childhood  enable  us  to  manipulate  the  lungs  througli 
them  almost  as  easily  as  if  they  were  uncovered.  Dr.  Marshall  Hall's  method 
(if  it  is  ever  more  effectual  than  manipulation)  is  certainly  inapplicable  in 
these  cases,  since  it  endangers  the  flow  of  substances  from  the  stomach  into  the 
larynx,  and  interferes  with  other  restorative  measures  which  may  do  good,  but 
which  cannot  be  allowed  to  supersede  artificial  respiration. 

It  does  not  appear  that  there  are  any  limitations  to  the  use  of  anaesthetics 
in  childhood,  I  have  administered  them  at  the  earliest  periods  of  life,  and 
believe  that,  with  proper  care,  operations  are  safer  with  them  than  without 
them,  even  in  the  most  exhausted  and  puny  infants.  In  harelip  and  other 
operations  about  the  mouth  which  do  not  last  a  long  time  I  rarely  administer 
chloroform,  although  I  have  no  strong  objection  to  doing  so;  but  in  all  other 
painful  proceedings  the  general  rule  should  be  to  give  it.  One  motive,  how- 
ever, for  the  use  of  anaesthetics  is  absent  in  children,  since  thej'  have  little 
apprehensio]!  of  the  operation,  and  thus  do  not  suffer  from  those  agonies  of  an- 
ticipation which  are  often  the  worst  part  of  a  surgical  operation  to  an  adult. 

As  soon  as  the  child  has  recovered  consciousness,  the  smarting  of  the 
wound,  and  the  remembrance  of  his  fright,  make  him  cry  violently ;  and 
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then,  unless  vomiting  seems  probable,  it  is  well  to  give  a  few  drops  of 
laudanum,  proportioning  the  dose  to  the  child's  age.  But  in  other  cases  the 
operation  is  succeeded  by  a  quiet  sleep.  Vomiting,  which  is  very  common 
with  children,  even  if  they  have  bad  no  food  for  some  time,  usually  sub- 
sides before  consciousness  is  completely  restored,  and  is  very  seldom  troublesome. 

Serious  operations  in  children  are  almost  always  followed  by  smart  fever. 
This  is,  however,  usually  transitory,  and  subsides  with  the  commencement  of 
suppuration,  and  it  may  be  much  diminished  by  irrigating  the  wouud  with 
water  dropped  out  of  a  bottle  by  means  of  a  lamp-wick,  or  the  application  of 
ice,  as  recommended  hy  Professor  Esmarch.  The  greater  probability  of  union 
by  first  intention  in  children  makes  it  justifiable  to  close  wounds  which  would 
be  left  to  granulate  in  the  case  of  an  adult  patient ;  but  any  dressing  which  is 
likely  to  prove  painful,  whether  in  application,  in  use,  or  in  removal,  ought  to 
be  avoided  as  much  as  possible. 

Malformations. 

Table  of  Malformations, 

I.  Of  the  whole  body,  or  general.  Double  monsters;  attached  foetal 
remains. 

II.  Of  the  head  and  face,    1.  Of  the  mouth :  congenital  fissm-e  ;  harelip  ;  fis- 

sured palate.* 

congenital  closure  or  atresia 
oris ;  microstoma  congenitum. 

2.  Of  the  nose :  congenital  absence. 

,,  fissure. 

3.  Of  the  eye :  t       „         defects  of  iris. 

cataract. 
„         closure  of  the  lids. 

4.  Of  the  head :  J  cephalsematoma,  congenital 

tumours ;   meningo-  and  encephalo-cele. 
Of  the  spine.    Spina  bifida  ;  congenital  tumours. 

III.  t)f  the  ueck.    Congenital  closure  of  cesophagus  ;  congenital  stricture. § 

IV.  Of  the  thorax.  fissure  of  the  bones  ;  malformati(>u  of  heiut.§ 
V.  Of  the  abdomen,  &c.    Congenital  defect  of  parietes;§  malformation  of 

viscera  ;§  imperforate  rectum  ;  congenital  hernia ;  ||  undescended  and 

retained  testis.lT 

Congenital  adhesion  and  imperforation  of  vagina.** 
Hypo-  and  epi-spadias  ;  extroversion  of  the  bladder.ft 
Hermaphroditism.    Congenital  defects  of  the  pelvis.§ 
Imperforation  of  the  urethra. 
VI.  Of  the  limbs.    Deficiency  of  bones  and  limbs  ;§  supernumerary  fingers 

and  toes  ;  webbed  fingers  and  toes  ;  congenital  dislocations  ;  fracture 

and  amputation  in  utero. 

Attached  Fat  us. 

In  very  rare  instances  twins  become  attached  in  the  womb,  and  are  born 
thus  into  the  world;  and  this  in  two  dillereut  conditions,  viz.  either  as  two 
living  individuals  united  at  some  part  of  their  bodies;  or  one  foetus  is  only 
imperfectly  developed,  and  in  this  imperfect  condition  is  attached  to  the  other 
as  a  parasite. 

*  Treated  of  above,  see  vol.  iv.  p.  414,  vol.  v.  p.  672. 

t  Troated  of  in  the  essay  on  Diseases  of  the  Eve,  vol.  iii. 

}  Treated  of  in  the  essay  on  Regional  Surueky. 

^  Nothing  is  said  about  these  malformations  here,  since  they  do  not  admit  of 
suTgieal  treatment.  ||  See  the  essay  on  Heunia. 

•[  See  the  essay  on  Diseases  of  the  Male  Ougans. 
**  See  the  essay  on  Dismses  of  Women. 
ft  See  the  essay  on  Diseases  ov  the  UitiNAEV  Organs, 
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Of  the  first  condition  the  Siamese  twins  and  the  Hungarian  sisters  are  tlie 
best-known  examples.  The  only  purely  surgical  question  which  occurs  with 
reference  to  the  treatment  of  such  cases  of  monstrosity  is  as  to  the  expe- 
diency of  dividing  the  connecting  ligament,  and  setting  them  free  from  wh>it 
is  not  merely  a  restraint  but  also  a  grave  danger,  since  the  death  of  one  twin 
must  necessarily  involve  that  of  the  other.  In  a  work  like  the  present  it 
would  be  absurd  to  waste  space  upon  such  curiosities  of  surgical  practice,  in 
the  treatment  of  which  the  surgeon  would  be  bound  to  have  recourse  to  the 
authorities  specially  devoted  to  the  subject.*  It  may,  however,  be  stated 
in  general  terms  that  when  important  parts  (such  as  the  anus)  are  common  to 
the  twins,  the  operation  is  impossible  ;  tliat  when  the  connection  is  in  or  near 
the  buttock,  a  communication  may  fairly  be  supposed  to  exist  between  the 
spinal  columns,  which  would  render  any  operation  fatal ;  but  that  when  the 
connection  is  sideways,  and  the  band  of  moderate  thickoess  and  extent,  the 
operation  ought  to  be  attempted,  and  has  been  performed  with  success  ;  t  also 
that  if  one  twin  die  before  tlie  other,  an  attempt  might  be  made  to  cut  the  dead 
one  away. 

The  second  class  of  joined  twins — viz.  that  in  which  one  of  the  twins  is 
only  slightly  developed,  and  included  in  the  living  twin  as  a  parasitic  growth 
— is  of  considerably  more  importance  in  surgery  than  the  former,  since  both 
the  diagnosis  and  the  treatment  become  occasionally  matters  of  considerable 
doubt  and  difficulty.  I  shall  consider  these  cases  under  the  natural  division 
of  attached  parasites  and  included  parasites;  but  we  must  not  forget  that 
this  division,  however  natural,  is  not  to  be  trusted  in  practice,  since  a  great 
part  of  the  attached  parasite  may  be  included.  However,  the  difference  is 
so  striking  between  those  cases  in  which  large  parts  of  the  parasitic  foetus 
(usuall)'  terminating  in  more  or  less  rudimentary  extremities)  hang  pendulous 
from  the  principal  organism,  and  those  in  which  the  parasitic  remains  form  a 
mere  tumour  which  may  not  even  be  prominent  under  the  skin,  that  the  dis- 
tinction will  always  be  made. 

No  difficult)'  of  diagnosis  can  exist  in  the  case  of  the  attached  parasite. 
The  advantages  and  the  feasibility  of  removing  it  from  the  body  to  which  it 
is  appended  will  depend  in  a  great  measure  upon  the  place  and  extent  of  its 
attachment,  and  partly  upon  the  nature  of  the  parasite  itself.  If  a  large  part 
of  the  imperfect  twin  is  attached  in  the  near  neighbourhood  of  vital  organs, 
as  in  the  case  of  the  Asiatic,  whose  cast  is  in  so  many  museums,  having  a 
large  part  of  the  body  and  both  extremities  of  another  foetus  hanging  from 
his  thorax,  much  care  would  be  required  in  attempting  the  removal  of  the 
parasitic  growth.  Still  there  would,  I  should  suppose,  be  no  insuperable 
difficulty  in  amputating  at  any  rate  so  much  of  it  as  would  restore  the  person 
to  a  natural  appearance  when  clothed.  A  clamp  might  be  fixed  tightly  on 
the  neck  of  the  tumour,  or  large  vessels  might  be  discovered  and  tied  before 


*  Amongst  which  may  be  specially  mentioned  Dr.  W.  Braune's  work  entitled  Die 
BoTppelbudungen  und  angebornen  Geschwi'dste  der  Kreuzbeingegend,  where  all  the  cases 
of  twins  attached  in  the  sacral  region  are  given. 

t  The  case  in  which  adhering  twins  were  successfully  separated  is  related  Ly 
Konig  in  the  Ephem.  Germanica  (nat.  cur.),  1690,  vol.  viii.  dec.  ii.  obs.  145. 

A  drawing  is  given  of  them  united  by  a  band,  which  is  described  as  stretching 
from  the  ensiform  cartilage  to  the  umbilicus,  and  as  being  an  inch  broad,  one  and  a, 
half  inches  deep,  and  five  inches  long.  The  umbilical  cord  was  single,  and  contained 
four  arteries  and  two  veins.  Its  lower  part  was  attached  to  the  band,  and  it  seems 
doubtful  whether  the  band  was  really  anything  more  than  a  fusion  of  the  two  cords. 
A  ligature  was  put  upon  it  first,  and  then  it  was  divided  with  a  knife.  The  sepa- 
ration, he  says,  was  effected  'ligatura  prsegressa  indies  strictiori,  dein  cultelli 
scissura.'  Mr.  Startin  proposed  a  similar  plan  for  the  separation  of  the  Siamesa 
twins,  by  surrounding  the  connecting  band  with  a  metallic  girdle,  formed  of  two 
parts  sliding  on  each  other,  and  hooped  together  by  pegs  or  notches.  One  of  thesi* 
notches  being  drawn  in  every  day  the  girdle  would  be  imperceptibly  tightened,  till 
merely  a  thin  band  of  skin  would  remain,  which  could  be  severed  without  any  risk 
{Brit.  Med.  Journal,  Feb.  20,  1869.) 
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the  operation,  or  the  pedicle  might  he  se%'ered  by  gradual  strokes  of  the  knife 
and  the  vessels  tied  as  they  were  divided,  or  finally  the  question  of  piecemeal 
amputation  at  several  sittings  might  be  entertained.* 

The  removal  of  such  parasites  when  they  occupy  (as  they  far  more  often 
do)  the  pelvic  region  is  very  necessary  to  the  patient's  comfort ;  but  here, 
before  their  removal  is  decided  on,  the  question  of  their  nature  and  con- 
nections must  be  very  carefully  considered.  In  those  cases  of  double  monsters 
(like  the  Hungarian  sisters)  where  the  twins  are  attached  by  a  broad  band 
near  the  buttocks,  it  has  always  been  found  that  either  the  rectum,  genitals, 
or  lower  end  of  the  spinal  column,  or  all  these  parts,  were  common  to  both 
bodies ;  and  therefore  that  the  twins  could  not  be  separated  without  fatal 
consequences.  But  when  the  deformity  is  that  which  is  commonly  called 
'  tlie  human  tripod,'  in  which  the  two  legs  of  another  fcEtus,  blended  to- 
gether into  one,  are  attached  to  the  pelvis,  no  such  connection  is  probable. 
The  genitals  of  the  parasitic  fcetus  as  well  as  the  spinal  column  are  probably 
absent ;  and  if  they  were  developed,  it  would  still  be  possible  in  many  cases 
to  remove  the  projecting  extremities.  In  cases  of  tripodism,  therefore,  am- 
putation should  be  practised,  especially  on  males,  in  whom  the  defect  could 
only  be  concealed  from  view  by  condemning  them  to  wear  female  clothing. 
All  the  published  cases  of  this  deformity  will  be  found  collected  in  the  work 
of  Braune,  r>ie  Doppelbtldungen,  &c.  I  would  especially  call  attention  to  the  case 
(mentioned  in  that  work  on  p.  20)  of  Anna  M.  Przesomyl,  a  Bohemian.  She  was 
shown,  at  six  years  of  age,  to  the  Gesellsch.  d.  Naturforscher  in  Prague,  and 
had  then  an  irregular  oval  swelling,  covered  by  the  normal  skin,  hanging 
from  the  buttock  by  a  pedicle,  so  that  it  struck  against  the  legs  when  she 
walked.  The  skin  was  healthy,  except  over  the  pedicle,  where  it  was  thin, 
and  almost  like  mucous  membrane.  Bodies  resembling  long  bones  could  be 
felt  in  the  tumour,  and  there  were  '  evident  traces  '  of  fingers  or  toes  project- 
ing from  its  lower  part.  Fcetus  in  foetu  was  universall}'  diagnosed.  As  no 
evidence  could  be  obtained  of  the  extent  of  the  tumour  inside,  or  of  the  nature 
of  the  connection  with  the  pelvic  organs  or  spine,  the  operation  was  declined. 
The  child  was  then  taken  about  as  a  show,  and  seen  by  all  the  anatomists  and 
surgeons  of  Germany,  Holland,  Sweden,  and  Denmark.  Dieft'enbach  wanted 
to  remove  the  parasitic  growth  ;  but  the  father  would  not  consent  on  account 
of  tlie  gain  which  he  made  by  showing  the  child.  The  parasite  grew;  but  her 
health  continued  quite  good.  At  sixteen  she  determined  to  have  it  removed 
(although  she  could  walk  quite  upright,  and  had  perfect  health),  so  much  did 
she  suffer  from  the  weight  of  the  parasite.  Its  shape,  size,  &c.  are  shown  in  an 
engraving  in  Braune's  work.  The  length  was  about  2G  inches :  the  weight 
wiis  guessed  at  about  20  pounds  ;  the  pedicle,  which  passed  into  a  kind  of  niche 
in  the  buttock,  was  about  as  thick  as  the  forearm. t  It  was  successfully 
amputated  through  its  first  swollen  portion,  leaving  a  considerable  stump  ;  but 
tiiis  stump,  which  would  never  heal,  was  accidentally  attacked  with  gangrene 

*  Since  the  above  was  written,  I  have  been  informed  by  Dr.  Panooast,  jun.,  of 
Philadelphia,  of  a  case  in  which  his  father  has  supcessfully  removed  with  the 
eeraseur  an  attached  parasite  from  the  facial  region.  The  photograplis  of  the  cliild 
before  and  after  operation  are  in  the  Museum  of  St.  Bartholomew's  Hospital.  This 
operation  seems  to  have  been  done  in  early  infancy ;  and  it  would  probably  be  in 
must  cases  advisable  to  make  the  attempt  as  soon  as  possible.  More  than  ordinary 
complieations  in  the  operation,  or  unusual  weakness  of  the  infant,  mi^ht  induce 
the  surgeon  to  wait  for  a  time.  Tiie  photographs  referred  to  show  that  the  parasitic 
fostus  was  attached  to  one  cheek  of  the  living  child,  tliat  the  body  was  provided 
with  rudimentary  extremities,  and  ended  in  a  large  fibro-fatty  mass  ;  and  that  on 
culling  it  open  many  of  the  parts  of  the  natural  body  could  be  distinctly  traced  in 
it,  especially  the  gastro-intestinal  tract.  The  only  harm  that  was  occasiono-d  by 
its  removal  appears  to  have  been  that  a  fistula  into  the  mouth  of  the  infant  was 
left  in  consequence  of  the  buccinator  muscle  having  been  prolonged  into  the  coverings 
of  the  parasitic  fn»tus,  and  having  been  injured  in  its  removal.  It  is  very  much  to 
be  wished  that  further  particulars  of  this  remarkable  case  should  be  published. 

t  Pray.  Vierlcljahrsschrift,  1850,  vol.  xxv.  p.  74. 
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in  consequence  of  a  fall,  and  was  then  successfully  removed  by  ligature  and 
sawing  through  its  bony  connections.  In  the  end  the  girl  seems  to  have  been 
quite  cured.* 

I  need  not  dwell  here  on  the  cases  of  included  parasites  (i.e.  foetal  remains 
forming  a  tumour,  either  subcutaneous  or  in  one  of  the  great  cavities  or  vis- 
cera), since  such  cases  must  be  treated  on  the  same  rules  as  any  other  inno- 
cent tumour.  It  is,  in  fact,  only  when  the  parasite  is  near  the  surface,  and 
lies  in  a  situation  in  which  such  growths  are  often  met  with,  as  the  sacral  or 
coccj'geal  region,  that  the  nature  of  the  affection  can  be  even  suspected  before 
operation.  The  general  rule  of  surgery  must  be  borne  in  mind,  that  when  a 
tumour  threatens  life,  it  is  justihable  to  run  any  risk  for  its  removal ;  but  that 
in  operations  of  complaisance,  as  those  are  termed  which  are  performed  on 
account  of  affections  not  incompatible  with  bodily  health,  no  danger  ought 
to  be  incurred,  except  at  the  express  wish  of  the  patient,  or  his  friends,  if  a 
child,  after  the  nature  of  the  case  has  been  properly  explained. 

Congenital  sacral  tu7nours. — In  connection  with  these  cases  of  included  foetus 
and  attached  foetus  we  must  also  speak  of  those  rare  cases  in  which  congenital 
tumours  are  found  in  the  sacral  region,  which  have  no  distinct  marks  of  para- 
sitic origin.    Such  are  the  cystic,  fibroid,  and  fatty  congenital  tumours. 

These  tumours  it  is  important  on  many  grounds  to  distinguish  from  the 
included  and  attached  parasites.  They  are  divided  by  Braune  into  three 
categories:  1.  coccygeal  tumours,  which  are  compoimd  cystic,  and  other  con- 
genital and  more  or  less  solid  tumours  of  this  region  ;  2.  simple  cysts ;  3.  caudal 
excrescences  and  lipomata.  The  first  class  are  of  various  composition,  and  grow 
more  or  less  rapidly.  They  are  intimately  connected  to  the  sacrum  and  to 
the  coccyx,  when  that  bone  is  developed  ;  and  they  very  frequently  are  in 
connection  with  the  spinal  membranes.  When  the  spinal  canal,  however,  is 
closed,  they  usually  spring  from  the  interior  of  the  pelvis,  and  press  the  coccyx 
backwards.  The  anus  is  displaced  forwards,  and  the  growth  is,  according  to 
Braune,  always  limited  by  the  edge  of  the  gluteus  maximus  muscle.  Opera- 
tive interference  with  such  tumours  i?  in  the  highest  degree  dangerous,  and 
should  by  all  means  be  avoided  if  possible,!  though  the  occurrence  of  convul- 
sions or  other  symptoms  dangerous  to  life  may  induce  the  surgeon  in  rare 
instances  to  interfere.  Such  was  the  case  in  the  only  tumour  of  this  kind 
which  I  have  myself  seen.  It  was  in  appearance  a  simple  fatty  tumour,  but 
was  connected  with  the  interior  of  the  spinal  canal,  and  had  caused  convul- 
sions. It  was  extirpated  with  success  by  Mr.  Athol  Johnstone,  whom  I  assisted 
in  the  operation.  We  both  saw  distinctly  the  bulging  and  pulsation  of  the 
spinal  membranes  after  the  removal  of  the  tumour.  The  child  died  of  another 
disease  some  months  afterwards;  and  the  nature  of  the  tumour  was  proved  by 
dissection.  J 

The  other  descriptions  of  congenital  sacral  tumour,  viz.  the  cystic  and  the 
caudal  or  lipomatous,  are  apparently  somewhat  less  dangerous,  especially  the 
former,  although  none  of  these  tumours  can  be  operated  on  without  risk. 

The  main  points  in  the  consideration  of  these  rare  affections  are  to  dis- 
tinguish if  possible  between  the  congenital  tumour  and  the  parasite,  and  to  de- 
termine in  the  case  of  either  of  them  whether  there  is  any  connection  with  the 
interior  of  the  spinal  canal  or  with  the  pelvic  viscera.  The  distinction  between 
the  parasites  which  do  not  show  characteristic  shapes  fas  those  do,  for  instance, 
which  terminate  in  fingers  and  toes)  and  the  tumours  is  by  no  means  easy. 
Even  after  removal  from  the  body,  it  is  not  always  possible  to  be  confident  as 


*  Other  instances  of  the  successful  removal  of  these  superfluous  limbs  will  be 
found  in  my  work  on  the  Surgical  Treatment  of  Children's  Diseases,  2nd  edition, 
pp.  11,  12. 

+  Braune  gives  reference  to  46  cases,  in  16  of  which  operative  measures  were 
attempted  ;  but  in  only  6  with  success.  In  all  5  extirpation  was  the  method  adopted, 
which  is  much  preferable  to  ligature  or  punctiire.  The  subdivisions  which  Dr. 
Braune  makes  of  this  class  of  tumours  are  not  necessary  for  our  purpose. 

I  Fath.  Soc.  Trans,  vol.  viii.  pp.  16-28. 
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to  those  whicli  contain  a  number  of  cysts  mixed  with  various  tissues,  such  as 
shapeless  masses  of  cartilafje  and  bone,  whether  these  tissues  are  parts  of  an 
imdeveloped  foetus  or  nieie  accidental  formations.* 

I  published  a  short  time  since  the  account  of  a  very  large  congenital  tumour, 
of  the  compound  cystic  variet)',  projecting  in  the  left  buttock,  and  attached 
near  the  coccyx,  which  I  removed  successfully  from  a  female  child,  three 
years  of  age.  The  tumour  was  so  intimately  connected  with  the  lower  bowel 
that  it  had  an  impulse  on  coughing  just  like  a  hernia.  The  contents  of  the 
large  cyst  were  fluid,  resembling  cream  in  colour,  but  very  fetid.  At  its 
base  were  some  smaller  cysts,  but  no  distinct  traces  of  any  foetal  structure. t 
A  somewhat  similar  case,  under  the  caie  of  M.  Stoltz  of  Strasbourg,  appears 
to  have  been  of  the  dermoid  variety.  J  Numerous  other  instances  of  the 
successful  extirpation  of  these  congenital  sacral  tumours  have  been  put  on 
record. 

In  congenital  sacral  tumour,  whether  from  foetal  inclusion  or  not,  the  ques- 
tion of  surgical  interference  depends  not  on  the  origin  but  on  the  connections  of 
the  tumour;  that  is  to  say,  that  there  are  foetal  tumours  which  maybe  re- 
moved with  perfect  success,  while  there  may  be  other  tumours,  not  foetal,  in 
wiiich  the  formation  may  be  so  far  within  the  pelvis  as  to  be  inaccessible  to 
the  knife.  Another  point  is,  I  think,  equally  clear  from  the  records  of  the 
treatment  of  such  cases,  viz.  that  the  total  removal  of  the  tumour  is  a  safer 
course,  if  surgicai  interference  is  admissible  at  all,  than  any  partial  operation. 

Thus  in  a  well-known  case  under  his  care,  Sir  B.  Brodie  says :  '  Contrary  to 
my  advice,  a  surgeon  made  an  incision  into  the  tumour,  which  not  only  served 
no  useful  purpose,  but  left  him  in  a  worse  state  than  he  was  before.  Different 
cysts  suppurated,  discharging  pus  and  adhesive  fluid  ;  sometimes  a  collection 
of  fluid  and  pus  pressed  on  the  rectum,  occasioning  a  difficulty  of  expulsion  of 
freces,  and  then  discharging  its  contents  into  the  bowel.  After  this  he  was 
always  in  a  state  of  greater  or  less  suffering.  He  lost  flesh,  had  occasional 
attacks  of  fever,  and  at  last  he  sank  and  died.' — Path.  Sue.  Trans,  vol.  iii.  p.  447. 

In  fact,  it  is  difficult  to  see  what  useful  purpose  is  to  be  served  by  these 
partial  proceedings.  Either  the  tumour  is  within  reach  of  dissection,  or  it 
is  not.  If  it  be,  and  if  the  operation  be  undertaken  in  childhood,  and  the 
operator  succeed  in  removing  the  tumour  entire,  there  is  hardly  an  instance  on 
record  in  whicli  the  operation  failed  of  success  in  uncomplicated  cases.  But 
suppose,  on  the  other  liaad,  that  the  tumour  passes  so  deeply  into  the  pelvis  as 
to  be  beyond  the  reach  of  the  knife  ;  what  prospect  is  there  then  that  even  a 
child,  far  less  an  adult,  could  survive  the  diffuse  cellular  inffamraation,  the 
consequent  abscess  in  contact  with  the  pelvic  peritoneum,  and  the  possible 
visceral  complications  which  would  follow  from  laying  open  such  a  cyst  with  a 
view  to  its  obliteration  by  granulations,  or  from  passing  a  seton  through  it, 
or  from  injecting  it  with  an  irritating  fluid  ?  I  think  it  undeniable  that  in  any 
doubtful  case  the  more  prudent  course  would  be  to  endeavour  to  remove  the 
tumour;  and  if  this  turns  out  to  be  impossible,  then  as  k  pis-aUer  to  remove  a.* 
much  of  it  as  possible,  and  leave  the  remaining  cavity  to  granulate  up  I 
speak  of  it  as  a  cavity  because  these  tumours  are  generally  more  or  less  cystic : 
and  I  should  suppose  that  the  prolongation  of  a  solid  tumour  deep  into  the 
body  could  be  ascertained  before  operation. 

The  question,  then,  resolves  itself  into  discovering  the  connections  of  the 
tiunour  as  far  as  possible — whether  it  communicates  with  the  spinal  canal,  with 
the  rectum  or  bladder,  or  passes  up  so  far  into  the  pelvis  as  to  be  inaccessible. 
The  diagnosis  must  be  allowed  to  be  sometimes  very  difficult.  If  the  tumour, 
as  in  my  Citse,  be  situated  quite  to  one  side  of  the  middle  line,  the  idea  of  il> 
spinal  origin  may  be  laid  aside ;  but  in  all  doubtful  cases  the  nature  of  the 


*  This  remark  is  illustrated  by  a  preparatiou  in  St.  George's  Hospital  Museum, 
Consi.sting  of  a  number  of  irregular  pieces  of  bone  from  a  congenital  tumour  removed 
by  Sir  B.  Krodie  from  the  sacral  region.    The  operation  proved  fatal. 

t  Suryiral  Treatment  of  Children's  Diseases,  p.  14. 

I  See  the  French  translation  of  the  above  work  by  Dr.  Larcher,  p.  17. 
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fluid  contained  in  the  sac  should  be  very  carefully  ascertained  by  puncture  and 
subsequent  chemical  observation.  The  communication  with  the  spinal  canal  is 
often  so  small  as  to  escape  detection  by  physical  examination;  so  that  if  a 
tumour  lying  in  or  near  the  middle  line  contains  fluid  resembling-  that  of  spina 
bittda,  it  must  be  regarded  as  of  spinal  origin  ;  and  no  attempt  should  be  made 
to  extirpate  it. 

The  communication  of  a  tumour  of  this  kind  with  the  rectum  can  be  judged 
of  by  the  occasional  discharge  of  its  contents  in  the  motions.  Whether  this 
fact  precludes  the  possibility  of  successful  removal,  is  a  question  for  the  sur- 
geon carefully  to  ■weigh.  It  is,  to  say  the  least,  an  obstacle  to  operation. 
Communication  with  the  other  pelvic  viscera,  as  the  bladder  or  vagina,  is  no 
doubt  possible  ;  but  I  do  not  know  of  an  instance. 

The  depth  to  which  the  tumour  extends  in  the  pelvis  can  only  be  imper- 
fectly determined  before  operation.  On  the  one  hand,  my  case  shows  that 
even  a  very  distinct  impulse  may  be  present  without  the  tumour  being  in 
contact  with  the  abdominal  portion  of  the  intestines,  or  penetrating  into  the 
general  peritoneal  cavity ;  while  a  case  reported  by  Senftlebeii  *  on  the  other, 
proves  that  the  peritoneum  may  be  opened  in  operating  on  a  case  where  no 
such  impulse  has  been  noted,  though  it  proves  at  the  same  lime  that  such  an 
accident  is  not  necessarily  fatal. 

In  the  Brit.  Med.  Juurn.,  March  2.3,  1867,  I  have  collected  the  results  of  all 
the  cases  of  congenital  sacral  tumour,  which  are  reported  by  Braune,  where 
operations  were  practised,  with  the  addition  of  Corradi's,t  Senftleben's,  and 
Jollye's  X  cases,  which  were  published  since  the  date  of  Braune's  work,  and  all 
of  which  were  successful. 

The  following  are  the  main  results :  I.  As  to  congenital  tumours  not  of 
a  foetal  nature,  including  all  forms  of  tumour,  both  solid  and  cystic,  extir- 
pation was  carried  out  in  nineteen  cases  reported  by  Braune,  though  in  some 
of  them  it  seems  not  to  have  been  complete. 

Four  of  these  tumours  communicated  with  the  spinal  canal.  In  the  two 
cases  where  the  surgeon  was  able  to  remove  the  whole  tumour,  the  operation 
succeeded  ;  the  tumour  being  in  both  cases  fatty.  In  the  two  other  cases  the 
tumour  (more  or  less  cystic)  was  only  partially  removed,  and  death  followed. 

In  Ave  cases,  where  the  tumour  was  pendulous  and  more  or  less  solid 
('  caudal  lipomata,'  Braune),  extirpation  was  complete,  and  successful  in  all. 

This  leaves  ten  cases  of  tumours,  chiefly  cystic,  unconnected  with  the  spinal 
canal,  and  attached  to  the  sacrum  or  coccyx.  Extirpation  was  only  partial  in 
two  cases  ;  in  one  of  which  the  result  was  fatal,  in  the  other  doubtful.  In  the 
other  eight  cases  the  removal  seems  to  have  been  complete,  and  all  the  patients 
recovered  except  one.    To  these  Mr.  Jollye's  case  is  to  be  added. 

The  other  methods  of  treatment,  less  radical  and  in  appearance  less  for- 
midable, show  nevertheless  a  result  in  striking  contrast  to  the  great  success  of 
removal.  Under  the  head  of  simple  'incision,'  or  'puncture,'  are  contained 
the  records  of  four  cases  of  'coccygeal  tumour,'  and  five  of  'sacral  hygromata.' 
All  were  fatal.  But  in  another  case  of  sacral  hygroma,  puncture  followed  by 
iodine  injection  was  effectual  in  curing  the  disease.  The  ligature  was  used  in 
three  cases  of  coccygeal  tumour,'  and  in  two  cases  of  sacral  hygroma:  the  two 
latter  cases  were  cured,  the  three  former  were  all  fatal ;  but  it  is  fair  to  note  that 
in  two  of  them  it  seems  as  if  the  complete  extirpati<m  of  the  tumour  was  con- 
templated, but  was  found  impossible,  owing  to  its  extensive  connections,  the 
disease  being  of  a  malignant  nature.  Here  the  ligature  seems  to  have  been 
employed  only  as  a  last  resource,  probably  to  save  the  patient  from  bleeding  to 
death. 

The  inference  from  this  is  inevitable,  that  in  all  those  cases  of  congenital 
sacral  or  coccygeal  tumour  in  which  it  appears  desirable  to  interfere  at  all.  the 
complete  removal  of  the  tumour,  either  by  the  knife  or  the  ligature,  should  be 


'   *  Beutsche  Klinik,  1865,  p.  174. 
.  t  Ann.  univer.  di  Med.  for  1866,  vol.  cxcv.  p.  423. 
VOL.  V.  3  P 
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the  aim  of  the  surgeon,  and  that  it  is  in  reality  far  more  safe  to  dissect-out  the 
tumcur  than  to  pass  a  ligature  beneath  it.  In  a  case  where  the  tumour  spreads 
so  far  into  the  pelvis  that  it  cannot  be  followed  with  the  knife,  the  lij^atuie 
perhaps  must  be  used,  but  it  can  hardly  succeed  in  curing  or  even  checking  the 
progress  of  the  disease.  Punctures  (except  for  purposes  of  exploration),  in- 
cisions, and  setons,  ought  to  be  absolutely  rejected ;  nor  would  1  advocate  the 
employment  of  iodine  injection  in  any  case  that  seemed  at  all  suitable  for 
removfil. 

Next  with  reference  to  tumours  of  fcetal  origin.  After  laying  down  the 
natural  division  of  these  foetal  tumours  into  '  supernumerary  luiibs '  and  '  para- 
site-tumours,' and  calling  attention  to  the  insufficiency  of  minor  operations,  Dr. 
Braune  says:  'Either  amputation  or  extirpation,  whether  with  the  knife, 
ligature,  or  ecraseur,  must  always  be  the  operation  undertaken.  In  case  of 
supernumerary  limbs,  flaps  are  formed,  and  the  proceeding  more  resembles  an 
amputation,  while  in  the  parasite-tumours  it  is  more  of  the  character  of  ex- 
tirpation. Where  the  tumour  is  pedunculated,  pendulous,  or  with  a  bony 
attachment  and  very  vascular,  the  ecraseur  may  be  used  with  advantage,  or 
Middeldorpf s  galvano-caustic,  which  more  than  replaces  the  old  ligature  and 
annular  application  of  the  cautery. 

'  Incision  into  the  fluctuating  swelling  was  practised  twice,  and  was  followed 
in  both  cases  by  death.  In  one,  injury  of  the  spinal  membranes  was  the  cause, 
the  tumour  being  of  the  nature  of  spina  bihda. 

'  The  bony  stalk  was  sawn  through,  and  its  upper  part  left  in  the  pelvis  in 
three  cases,  and  in  all  with  success. 

'  Extirpation  was  practised  eleven  times,  ten  times  with  success,  in  the 
other  with  a  fatal  result,  spina  bifida  being  also  present. 

'  The  ligature  was  used  three  times,  twice  successfully,  once  it  had  to  be 
taken  ofl'  again  on  account  of  convulsions.' 

The  three  amputations  referred  to  above  were — 1.  By  Pitha,  quoted  .above, 
p.  vi.  2.  By  Geller  (Virchow's  Arch.  vi.  520),  of  a  tumour  terminating  in  a 
linger  aud  of  very  large  size,  which  was  removed  at  the  age  of  eight  weeks. 
3.  By  Schuh  {Wien.  Med.  Wochensch.  1855,  No.  51  j,  of  a  large  tumour  con- 
taining portions  of  intestine,  nerves,  and  numerous  pieces  of  bone,  and  attached 
to  the  sacrum  by  a  bony  pedicle. 

To  these  instances  of  amputation  of  supernumerary  limbs  I  may  add  Dr. 
Corradi's  case,  in  the  Annali  Tlnicermli  for  18GG. 

The  successful  cases  of  extirpation  of  a  sacral  tumour  with  fcetal  remains 
belong  to  the  following  surgeons:  Jacob  of  Dublin,  Otto,  iMiddeldoipf, 
T.  Blizard,  Schwartz,  Langier,  Porta,  Lotzbeck,  Emmerich,  and  Osiander.  For 
the  references,  I  must  refer  to  Dr.  Braune's  work. 

To  these  instances  of  successful  extirpation,  Senftleben's  case,  above  quoted, 
is  to  be  added ;  making  the  number  of  successful  operations  eleven,  against 
one  failure. 

The  total  result  of  this  series  of  operations  would  be,  that  we' have  two 
instances  of  successful  amputation  of  well-marked  and  large-sized  super- 
numerary limbs,  two  of  amputation  of  tumours  of  fcetal  character  and  attached 
to  the  pelvis  b}'  a  stalk,  and  twelve  of  extirpation  of  tumours  of  a  foital  nature 
apparently  not  so  attached,  and  that  in  all  the  cases,  except  one  ot  the  hist- 
named,  the  operation  succeeded ;  while  in  the  fatal  case  the  disease  was  com- 
plicated with  spina  bifida. 

I  think,  then,  that  the  evidence  which  I  have  here  produced  (and  which 
includes,  though  perhaps  not  the  whole,  certainly  the  great  bulk  of  the 
published  cases)  is  very  favourable  to  operative  interference  in  these  distressing 
deformities.  The  results  of  experience  also  confirm  the  conclusions  of  a  priuri 
reasoning,  in  showing  that  when  operative  measures  are  necessary,  total  removal 
is  the  proceeding  that  should  be  adopted.  In  the  great  majority  of  cases  I 
think  that  the  kuife  will  be  found  safer  than  the  ecraseur,  and  a  fortiori  than 
the  ligature. 

It  appears  more  prudent,  both  in  cases  of  subcutaneous  parasitic  formations 
and  in  compound  tumours,  not  to  be  too  anxious  to  ej^tirpate  the  entire  growth. 
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If  the  projecting  portion  which  is  interfering  with  the  patient's  comfort  be  re- 
moved, that  is  all  that  may  be  necessarj'.  A  too-deep  dissection  may  easily 
produce  fatal  mischief.  It  does  not  seem  that  supei-numerary  limbs,  if  amputated, 
ever  grow  from  their  base  ;  and  in  the  case  of  tumours,  though  they  may  cer- 
tainly grow  again,  the  risk  of  having  to  perform  a  second  operation  seems  to  be, 
on  the  whole,  the  less  evil  of  the  two.  The  simple  cyst  must,  however,  of 
course  be  extirpated  entire,  if  at  all. 

Conf/mitnl  malformutionx  of  the  face  are  not  limited  .to  harelip  iind  fissured 
palate  exclusively,  although  those  malformations  form  so  much  the  larger  part 
of  the  whole,  that  a  man  may  have  had  an  extensive  experience  in  the  treat- 
ment of  them  without  ever  having  had  an  opportunity  of  seeing  the  rarer  lorms. 

A  condition  of  the  mouth  is  spoken  of  similar  to  that  which  so  often  affects 
the  anus,  viz.  congenital  imperforation — atresia  oris.  It  does  not  seem,  how- 
ever, that  any  instance  is  related  as  having  occurred  within  modern  times.  The 
treatment  would  consist  in  removing  the  membrane  which  closed  the  mouth, 
and  attempting  to  imite  the  skin  to  the  mucous  membrane  around  the  opening, 
so  as  to  promote  union  by  the  first  intention,  without  which  a  recurrence  of 
contraction  would  be  to  be  feared. 

The  congenital  smallness  of  the  mouth  (microstoma  congenitum)  spoken 
of  by  Von  Amnion  and  Dieft'enbach  *  appears  to  be  merely  a  phenomenon  of 
deficiency  in  the  development  of  the  lower  jaw,  and  therefore  to  be  beyond 
treatment. 

A  fissure  similar  to  the  common  harelip  is  said  t  to  have  been  occasionally 
noticed  in  the  lower  lip ;  and  anotlier  similar  deforjnitv  is  that  which  extends 
laterally  from  the  angle  of  the  mouth,  so  as  to  expose  the  back  teeth.  J 

Fissures  into  the  nostril  thi'ough  the  substance  of  the  cheek  are  also  met  with 
in  a  few  instances. 

All  such  deformities  must  be  treated  on  the  same  general  principles  of 
plastic  surgery  which  guide  us  in  operations  for  harelip  ;  viz.  to  close  the 
opening  by  drawing  over  it  the  soft  parts  with  their  raw  edges  in  as  neat 
apposition  as  possible,  and  with  as  little  tension  as  may  be.  Any  adhesions  to 
the  bones  of  the  face  which  render  this  diflicult  m  ist  be  divided.  If  the  cleft 
be  very  large,  it  may  be  necessary  to  cut  free  a  flap  to  glide  over  and  fill  it ; 
and  in  all  cases  in  which  the  muscles  tend  to  drag  on  the  wound,  their  action 
should  be  neutralised  by  the  '  harelip  suture.' 

Congenital  absence  of  the  nose  has  been  spoken  of,  the  feature  being  replaced 
by  two  mere  openings  on  the  surface  of  tlie  face ;  and  an  operation  has  been 
described,  which  is  said  to  have  cuied  this  horrible  deforraitv^§  It  is  not,  how- 
ever, very  clearly  described,  nor  does  the  case  seem  to  have  been  satisfactorily 
followed  up.  It  is  diificult  to  understand  how  a  prominent  feature  could  be 
fashioned  out  of  the  soft  parts,  if  the  nasal  bones  were  wholly  absent.  In  such 
a  case  Langenbeck's  operation  for  transplanting  the  periosteum  of  the  frontal 
bone  might  possibly  be  of  service. 

The  congenital  defects  of  the  organs  of  vision  have  been  spoken  of  in 
vol.  iii. 

The  malformations  of  the  brain  and  its  coverings,  which  give  rise  to  the 
tumours  of  the  skull  named  meningocele,  and  encephalocele,  will  be  found 
described  with  the  other  tumours  of  the  same  region  in  the  essay  on  Regional 
Surgery. 


*  Fritze  u.  Eeich,  Plastische  Ckir.  p.  90. 
t  Nelaton,  Path.  chir.  vol.  ii.  p.  699. 

X  Von  Ammon,  Angehorne  Chir.  KranJcht  tab.  iv.  p.  14;  Debout,  Bidl.  de  Ther. 
vol.  Ixiii.  p.  1.5.  Sir  W.  Ferfjusson,  in  his  lectures  at  the  Eoyal  College  of  Surgeons, 
exhibited  drawings  of  each  of  these  malformations  {Lancet,  June  25,  1864);  and 
drawings  of  all  these  malformations  of  the  face  have  been  inserted  by  Dr.  Larcher  in 
his  translation  of  my  work  on  the  Surgical  Treatment  of  Children's  Diseases.  (See 
above  fig.  360,  p.  581.) 

§  Maisonneuve,  in  Bull,  de  Ther.  1855,  vol.  xlix.  p.  559. 
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The  next  congenital  afiection  which  should  engage  our  attention  is  spina 
bifida.  This  is  a  malformation  which  is  seen,  perhaps,  more  frequently  than 
any  other  except  harelip.  It  may  he  defined  as  a  congenital  hernia  of  the  spinal 
membranes  through  a  Hssure  in  the  walls  of  the  canal.  Thus  a  tumour  is  formed, 
which  is  usually  of  a  ronnded  shape,  lying  in  the  middle  line  of  the  back, 
fluctuating,  often  semi-transparent,  fidhering  to  the  bones  of  the  column  either 
directly  or  by  means  of  a  pedicle. 

Anatomy. — I  shall  not  attempt  in  this  place  to  describe  the  anatomy  of  the 
rarer  forms  of  spina  bifida,  some  of  which,  sucii  as  complete  fissure  of  the  whole 
spine,  are  incompatible  with  life,  and  therefore  of  no  practical  interest ;  while 
others,  such  as  the  multilocular  tumours,  those  which  are  complicated  with 
complete  absence  of  vertebrse,  tliose  which  arise  from  fissure  of  the  body  instead 
of  the  laniinic,  &c.,  are  so  rarely  met  with  that  each  case  would  require  a 
separate  description.  Excluding  these  rarer  forms,  let  us  study  the  surgical 
anatomy  of  spina  bifida,  in  the  same  manner  as  that  of  other  hernire,  by 
describing  the  composition  of  (1)  the  coverings,  (2)  the  sac  and  its  neck,  (3) 
the  contents. 

1.  The  tumour  is  in  most  cases  covered  by  healthy  and  tmaltered  skin  ; 
frequently,  however,  the  skin  is  variously  modified  i'rom  the  standard  of  health. 
Cases  are  recorded  in  which  the  density  of  the  skin  was  increased,  so  that  it  is 
described  as  hard  and  coriaceous ;  *  but  it  is  far  more  common  to  find  the  skin 
thinned  or  even  altogether  deficient.  This  is  due  to  one  of  two  causes;  either 
the  skin  was  originally  properly  formed,  witli  the  cutis  aud  epidermis  natural, 
but  has  become  thinned  as  the  tumour  increased,  (n-  the  skin  has  been  congeni- 
tally  deficient,  being  represented  only  by  a  thin  fibrous  materinl  (something 
like  a  cicatrix)  covering  the  spinal  membranes,  or  even  altogetlier  absent,  so 
that  a  bluish-red  membrane  permeated  by  vessels  is  exposed,  which  is  the 
spinal  dura  mater.  In  some  of  these  cases  it  is  sai'd  that  the  latter  meuibraue 
also  has  been  absent,  and  the  arachnoid  exposed.  Wlieii  the  coverings  of  the 
tumour  are  thin,  serum  may  ooze  through  them  without  any  actual  hole  ;  t 
but  ulceration  very  soon  takes  place  as  the  tumour  increases,  and  then  the  sac 
bursts. 

2.  The  sac  of  a  spina  bifida  is  formed  of  the  membranes  of  the  cord  matted 
together;  and,  in  some  rare  cases  where  extensive  malformation  is  connected 
with  hydrocephalus,  this  sac  is  lined  by  the  substance  of  tiie  cord  itself,  spread 
out  into  a  thin  layer  on  the  inside  of  the  membranes.  Its  neck  is  formed  by  an 
opening  in  the  laminae  and  spinous  processes  of  one  or  more  vertebrae,  and  is 
longer  or  shorter  according  to  circumstances.  When  the  hole  in  the  canal  is 
large  and  the  tumour  sessile,  there  seems  to  be  no  neck;  while  at  other  times 
the  tumour  hangs  down  over  the  cliild's  back  by  a  long  stalk,  which  in  one 
case  is  said  to  have  been  a  foot  in  length.  1: 

3.  The  contents  of  the  sac  ave,Jirst,  in  all  cases  more  or  less  watery  fluid — 
the  subarachnoid  fluid  ;  second,  in  most  instances  a  portion  of  the  cord  itself, 
or  the  Cauda  equina,  or  some  of  the  spinal  nerves ;  and  lastlt/,  in  very  rare  cases 
more  or  less  of  connective  tissue,  or  of  fat.  Spina  bifida  is  caused  either  by  an 
arrest  of  development  in  the  arches,  or  by  a  dropsv,  probably  infiammatory,  of 
the  membranes  before  the  bones  are  ossified. •  Either  cause  would  account  for 
the  fact,  that  the  malformation  is  far  more  common  in  the  lunibo-sacral  region 
tiuui  in  all  other  parts  of  the  spine  put  together.  Tliere  are  too  few  prepara- 
tions of  spina  bifida  in  the  liigher  parts  of  the  colunni  preserved,  or  accurately 
described,  to  allow  of  an  opinion  as  to  their  usual  contents ;  but  it  is  knowu 
that  in  the  common  position  of  spina  bifida,  the  cord,  or  some  important  part 
of  it,  is  almost  always  contained  in  the  sac.§    When  the  cord  itself,  or  its  pro- 


♦  Case  iv.  in  Mr.  Preseott  Howett's  paper,  Med.  Gas.  vol.  xxxiv.  p.  460. 

t  Laboric,  Ann.  de  Chir.  vol,  xiv.  p.  272. 

i  Boston  Med.  and  Sure/.  Jourii.  1862,  p.  4.j6. 

§  yir.  Ilewett  found  only  one  such  preparation  out  of  twenty  in  which  the  nerves 
werp  not  connected  with  the  sac,  op.  cit.  p.  461.  The  cord  has  been  found  in  the  sac 
in  the  dorsal  region,  Laborie,  op.  cit.  p.  280. 
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longation,  is  the  part  contained,  it  is  always  closely  united  to  the  hack  of  the 
sac  in  the  middle  line.  The  nerves  either  run  across  the  cavity  of  the  sac,  or 
in  the  substance  of  its  tissues,  to  their  destination. 

Si/mptoms. — The  symptoms  of  spina  bifida  will  be  easily  understood  when 
its  anatomj'  is  known.  The  tumour  is  always  in  the  middle  line,  and  always 
attached  to  the  bones.  The  hole  in  the  canal  can  be  readily  felt  if  the  parts 
which  cover  it  are  not  very  thick.  If  the  skin  is  thin,  the  tumour  has  the 
transparence  of  hydrocele.  The  fluid  can  often  be  partly  pres.sed  back  into 
the  canal,  and  then  tension  of  the  fontanelle,  or  increase  in  the  size  of  the 
hydrocephalus  (if  the  latter  exists),  will  be  noticed ;  nervous  symptoms  also 
are  frequently  produced.  The  size  or  tension  of  the  tumour  is  sometimes  in- 
creased when  the  child  cries.  Symptoms  due  to  interference  with  the  functions 
of  the  cord  are  not  infrequent — palsy  of  the  limbs  or  of  the  sphincters,  and 
convulsions. 

The  progress  of  the  disease  is  usually  to  death.  As  the  size  of  the  tumour 
increases,  the  patient  often  dies  of  convulsions,  or  the  skin  ulcerates  and  the 
tumour  bursts ;  and  then  palsy  or  convulsions  produce  death.  But  although 
the  great  majoritj'  of  ca-ses  are  speedily  fatal,  it  is  not  always  so.  Manj'  cases 
are  recorded  in  which  the  tumour  has  continued  to  grow,  but  not  more  than  in 
proportion  to  the  rest  of  the  body,  and  has  produced  no  symptoms — the 
patient  d}'ing  at  various  periods  of  some  other  disease.*  In  other  and  much 
rarer  cases,  the  disease  has  undergone  a  process  of  spontaneous  cure  ;  the 
elongation  of  the  pedicle  produced  by  the  weight  of  the  tumour  having 
resulted  in  closure  of  the  orifice  of  communication  with  the  spinal  canal, 
so  that  there  remained  merely  a  closed  cyst,  which  either  remained  innocuous 
or  was  removed.  Finally,  recovery  has  been  known  to  follow  on  the  rupture 
of  the  sac. 

Active  surgical  treatment  usually  hastens  death:  yet  cases  have  been  known 
to  recover  after  manj'  varieties  of  oneration.  It  is  this  fact  which  makes  the 
interest  of  the  disease,  and  renders  the  surgeon  anxious  to  separate  from  each 
other  the  cases  which  should  be  left  alone  and  those  which  should  be  treated 
actively ;  and,  further,  to  assign  to  each  class  of  the  latter  cases  its  appropriate 
method  of  treatment. 

Treatment. — The  great  obstacles  to  the  success  of  operations  for  spina  bifida 
are  the  free  connnunication  between  the  sac  and  the  cavity  of  the  theca,  and 
the  probable  presence  of  the  cord,  or  large  nerves,  in  the  sac.  In  consequence 
of  these  anatomical  dispositions,  every  active  surgical  measure  is  liable  to  be 
followed  (in  fact,  will  almost  certainly  be  followed)  by  diffuse  inflammation  of 
the  spinal  membranes,  or  gangrenous  softening  of  the  cord.  Now,  as  every 
true  spina  bifida  coaimunicates  freely  with  the  spinal  theca,  and  as  a  very  large 
majority  of  tliose  of  the  common  form  (in  the  lumbo-sacral  region)  contain  the 
cord  or  nerves,  no  further  argument  is  required  to  prove  the  expediency  of 
abstaining  from  active  interference.  Therefore  in  every  case  of  spina  bifida  in 
which  the  child  is  in  good  health  and  the  skin  does  not  threaten  to  burst, 
nothing  should  be  done,  except  to  support  the  tumour  by  means  of  a  concave 
shield  well  padded  (which  may  make  slight  pressure  if  no  pain  is  produced 
thereby),  and  vt'atch  the  case,  in  the  hope  that  the  disease  may  remain  stationary 
■ — perhaps  even  imdergo  a  spontaneous  cure.  But  what  course  is  to  be  pursued 
in  cases  wliere  the  tumour  is  increasing  rapidly,  and  where  the  thinness  or 
ulceration  of  the  skin  proves  that  the  sac  will  soon  burst ;  or  where  it  has  once 
burst  and  the  infant  has  survived ;  or  where  convulsions  have  come  on  and  are 
frequent  and  severe ;  or  where  hopeless  paralysis  renders  life  a  burden  ?  It  is 
obvious  that  in  any  of  these  cases  the  child's  condition  can  hardly  be  made 
worse ;  and  the  only  question  is,  whether  there  is  enough  prospect  of  doing 


*  The  most  advanced  age  to  which  any  patient  has  been  known  to  survive  seems 
to  be  fifty;  v.  Behrend  in  Jnurn.f.  Kinder  krankheiten,  vol.  xxxi.  p.  350.    A  curious 
I  case  is  recorded  in  the  Bull,  de  la  Soc.  de  Ckir.  1860,  p.  396,  of  a  man  ■who  lived  to 
the  age  of  forty-three,  having  survived  a  very  complicated  operation  for  the  stono, 
and  died  of  a  recurrence  of  the  latter  disease. 
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frood  to  induce  the  surgeon  to  risk  the  reputation  of  Iiiniself  and  his  art  by 
attempting'  anything.    Let  us  recur  to  our  previous  statement  of  the  chief  . 
obstacles  to  success,  and  see  whether  they  can  be  in  any  way  obviated.    The  ' 
first  of  these  obstacles  is,  the  free  communication  of  the  sac  with  the  cavity  of 
the  spinal  membranes.    If,  then,  tliis  communication  could  be  temporarily 
obstructed,  the  interior  of  the  sac  might  be  treated  by  injection,  as  congenital 
hydrocele  sometimes  is,  without  any  propagation  of  the  iuHamuiation  to  the 
general  cavity :  or  might,  perhaps,  tolerate  some  of  the  other  methods  of  treat- 
ment to  be  alluded  to  presently.   In  other  words,  pedunculated  tumours  are  much 
more  favourable  for  treatment  than  those  that  are  sessile.  Next,  as  to  the  presence 
of  the  cord.    If  it  be  present,  it  is  united  to  the  back  of  the  sac  in  the  middle 
line,  and  cannot  be  reduced  or  got  rid  of  in  any  way.    The  injection  of  iodine 
would  most  likely  set  up  such  an  amount  of  inflammation  as  would  lead  to 
paraplegia;*  while  ligature  or  any  sanguinary  operation  must  be  inevitably 
fatal.    To  judge  whether  the  cord  is  or  is  not  present,  we  have  only  probabilities 
to  guide  us.    The  probability  of  the  presence  of  the  cord  or  large  nerves  varies 
according  to  whether  the  tumour  is  pedunculated  or  no.    If  the  opening  into 
the  canal  be  very  small  (especially  with  a  voluminous  tumour),  the  cord  is  the 
less  likely  to  pass  through  it,  and  vice  versa.    If  the  tumour  can  be  tapped,  and 
the  fluid  drawn  off  without  producing  nervous  symptoms — if  there  is  no  in- 
creased sensibility  in  the  usual  place  of  attachment  of  the  cord — if  the  disease, 
though  increasing,  is  not  attended  by  convulsions — if  the  tumour  is  equable  in 
transparence  and  consistence  throughout — if,  on  tapping  the  tumour,  the  trocar 
can  be  passed  into  the  centre  of  the  sac  without  appearing  to  set  up  such 
symptoms  as  we  should  expect  from  touching  the  cord — we  may  fairly  act  on 
the  assumption  that  the  cord  is  absent.    In  cases  where  it  is  suspected  that  the 
cord  is  present,  no  treatment  should  be  adopted,  except  in  express  deference  to 
the  wishes  of  the  child's  parents,  and  with  a  full  knowledge  on  their  part  of  the 
probability  of  a  fatal  result. 

When  the  rapid  increase  in  the  size  of  tlie  tumour  is  the  only  symptom 
requiring  surgical  interference,  no  more  active  measures  should  be  employed, 
until  the  efl'ect  of  repeated  tapping,  followed  by  the  application  of  pressure 
cautiously  and  gradually,  has  been  ascertained.  In  this  way  Sir  A.  Cooper 
obtained  two  very  gratifying  successes.t  The  tapping  should  be  performed 
with  a  flne  trocar,  introduced  always  on  one  side  (remembering  that  the  cord, 
when  it  is  present,  is  always  attached  in  the  middle  line),  and  the  tumour 
should  not  be  entirely  emptied  at  first.  After  a  portion  of  its  fluid  has  been 
removed,  a  pad  and  bandage,  or  some  apparatus  in  the  form  of  a  bag-truss, 
may  be  used  ;  or  the  skin  may  be  painted  -with  cidlodion,  either  without 
puncture  or  after  puncture,  the  wound  having  been  allowed  to  heal.  If  tlie 
skin  is  very  thin,  the  collodion  should  be  used  at  flrst  diluted  witii  equal  parts 
of  castor-oil.  A  thick  layer  should  be  painted  on,  and  the  part  kept  exposed 
to  the  air  till  the  fluid  has  completely  dried  (say  an  hour  and  a  half).  In  a 
case  reported  by  ]?ehrend.J  this  plan  proved  perfectly  successful;  combined, 
however,  with  the  internal  administration  of  calomel. 

Jiut  when  the  tumour  reHlls  as  fast  as  it  is  emptied  by  the  trocar,  some  other 
method  must  be  practised  if  the  child's  life  is  to  be  saved.  The  operations 
wliich  have  been  used  are  (1)  injection,  (2)  ligature,  (3)  excision.  Lssues  and 
setfins  have  also  been  employed,  but  not  since  the  anatomy  of  the  disease  has 
been  understood.    Their  u.se  would  now  be  quite  unjustiHable. 

1.  Injection  of  the  sac  is  by  far  the  most  promising  method.  Tincture  or 
solution  of  iodine  is  the  only  fluid  with  which,  as  far  as  appears,  the  experi- 
ment has  been  made;  and  its  success  has  been  sutflcient  to  nnike  us  hesitate 
before  using  any  other  agent.  In  fact,  it  is  difficult  to  conceive  of  any  other 
which  would  unite  in  so  great  a  degree  ethcacy  with  harmlessness.  There 
are  two  principal  methods  of  using  iodine  injections  in  this  disease.    By  the 

*  See  a  case  by  M.  Viard,  Bu/L  dc  la  Soc.  de  Chir.  1860,  2""'  scr.  torn.  i.  p.  616. 
t  Med.  Chir.  Trans,  vol.  ii.  p.  324. 

I  Jour  It.  J'.  KiiidcrkrankhciUn,  vol.  xxxi.  * 
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first,  wliich  we  may  call  the  American  method,  the  sac  is  not  emptied,  but  a 
certain  amount  of  the  fluid  is  drawn  out  of  it,  and  its  place  supplied  by  the 
iodine  solution.  Even  this  mixture  is  sometimes  withdrawn  from  the  sac, 
after  having  been  left  to  act  upon  its  lining-membrane  for  a  few  minutes.  Tliis 
was  the  method  adopted  by  Brainard  of  Cliicago.'*  In  the  other,  or  the 
French  method,  introduced  by  Velpeau,  all  the  fluid  is  withdrawn  from  the 
sac,  which  is  then  injected  with  tincture  of  iodine  and  water,  like  a  common 
hydrocele.  Numerous  successes  are  claimed  for  both  methods.  Dr.  Caradec 
of  Brest  operated  on  three  cases  by  iodine  injection ;  two  were  cured,  and  in 
the  tiiird  case  success  appeared  probable,  when  some  imprudence,  on  the  part 
of  the  child's  mother,  led  to  a  fatal  issue.f  In  a  report  on  this  subject,  pub- 
lished by  M.  Debout  in  the  Bulletin  de  la  Societe  de  CJdmrgie  de  Paris,  1860, 
p.  612,  the  reporter  states  that  Brainard  had  operated  in  6  cases,  5  of  which  had 
been  successful ;  and  that  Velpeau's  method  had  been  adopted  in  10  cases,  of 
which  5  were  cured,  4  died,  and  1  failed.  I  must  confess  that  I  look  on  these 
figures  with  some  slight  suspicion.  Brainard  himself,  in  reporting  a  seventh 
case,  gives  what  seems  quite  a  diHerent  versicm  of  his  success.  He  says,!:  that 
he  has  treated  7  cases  of  spina  bifida  with  iodine  injections ;  that  3  out  of 
those  cases  were  uncomplicated  with  hydrocephalus,  and  that  all  these  3  were 
'  perfectly  and  permanently  cured.'  There  is,  however,  I  think,  no  doubt  that 
injection  has  proved  far  more  successful  than  either  of  the  other  two  plans,  and 
should  always  be  used,  when  not  plainly  contra- indicated,  in  any  tumour  in  which 
active  treatment  is  considered  necessar3^  It  is  highly  desirable,  if  possible,  to 
stop  the  communication  with  the  spinal  canal,  in  order  that  the  injection  may  not 
excite  inflammation  in  the  cavity  of  the  membranes.  Therefore,  those 
tumours  which  are  pedunculated,  or  have  a  very  small  orifice,  are  best  suited 
for  this  treatment.  Superficial  tumours  are  also  more  likely  to  be  successfcdly 
treated  than  those  which  are  covered  with  a  mass  of  soft  parts,  on  account  of 
the  impossibility  of  commanding  the  orifice  in  the  latter. 

2.  The  ligature  of  the  pedicle  of  the  tumour,  by  instant  strangulation,  has 
been  practised  frequently ;  but,  1  believe,  always  with  fatal  effect.  The 
gradual  compression  of  the  pedicle  by  means  of  quills  laid  on  either  side,  and 
brought  gradually  towards  each  other,  was  devised  by  Benard ;  §  and  Dubois 
effected  the  same  purpose  by  means  of  a  clamp  placed  on  the  neck  of  the 
tumour. II  It  does  not  seem  es.sential  to  the  success  of  this  operation  that  the 
tumour  should  be  removed ;  but  when  the  neck  has  been  divided,  it  may  be 
as  well  to  do  so.  This  plan  would  be  only  applicable  to  the  same  kind  of 
tumour  as  the  iodine  injection,  and  it  appears  far  more  dangerous. 

3.  There  remains  the  operation  of  excising  the  sac.  As  several  cases 
of  successful  excision  are  on  record,  it  would,  I  think,  be  rash  to  proscribe 
the  operation  in  a  disease  so  fatal  in  itself  as  spina  bifida.  The  tumour, 
if  covered  with  healthy  skin  and  fat,  may  be  laid  bare,  and  the  cyst 
opened  by  an  incision  on  one  side  of  the  middle  line,  cautiously  enlarged 
to  the  extent  necessary  to  see  into  its  interior.  If  the  cord  or  large  nerves 
are  seen,  the  operation  must  be  given  up.  Otherwise  the  sac  is  to  be 
removed,  a  portion  being  retained  large  enough  to  cover  the  orifice  in  the  canal 


*  Brainard's  method  of  operating  is  thus  described  by  himself.  Six  ounces  of 
fluid  were  drawn  oif ;  half  an  ounce  of  a  solution  of  5  grs.  of  iodine  and  1.5  of  iodide  of 
potassium  to  the  ounce  of  water  was  injected,  then,  after  a  few  seconds,  allowed  to  flow 
out ;  next  the  sac  was  washed  out  with  water  ;  and  finally  2  oz.  of  the  original  cere- 
bro-spinal  fluid  (kept  for  the  purpose  at  the  temperature  of  the  body)  was  reinjected. 
All  this  was  done  under  chloroform,  and  pressure  was  afterwards  applied.  Brainard, 
op.  infr.  cit. 

t  Uiiim  midwale,  1867,  pp.  402,  467. 

\  Am.  Journ.  Med.  Sc.  1861,  vol.  xlii.  p.  65. 

§  Gaz.  med.  de  Paris,  torn.  ix.  p.  573.  A  successful  operation  on  this  plan  by  M. 
Latil  is  quoted  by  M.  Larcher  on  p.  lu9of  his  translation  of  my  work  on  the  Surgical 
Treatment  of  Children's  Diseases,  from  the  Bulletin  de  Thera'peutique,  tom.  i. 

II  Laborie,  op.  cit. 
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completely.  This  portion  is  to  be  implanted  into  the  tissues  around  the  orifice 
by  points  of  silver  suture,  and  the  inteofument  united  over  it.  The  only 
prospect  of  success  for  this  operation  is  the  faint  chance  that  the  parts  may 
heal  over  the  orifice  of  the  sac,  without  such  an  amount  of  inflammation  as 
■would  spread  to  the  general  cavity  of  the  membranes.  I  have  operated  once  in 
this  manner  ;  but  the  result  was  fatal.  In  a  successful  case  in  France,*  the 
^craseur  was  used  to  divide  the  neck  of  the  sac  ne  snis  trap  jiourqiioi.''  says 
the  reporter  of  the  case  naturally  enough)  :  and  though  a  hole  was  left  into  the 
spinal  canal  larger  than  the  end  of  the  finger,  the  patient  (fourteen  years  of  age) 
recovered  without  a  bad  symptom.  The  following  note  appears  on  p.  Ill 
of  the  French  translation  of  mv  work  on  the  Surgical  Diseases  of  Children  : — 
'  Excision  followed  by  suture,  as  recommended  by  Bi-unner,  has  been  practised 
by  Trowbridge,  and  afterwards  bv  Dubourg,  in  three  cases,  and  twice  with 
success.  The  .sac  being  opened,  the  opening  into  the  .spinal  canal  was  clo.sed 
by  the  finger  and  the  superfluous  part  of  the  sac  removed,  so  tliat  what  remained 
could  be  brought  down  and  united  accurately  at  the  situation  of  the  opening, 
by  means  of  the  twisted  suture.  This  description  is  taken  from  a  work  of 
Bouchut.  M.  Royer  and  M.  Nott  have  also  employed  this  metliod,  more  or  less 
modified,  and  both  unsuccessfullv.  (Rover,  Bull,  cle  rAcnd.  de  Med.  vol.  xxxi. 
p.  .S.-i ;  Nott,  Gaz.  med.  18.56,  p.  102.)' 

Dr.  \Vil.*on  of  Claycross  has  removed  a  spina  bifida  twice  with  success.  In 
the  first  operation,t  he  previously  compressed  tlie  pedicle  of  the  tumour 
(which  was  in  the  dorsal  region)  with  a  clamp  ;  the  object  being  to  induce  a 
new  action  in  the  pedicle  and  the  secreting  sac,  to  isolate  the  latter  partially, 
and  to  ascertain  the  constitutional  effects  of  interference  with  the  neck  of  the 
tumour.  This  being  well  borne,  the  tumour  was  removed,  the  edge  of  the 
membranes  touched  with  a  red-hot  knitting  needle,  and  the  skin  united  with 
wire  sutures.  The  child  recovered  perfectly.  In  the  second  case,  the  tumour 
•was  over  the  last  lumbar  vertebra :  the  child,  two  years  old,  was  in  a  state  of 
great  exhaustion,  and  there  was  constant  discharge  from  the  wall  of  the  sac, 
which  was  thin  and  membranous.  The  tumour  was  removed  as  in  previous  cases, 
but  without  any  previous  use  of  the  clamp,  and  the  child  recovered  perfectly. 

Signor  Rizzoli  of  Bologna, J  removed  a  cervical  spina  bifida,  by  means  of  the 
clamp,  or  enterotome,  applied  to  the  neck  of  the  tumour,  so  as  to  bring  its 
parietes  into  accurate  apposition.  The  sac  slouohed,  and  was  removed  on  the 
fourth  day,  and  tlie  clamp  was  taken  off"  on  the  following  day.  The  child 
recovered  completely,  and  the  hole  (which  was  in  the  fourth  vertebra)  rapidly 
cicatrised. 

The  same  surgeon  relates  a  most  interesting  case  under  the  care  of  Signor 
Berardi,  of  a  large  and  long  spina  bifida  in  the  coccygeal  region,  and  much 
re.sembling  a  tail,  which  hung  down  to  the  middle  of  the  leg.  This  was  cured 
by  repeated  evacuations  of  its  fiuid  contents,  and  the  obliteration  of  its  pedicle 
by  pressure  with  pieces  of  wax  bougie,  followed  by  the  amputation  of  tlie 
appendage. 

Another  method  of  operating  with  the  knife,  though  it  can  hardly  be  called 
excision,  has  been  practised  by  Mr.  Borlase  Childs.§  It  consists  in  opening 
the  tumour,  pushing  its  collapsed  parietes  back  into  the  cmal,  and  uniting  the 
soft  parts  over  all,  tightly  enough  to  prevent  the  re-protrusion  of  the  .*ac.  The 
only  attempt  yet  made  in  this  wav  was  fatal ;  and  I  confess  that  it  seems  to 
me  even  more  dangerous  than  excision. 

I  do  not  think  we  are  in  a  condition  to  point  out  in  what  cases  each  of  these 
methods  of  operating  is  indicated  ;  but  as  far  as  the  limited  experience,  above 
referred  to,  would  justify  a  conclusion,  it  would  seem  that  the  total  excision 
of  the  tumour  does  not  involve  more  risk  than  the  method  of  ligature.  Dr. 
Wilson,  who.se  practical  experience  in  this  matter  entitles  his  opinion  to 
respect,  urges  the   applicability  of  the  method  to  cases   of  pedunculated 


♦  Bnll.  de  la  Soc.  de  Chir.  I860,  p.  664.  t  T>"tl>-        Trans,  vol.  xiv.  p.  214. 

t  Meinorie  chir.  ed  ostdriche,  vol.  ii.  p.  565.      §  Behrendi  op.  cit.  case  19. 
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tumours,  in  -which  symptoms  persisting,  in  spite  of  milder  treatment,  seem  to 
justify  operative  measures.  And  no  doubt,  there  is  much  less  risk  in  operating 
on  a  tumour  which,  being  pedunculated,  is  less  likely  to  contain  the  spinal 
cord  or  larger  nerves,  and  whose  channel  of  communication  can  be  com- 
manded while  the  sac  is  being  removed.  But  then  there  is  less  likelihood  of 
need  for  operation  in  such  cases,  since  they  are  just  those  which  are  most 
amenable  to  pressure  or  injection.  In  cases  where  the  tumour  is  sessile,  and 
where  the  symptoms  call  for  operation,  excision  is  the  only  available  resource ; 
but  it  is  far  less  likely  to  succeed.  Thus  it  was  m  my  case,  referred  to  above, 
and  which  proved  rapidly  fatal  from  diffuse  meningitis. 

In  some  works*  will  be  found  a  tabular  statement  of  the  supposed  indica- 
tions and  counter-indications  to  operative  measures  in  these  cases ;  but  such 
elaborate  statements,  while  far  from  being  beyond  criticism,  do  not  appear  to 
be  of  much  practical  utility.  No  case  of  spina  bifida  ought  ever  to  be  subjected 
to  any  active  operative  interference,  except  in  the  most  urgent  circumstances ; 
and  in  every  case  the  mildest  measure  which  holds  out  any  rational  prospect  of 
cure  should  be  the  one  selected. 

False  spina  bifida. — This  term  includes  several  perfectly  different  forms  of 
superficial  tumour,  all  of  which  agree  in  this  leading  feature,  that  they  com- 
municate with  the  cavity  of  the  spinal  canal,  but  not  with  that  of  the  mem- 
branes. They  are,- 1.  The  sacs  of  true  spina  bifida,  the  necks  of  which  have 
become  obliterated,  and  which  have  thus  become  detached  from  the  mem- 
branes. 2.  Congenital  tumours.  3.  Included  fojtal  remains.  Like  the  true 
spina  bifida,  these  are  more  common  in  the  lower  part  of  the  column. 

1.  Pedunculated  sacs,  which  communicate  with  the  spinal  theca  by  a  narrow 
channel,  may  have  that  channel  closed,  either  by  inflammation  occasioned  by 
the  dragging  of  the  tumour  and  the  pressure  of  the  parts  around,  or  by  the 
growth  of  the  bones  encroaching  on  the  membranous  tube.  Such  is  believed 
to  have  been  the  history  of  a  remarkable  case,  which  Mr.  Solly  has  recorded  in 
vol.  xl.  of  the  Medico-Chirurgical  Transactions.  It  must  be  allowed  that  the 
precise  nature  of  the  tumour  in  this  case  is  doubtful;  but  other  instances 
(although  very  few)  of  this  kind  of  spontaneous  cure  are  recorded. t  Its 
occurrence  would  be  known  by  the  obliteration  of  the  tube  of  communication 
between  the  sac  and  the  laminae,  and  the  feeling  of  those  bones  ossified  beneath 
the  tumour.  Under  these  circumstances,  an  operation  for  the  removal  of  the 
tumour  is  justifiable,  though  it  can  hardly  be  considered  necessary. 

2.  Congenital  tumours  inside  the  spinal  canal  are  of  very  various  kinds. 
The  most  important  are  found  in  the  sacral  region,  and  these  have  been 
discussed  in  a  preceding  page  (799). 

3.  The  question  of  included  parasites  has  also  been  discussed  above. 

In  considering  the  question  of  removing  a  false  spina  bifida,  its  connection 
to  the  spinal  canal,  and  to  the  great  cavities  of  the  body  (as  the  pelvis),  must 
be  carefully  investigated  ;  ajid  in  the  pelvic  region  a  thorough  examination  of 
the  rectum  and  genital  organs  must  be  made.  If  the  tumour  is  free  from 
both  these  sources  of  danger,  it  may  be  operated  on  without  scruple.  If  it  be 
in  such  close  connection  to  the  canal  as  to  lead  to  the  inference  that  it  springs 
from  its  interior,  but  still,  from  its  unvarying  size  under  pressure  and  from 
other  circumstances,  a  hope  is  entertained  that  it  may  have  no  communication 
with  the  membranes,  it  may  be  made  the  subject  of  treatment,  should  the 
symptoms  justify  interference.  In  that  case,  if  the  tumour  be  purely  cystic, 
iodine  injection  is  no  doubt  the  proper  measure;  but  in  mixed  cystic  tumours 
this  will  probably  fail.  It  may  be  tried,  however,  if  the  cyst  bears  a  large 
relation  to  the  bulk  of  the  whole  tumour ;  and  it  is  not  till  after  its  failure 


*  E.g.  Behrend,  op.  cit.,  adopted  from  Laborie. 

t  In  a  debate  at  the  Soc.  de  Chir.  de  Paris  {Bulletin,  1860,  p.  387),  M.  Debout  is 
reported  to  have  said  that  he  only  kne-w  of  five  cases  of  spontaneous  cure :  three  in 
the  coccygeal  region,  and  t-wo  in  the  lumbar. 
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that  it  would  be  advisable  to  debate  the  very  difficult  and  doubtful  question  of 
excision. 

Impei-forate  rectum  is  a  deformity  which,  though  sufficiently  rare  to  pre- 
vent most  practitioners  I'rom  havino-  much  individual  experience  of  it,  is 
yet  conmion  enough  to  cost  the  lives  of  many  children  every  year.  Now  most 
of  those  who  have  seen  much  of  children's  diseases  will  agree  that  the  lives 
of  the  majority  of  these  patients  might  have  been  saved,  and  the  patients  re- 
stored to  perfect  liealth,  by  very  simple  means,  had  the  medical  attendant  been 
more  familiar  with  the  nature  and  treatment  of  the  deformity.  In  some  cases, 
it  is  true,  life  can  hardly  be  preserved ;  in  some  it  can  be  preserved  only 
at  the  cost  of  the  infirmity  of  an  artificial  anus  ;  but  these  are  the  minority ; 
in  the  greater  numbir,  if  a  very  simple  operation  be  performed  promptly, 
no  traces  of  deformity  will  remain  in  after  life.  It  is  very  important,  therefore, 
to  be  familiar  with  the  several  kinds  of  this  malformation  and  with  the  treat- 
ment which  each  of  them  requires. 

Cases  are  sometimes  met  with  in  which  the  anus  is  only  partially  obstructed. 
Of  this  rare  form  of  malfornuition  the  following  instance  occurred  to  me.  A 
female  infant  a  few  days  old  was  sent  to  the  Hospital  for  Sick  Children,  who 
had  a  frecal  fistula  in  the  back  part  of  the  vagina,  but  was  said  to  pass  fteces 
also  natur.ally  by  the  anus.  Believing,  however,  that  such  a  fistula  could  only 
be  accounted  for  by  a  congenital  defect,  1  examined  the  anus,  and  found  it  would 
hardlv  admit  a  common  probe.  The  rest  of  the  aperture  was  blocked  up  by  a 
membrane  of  no  great  thickness.  *rhe  fistula  which  communicated  with  the 
vagina  was  much  larger  than  the  orifice  of  the  anus ;  so  that  hardly  any  fjeces 
passed  by  the  latter.  I  enlarged  the  anus  to  the  proper  extent  by  freely  incising 
the  membrane,  and  keeping  the  part  dilated  with  a  good-sized  bougie.  By  the 
time  the  anus  would  easily  admit  the  little  finger,  the  fistula  seemed  nearly 
closed,  and  little  or  no  Isecal  matter  parsed.  After  this  1  lost  sight  of  the 
patient. 

Cases  of  imperforate  rectum  may  be  divided  into  two  classes,  viz.  those  in 
which  no  anus  exists  (imperforate  amis  properly  so  called),  and  those  in  which 
there  is  an  anus  leading  into  a  cul-de-sac  (imperforate  mi«»t  in  the  narrower 
sense  of  the  term).  The  former  class  (imperforate  anusj  may  be  again  sub- 
divided into — 1.  membraiioiis  obstruction  of  the  anus  ;  2.  complete  or  par- 
tial absence  of  the  rectum  ;  3.  communication  of  the  rectum  with  the  vagina 
in  the  female ;  4.  communications  with  tlie  urinarj'  tract  in  the  male ;  5.  ex- 
ternal conununication,  or  fistula.  The  latter  class  (imperforate  rectum)  may 
be  subdivided  into — 1.  membranous  obstruction ;  2.  deficiency  of  the  upper 
portion  of  the  rectum. 

Imperforate  aims  is  so  far  a  less  dangerous  affection  than  imperforate 
rectum,  that  it  attracts  innuediate  notice.  l']ither  at  the  time  of  delivery,  or 
very  soon  after,  the  medic-al  attendant  or  the  nurse  observes  that  the  natural 
opening  is  absent,  or  that  there  is  an  unnatural  one.  In  cases  of  imperforate 
rectum,  on  the  other  hand,  the  malformation  is  overlooked,  and  the  child's 
sufi'erings  are  at  first  attributed  to  every  cause  except  the  riglit  one. 

A.  Imperforate  Anm.  1.  Membranous  obstruction. — Wlien  a  child  is  born  with 
imperforate  anus  and  without  fiecal  fistubi,  the  first  question  is,  whetlier  it  is  not 
mertdy  an  example  of  the  first  of  the  five  subdivisions  above  enumerated.  '1  hese 
cases  of  membranous  closure  of  the  anus  constitute,  I  believe,  a  groat  majority  of 
the  whole  ;  and  a  .simple  incision  obviates  all  danger  to  life.  This  simple  variety  is 
known  by  the  bulging,  at  the  situation  of  the  anus,  which  is  seen  when  the  child 
cries ;  and  also,  if  the  membrane  is  thin,  by  the  colour  of  the  meconium  beingseen 
more  or  less  distinctly  through  it.  But  in  order  that  either  of  these  signs  nuiy  be 
noticed,  the  gut  must  be  distended  with  meconium,  which  is  not  always  the  case 
at  the  time  of  birth.  However,  if  the  gut  be  not  full,  the  child  will  not  sufier 
any  inconvenience ;  so  that  in  a  case  of  imperforate  anus  where  no  bulging 
can  be  seen,  and  no  symptoms  are  present,  it  is  right  to  wait  for  a  certain 
time  (varying  witli  the  progi  ess  of  the  case,  a  day  may  be  taken  as  an  average), 
in  order  to  allow  time  for  the  descent  of  the  meconium,>before  undertaking  any 
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treatment.  When  bulging'  is  perceived,  all  that  is  necessary  is  to  make  an  in- 
cision of  sufficient  size  in  the  situation  of  the  natural  anus,  and  "ive  exit  to 
the  contents  of  the  gut.  This  being  done,  some  of  the  tissue  on  either  side  of 
the  incision  may  be  cut  away,  in  order  that  the  opening  may  be  less  liable  to 
close,  and  it  must  be  maintained  open  by  passing  a  small  bougie,  or  the  end  of 
the  finger,  into  it  daily,  or  twice  a  day,  for  some  weeks.  Wliether  the  incision 
is  to  be  a  simple  one  in  the  middle  line,  or  a  crucial  one,  appears  to  be  a  matter 
of  indiflerence ;  but  the  former  is  quite  sutficient,  and  the  latter  is  open  to 
the  theoretical  objection  that  the  fibres  of  the  extei-nal  sphincter,  which  is 
present  in  these  cases,*  may  be  injured.  After  this  operation,  if  indeed  a 
proceeding  so  simple  deserves  the  name  of  an  operation,  the  infant  is  usually 
restored  immediately  to  perfect  health,  and  the  parts  in  after  life  have  all  the 
natural  appearance  and  functions.  But  if  no  treatment  be  undertaken  (which 
is  unfortunately  too  common,  in  consequence  of  a  kind  of  general  impression 
of  the  necessary  fatality  of  the  malformation),  the  abdomen  becomes  tumid 
and  hard,  the  infant  refuses  the  breast,  vomiting  comes  on,  which  soon  be- 
comes stercoraceous,  and  the  patient  dies  in  a  few  days  from  exhaustion,  or 
more  rapidly  from  bursting  of  the  intestine. t  If  the  symptoms  have  come 
on  before  the  child  is  seen,  the  aspect  of  the  case  is  less  promising;  but  the 
same  course  should  be  pursued.  In  a  case  under  my  care,  in  which  the  child 
was  in  a  state  of  great  distress  from  distension  and  fsecal  vomiting,  rapid 
recovery  ensued  on  the  restoration  of  the  natuj  al  passage. 

2.  Complete  or  partial  absence  of  the  rectum — When  no  bulging  is  perceived, 
after  waiting  for  a  reasonable  time,  it  is  probable  tliat  the  lower  end  of  the 
rectum  is  deficient.  In  such  a  case,  if  the  external  parts  exhibit  no  obvious 
malformation,  an  exploratory  operation  should  be  performed,  the  object  of 
which  is  to  discover  the  end  of  the  rectum,  and  if  possible  to  draw  it  down,  and 
attach  it  to  the  skin  in  the  situation  of  the  anus.  For  this  purpose  a  free 
incision  should  be  made  from  a  .short  distance  behind  the  scrotum,  or  vulva,  in 
the  middle  line,  to  the  point  of  the  coccyx ;  the  parts  should  be  carefully  dis- 
sected, the  dissection  being  conducted  along  the  front  of  the  coccyx  and  sacrum  ; 
and  if  a  bulging  tumour  can  be  felt,  it  should  bo  gently  drawn  downwards  by 
means  of  hooked  forceps  and  brought  down,  if  possible,  to  the  skin,  attached 
there  by  sutures  on  either  side,  and  opened  ;  but  if  this  is  not  possible,  it  should 
be  opened  m  dt^l,  and  after  the  evacuation  of  the  meconium,  gentle  traction  by 
forceps  should  be  used  to  draw  it  down  as  far  as  possible.  If  the  gut  can  be 
attached  on  either  side  to  tlie  skin,  the  risk  of  subsequent  contraction  of  the 
orifice  is  much  diminished,  and  the  danger  of  extravasation  of  fieces  into  the 
cavity  of  the  pelvis  avoided.  If  this  cannot  be  done,  the  opening  must  be 
maintained  by  the  daily  passage  of  a  bougie,  or  other  dilating  instrument.  I 
have  found  a  pair  of  dressing  forceps  a  convenient  instrument  for  gently 
dilating  the  opening.  If  the  opening  can  be  kept  to  a  proper  size,  even  when  the 
gut  has  not  been  drawn  down,  the  power  of  controlling  the  faces  may  be  hoped 
for.  A  sphincter  muscle  has  been  proved  by  dissection  to  exist  in  a  case  of 
this  kind  of  malformation :  but  if  the  gut  have  been  attached  to  the  skin,  its 
circular  fibres  will  assume  the  office  of  a  sphincter,  even  when  no  external 
sphincter  exists. 

When  the  rectum  is  entirely  absent,  the  above  proceeding  will  fail.  The 
dissection  will  disclose  no  bulging  tumour ;  and  then  the  surtreon  will  be  justi- 
fied in  proposing  to  open  a  higher  part  of  the  large  intestine,  and  form  an 
artificial  anus,  in  order  to  save  the  child's  life.  The  questions  connected  with 
this  operation  will  b<j  considered  presently. 

In  cases  of  imperforate  anus  where  malformation  is  obvious  externallj% 
the  parts  of  generation  being  very  far  back,  the  tuberosities  of  the  ischia  very 
near  together,  and  perhaps  the  skin  in  the  situation  of  the  anus  much  de- 
pressed, there  is  more  reason  to  fear  that  the  rectum  is  altogether  wanting, 


*  See  Path.  8oc.  Trans,  vol.  v.  p.  176. 

t  The  intestine  has  given  way  as  early  as  tlie  foiu'th  day.  Path.  Soa.  Trans,  vol. 
ii.  p.  226.    Ciu'ling,  Med.-Chir.  Trans,  vol.  xliii.  p.  30o. 


812       SUEGICAL  DISEASES  OF  CHILDHOOD. 


and  more  danger  of  woundinrr  the  male  bladder,  or  the  female  uterns  and 
vagina,  and  the  peritoneal  pouches,  in  the  dissection,  than  where  the  parts  are 
more  naturally  formed.  In  such  cases,  the  exploratory  operation  must  be  con- 
ducted with  great  caution  ;  and  if  the  above  characters  are  very  marked, 
it  will  become  a  serious  question  whether  it  would  not  be  justifiable  to 
resort  to  colotomy  at  once.  It  will,  however,  in  most  (if  not  in  all)  cases  be 
possible,  and  be  the  more  prudent  course,  to  make  an  opening  between  the 
coccyx  and  the  parts  of  generation  sufficiently  large  to  introduce  the  finger  and 
feel  for  the  rectum;  but  in  these  cases  great  care  must  be  taken  not  to  injure 
the  parts  in  front. 

.3.  The  rectum  coinnwnicating  with  the  vagina. — The  third  variety  of  imper- 
forate anus  is  that  in  which  the  rectum  ends  either  by  a  small  sinus,  or  by  a 
continuation  of  its  entire  tube,  in  the  posterior  commissure  of  the  vagina. 
Tins  is  a  far  less  serious  defect  primarily  than  the  former,  since  the  fa?ces 
pass  in  sufficient  quantity  to  avoid  anj'  serious  symptoms,  and  an  infant  does 
not  suffer  any  material  inconvenience  from  the  flow  of  fseces  through  the 
vagina.  Hence  the  parents  often  do  not  present  the  child  for  treatment  till  it 
is  several  weeks  or  months  old.  But  the  secondary  consequences  of  the 
deformity  are  usually  very  serious.  The  sinus  is  often  not  large  enough  to 
permit  of  a  sufficient  evacuation  of  the  gut,  when,  with  advancing  life,  the 
fiBces  become  more  solid.  This  gives  rise  to  increasing  distension  of  the 
colon,  which  has  sometimes  proceeded  to  a  frightful  extent  and  proved  the 
direct  cause  of  death.*  Besides,  the  disgusting  nature  of  the  infirmity  calls  for 
prompt  treatment  before  the  child  is  old  enough  to  be  sensible  of  its  incon- 
veniences. 

The  inconvenience  caused  by  a  communication  between  the  rectum  and 
vagina  vary  very  considerablv.  Thus  a  case  has  been  recorded  by  M.  Le 
Fortt  in  which  a  married  woman  was  discovered  on  rectal  examination  to 
have  imperforate  anus,  the  rectum  opening  obliquely  into  the  back  of  the 
vagina.  In  this  case  the  command  over  the  fteces  was  so  perfect  that  no  in- 
convenience resulted  :  and  neither  she,  nor  her  husband,  nor  the  accoucheur 
who  had  delivered  her  three  times,  were  aware  that  there  was  any  peculiarity 
.about  the  sexual  organs.  Such  cases  as  these  should  not  be  interfered  with. 
On  the  other  hand,  when  the  communication  is  either  so  small  as  to  oppose  an 
obstacle  to  def;ecation,  or  so  large  and  destitute  of  sphincter-power  as  to 
entail  the  disgusting  consequences  of  recto-vaginal  fistula  in  after  life,  no  time 
should  be  lost  in  commencing  the  operative  treatment.  The  latter  is  often  very 
difficult  and  complicated.  I  have  now  under  treatment  a  girl  about  seven  yeare 
of  age,  whom  I  saw  in  early  infancy,  and  on  whom  I  have  performed  numerous 
plastic  operations,  at  intervals,  during  the  whole  of  that  time.  The  cure  is  now 
almost  complete. 

Signor  Kizzoli  t  has  given  an  interesting  accotint  of  four  cases  of  this  mal- 
formation, in  all  of  which  he  succeeded  in  restoring  the  parts  completely  to  their 
natural  relations  and  appearance  by  dissecting  away  the  end  of  the  rectum  from 
the  back  of  the  vagina,  through  a  free  incision  in  the  median  line,  and  then 
bringing  down  and  fixing  the  end  of  the  gut  in  the  natural  position  of  the 
anu.s,  after  which  the  parts  between  the  anus  and  vulva  were  united  by  sutures 
so  as  to  form  the  new  perinioum.  In  some  of  the  cases  the  lower  portion  of 
the  rectum  was  so  contracted  that  it  was  necessary  to  open  it  freely  in  order  to 
obtain  a  sufficient  anal  orifice  ;  and  in  some  cases  the  difference  in  length 
between  the  anterior  and  posterior  walls  of  the  gut,  due  to  its  curved  direction, 
caused  some  difiiculty  in  drawing  it  down  to  the  proper  position.  This  difficulty 
however  was  overcome  by  careful  dissection.  The  accompanying  figures  from 
Sig.  Rizzoli'a  work  well  illustrate  this  method  of  operation. 


•  Brit.  Mid.  Journ.  18.58.  p.  845. 

t  Le  Fort,  Des  Vices  dc  (Jonjornmtion  dc  rUli-riiKet  du  Vagin.  Paris,  1863,  p.  120. 
M.  Ricord  also  has  put  on  record  a  caso  in  which  a  woman  was  in  the  constant 
habit  of  sexual  intercourse,  and  had  lived  with  one  man  for  three  years,  without  his 
suspecting  any  malformation.    Gaz.  des  Hop.  1833,  p.  412. 

1  Meaiorie  chirurgiche  ed  ostetriche,  vol.  ii.  p.  321.    Bologna,  1869. 
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Fig.  409. 


The  parts  before  operation,  a,  the  perinseum,  extending  to  the  coccyx,  b,  the  opening 
of  the  rectum  into  the  vulva,  c,  a  fibrous  membrane  continuous  with  the  hymen 
{d),  and  uniting  the  labia  majora  to  each  other  and  the  rectum. 

Fig.  410.  Fig.  411. 


Diagram  of  the  operation,  a,  the 
lower  part  of  the  rectum,  whicli 
has  been  exposed  by  a  free  inci- 
sion in  the  median  line,  extend- 
ing through  the  tissue  marked  (c) 
in  the  last  figure,  and  drawn  down 
towards  the  coccyx  (e).  h,  anal 
opening  of  the  rectum,  c,  remains 
of  the  membrane  continuous  with 
the  hymen,  d  d  d  d,  the  divided 
muscles  and  other  tissues  of  the  peri- 
nfeum.  f  f  t ,f\  two  sutures  passed 
through  the  lower  end  of  therectum, 
securing  it  in  its  new  position. 
g  g,  h  h,  sutures,  reuniting  the 
divided  perinseal  tissues.  I  I,  a, 
suture  uniting  the  perinael  tissues 
to  the  anterior  edee  of  the  rectum..  . 


The  parts  after  operation,  a,  the  anal 
orifice  of  the  rectum  in  its  normal 
position,  b,  the  median  incision 
united  and  forming  the  raphe  of 
the  new  perinseum.  c,  remains  of 
tlie  tissue  marked  with  the  same 
letter  in  the  previous  figures. 
d,  the  hymen,  somewhat  displaced 
backwards  by  the  tense  membrane 
c.  This  was  the  only  abnormal 
appearance  which  the  parts  pre- 
sented after  the  operation. 
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There  is  usually  no  fiifficnlty  in  finding  the  end  of  the  rectum,  by  passing  a 
director  down  tlie  unnatural  opening.  The  perinreum  should  then  be  fieely 
divided  from  a  short  distance  behind  the  posterior  commissure  of  the  labia  nearly 
to  the  coccj'x  :  and  after  having,  if  necessary,  opened  the  rectum  by  cutting  on 
the  director,  the  operator  should  endeavour  to  draw  down  its  walls,  separating 
the  front  wall  from  the  vagina,  and  attach  them  to  the  skin.  If  this  cannot  be 
done,  at  any  rate  a  free  opening  must  be  maintained  in  the  situation  of  the 
natural  anus,  in  the  hope  that  the  recto-vaginal  fistula  may  close,  which,  if  it 
be  small,  appears  to  be  the  case  tolerabh'  often.  If  it  does  not  close,  some 
plastic  proceeding  analogous  to  that  which  is  used  for  rupture  of  the  perineum 
in  the  adult  will  probably  be  necessary.  But  for  the  success  of  such  operations 
the  bowels  must  be  more  under  control  than  can  be  the  case  in  early  infancy ; 
so  that  it  is  advisable  to  delay  the  operation,  and  to  ascertain,  by  experiment, 
before  performing  it,  that  the  child's  bowels  can  be  kept  constipated  for  several 
days  without  danger.  Dr.  Rhea  liarton  succeeded  in  effecting  a  cure  by  the 
simpler  method  of  lying  all  the  parts  open  from  the  vaginal  fistula  down  to  the 
natural  situation  of  the  anus,  and  then  encouraging  the  front  part  of  the  wound 
to  close,  while  the  back  part  was  kept  open.  Another  American  surgeon  suc- 
cessfully repeated  the  same  operation.* 

4.  The  rectum  comnwnicatiiu/  with  the  nrinar;/  tract. — Communications  be- 
tween the  lower  end  of  the  bowel  and  the  male  urinary  organs  witli  imperforate 
anus  constitute  perhaps  the  most  troublesome  variety  of  this  affection.  It  is 
true  tliat  the  malformation  does  not  prove  immediately  fatal,  since  the  fpeces 
are  at  first  sufKciently  liquid  to  pass  by  the  urethra  without  much  residuum. 
But  as  they  become  more  solid,  a  residuum  is  left,  which,  being  impacted  in 
the  urethra  or  bladder,  according  to  the  level  of  the  communication,  produced 
the  ordinary  symptoms  of  calculus,  witii  perhaps  even  more  than  the  ordinary 
amount  of  retention  of  urine.  It  is  important,  therefore,  to  operate  before  this 
has  taken  place.  The  communication  may  be  either  with  the  urethra  or  the 
bladder.  In  the  former  case,  it  may  in  some  instances  possibly  be  discovered 
by  the  sound  ;  but  usually  the  seat  of  the  communication  remains  uncertain. 
Should  the  gut  ternunate  in  the  urethra  the  rectum  will  only  be  deficient  in  its 
lowest  part,  and  its  termination  will  be  accessible  from  the  perinieum.  There- 
fore, the  proper  course  is  to  begin  by  performing  the  usual  exploratory  operation 
in  the  perinieum ;  and  if  the  rectum  be  met  with,  to  separate  it  from  its  con- 
nections, if  possible,  and  draw  it  down  to  the  skin,  as  in  the  last  case.  I  am 
not  aware,  however,  of  a  case  in  which  this  has  been  successfully  accouiplished. 
If  the  rectum  be  not  found,  the  inference  is  that  tlie  communication  is  with  the 
bladder ;  and  in  that  case  the  rectum  may  be  totally  absent,  a!id  the  communi- 
cating intestine  may  be  some  much  higher  part  of  the  alimentarj*  tube.  In 
such  a  case,  I  think  that  colotomy  should  be  recommended  ;  but  it  is  a  very 
doubtful  question,  the  decision  of  which  may  reasonably  be  left  to  the  parents, 
if  they  are  persons  of  sufficient  intelligence.  Some  further  remarks  on  colotomy 
in  these  case.s  will  be  found  in  a  future  paragiaph. 

If  the  child  is  not  seen  till  a  later  period,  when  the  symptoms  of  fsecal  accu- 
mulation in  the  urinary  tract  call  for  some  relief,  attention  must  first  be  directed 
to  this  accumulation.  The  mass  must  be  broken  down  with  tlie  catheter,  and  re- 
juoved  by  tlie  free  injection  of  warm  water  ;  or  if  it  be  very  solid,  it  maj'  even  be 
advi.sable  to  use  the  lithotrite.  Then  the  case  must  be  treated  according  to  the  rules 
above  laid  down.  The  proposal,  whicii  has  been  sanctioned  by  some  surgeons, 
of  cutting  down  in  tlie  middle  line  into  the  urethra  and  neck  of  the  bladder,  and 
thus  lying  the  whole  track  for  tlie  urine  and  fa-ces  into  one,  appears  unadvisable, 
as  it  would  very  likely  end  in  leaving  the  patient  with  the  horrible  infirmity  of 
a  large  cloacal  aperture,  through  which  both  the  urine  and  fjeces  would  pass 
without  control. 

o.  I m perforate  nnm  with  ftpcal  Jistula. — The  cases  of  imperforate  anus  in 
which  a  fistula  exists  opening  externally  are  not  immediately  threatening  to 


*  Bodcnhamer,  Congenital  Malformations  of  the  Rectum  and  Anus,  Cases  cxcvii. 
xcviii. 
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Kfe;  and  if  the  external  opening  be  in  a  situation  where  the  discharge  of  the 
faeces  will  not  be  dangerous  or  very  inconvenient  (e.g.  behind  the  natural  posi- 
tion of  the  anus),  it  may  be  a  question  whether  tliey  require  any  treatment 
beyond  such  dilatation  as  may  be  necessary  for  the  perfectly  free  discliarge  of 
the  faeces.  Such  openings  have  been  known  ultimately  to  acquire  sphincter 
power.  But  when  the  opening  lies  in  front  of  the  natural  position  (in  the 
scrotum,  or  close  to  the  vulva,  according  to  the  sex),  it  is  advisable  to  cut  down 
in  the  proper  place,  and  attach  the  gut  to  the  skin.  The  operator  may  be  sure 
of  finding  the  rectum  lying  close  to  the  skin  of  the  perinaeum.  If  the  abnormal 
anus  be  in  some  remote  place  (as  in  the  hypogastrium,  on  the  dorsum  penis,  in 
the  groin),  the  case  assumes  a  much  graver  aspect,  since  the  rectum,  aud 
perhaps  the  whole  large  intestine,  may  be  absent  or  impervious.  In  most  of 
such  cases  it  will,  in  all  probability,  be  judged  better  to  dilate  the  abnormal 
anus,  if  necessary,  and  abandon  the  case  to  nature.  In  very  few  instances 
would  it  be  justifiable  to  attempt  to  restore  the  natural  opening. 

B.  Imperforate  rectum. — We  have  now  to  consider  the  cases  of  imperforate 
rectum  in  the  narrower  sense  of  the  term,  i.e.  cases  in  which  the  external  parts  are 
normal,  but  the  anus  leads  into  a  small  cul-de-sac,  the  rectum  being  totally  ob- 
structed above.  Such  cases  (as  has  been  before  pointed  out)  usually  require 
immediate  treatment ;  the  deformity  having  been  at  first  overlooked.  The 
obstruction  of  the  rectum  may  be  due  to  a  simple  membrane  stretched  across  the 
tube  of  the  intestine,  which  in  otlier  respects  is  natural ;  or  the  upper  tube  (the 
rectal  cul-de-sac,  as  it  is  called)  may  lie  by  the  side  of  the  lower  (the  anal  cul- 
de-sac),  or  behind  it ;  or  the  rectum  may  be  impervious  for  a  greater  or  less 
distance,  so  that  the  colon  may  terminate  by  a  dilated  extremity  above  the  pelvis. 
In  rare  cases,  the  sigmoid  flexure  itself,  and  more  or  less  of  the  rest  of  the  large 
intestine,  may  be  absent ;  but  as  such  infants  are  usually  not  viable,  the  cases 
present  little  practical  interest.  Practically,  cases  of  imperforate  rectum 
may  be  divided,  as  above,  into  two  classes,  i.e.  1.  where  the  upper  cul-de-sac  is 
accessible  from  the  lower  ;  and  2.  where  it  is  not. 

The  chief  means  of  distinguishing  one  variety  from  the  other  is  the  sen- 
sation of  bulging  communicated  to  the  finger  passed  into  the  anal  cul-de-sac. 
The  presence  of  this  symptom  may  be  taken  as  inuicating  that  the  two  cul-de- 
sacs  lie  close  together.  Asa  matter  of  prognosis,  it  ought  to  be  borne  in  mind 
that  this  bulging  has  been  felt  in  a  case  where  it  proved  to  be  due  not  to  the 
impulse  of  faeces  in  the  rectum,  but  to  that  of  fluid  in  the  recto-uterine  pouch 
of  the  peritoneum  but  as  an  indication  for  practice  it  may  always  be  held  to 
justify  the  surgeon  in  exploring  the  bulging  tumour.  This  may  be  done  either 
by  incision  or  with  a  grooved  needle.  If  a  puncture  is  made  and  meconium 
escapes,  the  puncture  ought  to  be  dilated  with  a  pair  of  dres.sing  forceps  passed 
through  it,  until  the  meconium  has  been  freely  discharged,  when  a  large  catheter 
or  tube  should  be  fixed  in  the  gut.  If  the  surgeon  prefers  to  use  a  grooved 
needle,  and  meconium  is  detected,  the  grooved  needle  may  be  used  as  a  director, 
and  a  small  knife  be  passed  along  it.  M.  Guersant  has  recommended  the  use 
of  a  trocar  and  canula  made  in  a  peculiar  form,  so  that  tlie  canula  is  gi-ooved  ; 
but  as  a  grooved  needle  answers  every  purpose,  I  should  not  be  disposed  to  use 
a  larger  instrument.  The  practice  usually  pursued,  of  thrusting  about  trocars 
of  considerable  size  in  the  tissues  of  the  pelvis,  is  very  dangerous ;  and  if  the 
gut  is  found,  the  opening  made  by  such  an  instrument  is  always  insuHicient ; 
so  that  the  trocar  ought  to  be  discarded  in  these  exploratory  operations. 

Numerous  instances  are  on  record  in  which  the  surgeon  has  failed  to  detect 
the  presence  of  the  rectal  cul-de-sac  with  the  trocar,  although  that  portion  of 
the  bowel  has  lain  close  to  the  anal  cul-de-sac.  I  have  figured  such  a  case  in  my 
"work  on  the  Surgical  Treatment  of  Children's  Diseases,  p.  172,  in  which  Littre's 
operation  was  subsequently  performed,  under  the  impression  that  the  lower 
bowel  was  totally  deficient.  A  similar  case,  under  the  care  of  the  late  M. 
Robert,  is  figured  by  M.  Larcher  in  his  translation  of  the  above-named  work, 


*  Path.  Sac.  Trans,  vol.  xi.  p.  99. 
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and  I  reproduce  it  here,  since  it  illustrates  another  point  which  will  be  referred 
to  further  on. 

Fig.  412. 


 .J"^ 

Imperforate  rectum.  Failure  of  exploratory  puncture.  Littro'.s  operation.  A.  anal 
cul-de-.sac.  b,  rectal  cul-de-sac.  C,  probe  passed  in  the  course  of  the  trocar,  which 
had  been  thrust  behind  and  to  the  left  of  the  bowel,  d,  descending  colon,  e,  the 
sigmoid  flexure  pa.ssing  over  into  the  right  groin,  f,  the  colou  opened  by  Littre's 
operation  in  the  left  groin. 

If  the  gut  cannot  be  found  in  this  way  (i.e.  if  there  is  no  bulging  tumour,  or 
if  the  sensation  prove  deceptive),  an  operation  similar  to  that  for  imperforate 
anus  should  be  first  performed.  Tlie  annl  cul-de-sac  should  be  freely  laid  open 
towards  the  coccyx,  and  the  parts  in  the  pelvis  dissected  to  as  great  a  depth  as 
may  be  thought  prudent.  Ou  the  failure  of  this  operation,  the  question  of  colo- 
tomy  will  arise. 

Cohtomtf  in  c(m(jcnif(tl  ohstnictiom  of  the  lower  hoiccl.  Wlien  tlie  rectum  is 
entirely  deficient,  the  only  means  of  preserving  life  is  to  open  some  higher  part 
of  the  bowel ;  and  when  the  gut  opens  into  the  bladder,  and  is  inaccessible  from 
the  perinreum,  the  same  operation  may  be  performed,  altliougli  not  immediately 
necessary  for  the  preservation  of  life,  as  a  means  of  avoiding  the  grave  incon- 
veniences and  dangers  which  tliat  malformation  entails.  The  operation  may 
be  performed  either  according  to  Littre's  method,  or  that  which  goes  by  the 
name  of  Amussat  *  Hut  the  former  is  generally  preferred  in  these  cases  of 
congenital  malformation  for  several  reasons,  although  it  must  be  allowed  that 
our  experieuce  of  either  is  not  sullicient  at  present  to  serve  as  a  foundation  for 
any  very  exact  comparison.  It  may  be  said,  however,  that  the  only  difference 
between  the  two  operations  is,  that  Littre's  is  performed  a  little  lower  down 


*  These  operations  are  described  in  vol.  iv.  p.  636  et  sqq. 
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and  farther  forward  than  Amussat's,  and  that  the  former  necessarily  opens  the 
peritoneal  cavity,  while  the  latter  may  succeed  in  opening  the  intestine  without 
wounding  the  peritonaeum,  in  those  cases  in  which  the  descending  colon  is  not 
attached  by  a  mesentery.  But  the  latter  advantage  cannot  be  always  attained, 
since  the  presence  of  a  mesentery  is  not  uncommon ;  and  if  there  be  a  very 
long  mesentery,  it  may  be  altogether  impossible  to  find  the  large  intestine.* 
Nor  does  it  appear  at  all  certain  that  the  fatality  of  colotomy  in  these  cases  is 
due  in  any  great  measure  to  wound  of  the  peritonseum.  The  tender  age  of  the 
child ;  the  weakness  induced  by  distension,  vomiting,  and  want  of  nourishment ; 
and  the  tendency  to  peritonitis  (in  some  cases  its  actual  existence),  from  the 
congestion  and  straining  motions  of  the  intestines,  sufficiently  account  for  the 
fatal  result  which  usually  follows.t 

M.  Guersant  opened  the  colon  eleven  times  in  the  groin,  and  once  in  the 
loins,  without  saving  one  of  his  patients.  J  I  have  only  been  able  to  find  a 
single  successful  case  recorded  smce  the  publication  of  M.  Rochard's  paper, § 
although  that  publication  must  have  given  rise  to  the  performance  of  many 
similar  operations.  In  that  case,||  which  occurred  under  the  care  of  Dr.  Pooley, 
in  the  State  of  New  York,  the  operation  was  performed  on  an  otherwise  healthy 
male  child  in  whom  there  was  imperforate  rectum  and  a  communication  with 
the  bladder.  The  report  was  published  six  months  after  the  operation,  tlie 
child  being  then  in  perfect  health.  The  fieces  passed  about  twice  a  day  from 
the  artificial  opening,  and  the  fsecal  discharge  from  the  bladder  appeared  to 
have  quite  ceased.  M.  Giraldes,  however,  had  a  case  of  colotomy  for  imper- 
forate anus  in  which  the  child  lived  2|  months,  and  died  from  another  cause. H 

In  the  rare  cases  where  colotomy  has  been  successful,  some  of  the  patients 
have  lived  through  the  ordinary  term  of  human  life,  and  have  been  able  to 
perform  without  serious  inconvenience  the  duties  of  laborious  occupations,  and 
the  functions  of  wives  and  mothers.**  These  cases  justify  the  performance  of 
the  operation,  with  the  consent  of  the  patient's  friends,  although  it  must  be 
admitted  that  little  success  can  be  anticipated. 

When  the  operation  has  been  performed  on  account  of  a  communication 
with  the  bladder,  an  additional  annoyance  is  experienced  in  the  fact  that  some 
fteces  may  still  pass  beyond  the  artificial  anus  and  reproduce  the  symptoms  of 
vesical  irritation.  The  surgeon  must  either  deal  with  the  symptoms  as  they 
arise,  by  breaking  down  the  masses  in  the  bladder  from  time  to  time,  or  he  may 
make  trial  of  a  plug  inserted  into  the  lower  opening,  or  he  may  even  feel  justi- 
fied in  attempting  to  cure  the  latter  by  a  plastic  operation.  Space  will  not 
permit  of  a  discussion  of  this  rare  complication ;  an  interesting  example  of 
which  is,  however,  recorded  by  Mr.  Curling.tt 

A  curious  discussion  has  been  originated  by  M.  Huguier4t  ^'iz-  whether,  in 
performing  Littre's  operation  in  cases  of  imperforate  anus,  it  would  not  be  better  to 
operate  in  the  right  groin  instead  of  the  left.  He  has  noticed  that  in  many 
cases  of  total  absence  of  the  rectum,  the  oblique  bend  in  the  colon,  of  which  I 
have  just  spoken,  brings  it  to  terminate  in  the  right  groin.    Hence  he  recom- 


*  Mr.  Curling  practised  both  operations  on  the  bodies  of  20  infants  who  had 
attained  the  full  period.  Colotomy  in  the  left  groin  was  easy  in  18  cases  ;  in  the 
other  2  the  bowel  curved  over  to  the  right  side,  sn  that  to  open  it  the  incision  must 
have  been  in  the  right  groin.  Colotomy  m  the  left  loin  was  easy  in  8  of  these  subjects  ; 
difficult  in  6  ;  and  impossible,  without  wounding  the  peritonaeum,  in  the  other  6. 
Curling,  Diseases  of  the  Rectum,  '4d  ed.  pp.  222,  223. 

t  On  the  question  of  wounds  of  the  peritonaeum  in  operations,  see  the  essay  on 
Injuries  of  the  Abdomen,  vol.  ii.  p.  672. 

{  Dehout,  in  Bull,  de  Ther.  tom.  xlix.  p.  116. 

§  Kochard,  Bulletin  de  I'Acad.  imp.  de  Med.  an  1859, 

II  Ann.  Jotirn.  of  Ohstetrics,  May  1,  1870. 

^  Nouveau  Dictionnaire  de  Mid.  et  Chir.  frat.  tom.  ii.  p.  633. 
Curling,  op.  cit.  p.  229.    Eochard,  op.  cit. 
tt  Op.  cit.  p.  226. 

\\  Bulletin  del' Acad.  imp.  de  Med.  tom.  xxiv.  1858-9,  pp.  135,  445. 
VOL.  V.  3  G 
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mends  to  make  the  incision  on  this  side  instead  of  the  left.  But  all  the 
successful  cases  which  have  been  put  on  record  have  been  operated  on  in  the 
left  groin  ;  while  no  operation,  so  far  as  I  know,  has  yet  been  practised  oa 
Huguier's  suggestion,  except  one,  which  is  related  by  Mr.  Brj'ant  in  his  work 
on  Surgical  Diseases  of  Childhood,  p.  40.  In  this  case,  after  failing  to  reach 
the  bowel  by  an  exploratory  operation  in  the  perinjeum,  Mr.  Bryant  cut  down 
on  the  right  side  by  '  a  vertical  incision,  at  the  distance  of  one  inch  from  the 
anterior  superior  spinous  process,  towards  the  vimbilicus,'  and  at  once  found  a 
portion  of  large  intestine,  which  was  proved,  after  the  death  of  the  patient, 
to  be  the  descending  colon.  This  case,  then,  shows  that  M.  Huguier's  sugges- 
tion is  so  far  practicable,  that  in  some,  at  any  rate,  of  these  cases  of  malforma- 
tion it  is  possible  to  reach  the  descending  colon  on  the  right  side  of  the  belly. 
The  same  fact  is  shown  by  a  case  which  I  have  related  in  my  work  on  Children's 
Diseases,  p.  IGO  ;  and  by  a  case  recorded  by  Mr.  Ashton  in  the  Path.  Soc.  Trmis. 
vi.  200,  and  many  others.  But  this  by  no  means  settles  the  question.  Allow- 
ing that  in  some  cases  the  sigmoid  Hexure  of  the  colon  may  be  reached  from 
the  right  side,  two  questions  present  themselves:  1.  In  these  very  cases  could 
not  the  large  intestine  have  been  opened  also  from  the  left  groin  ?  2.  If  not,  is  the 
proportion  of  such  cases  sufficient  to  justify  the  proceeding?  With  respect  to  the 
first  question,  I  cannot  find  any  precise  details  on  wliich  to  found  an  answer. 
Mr.  Bryant  does  not  describe  the  relations  of  the  colon  in  his  case  in  terms  suffi- 
ciently precise  to  show  that  he  had  given  particular  attention  to  this  point.  In  M. 
Robert's  case,  figured  on  page  816,  it  is  plain  that  the  colon  could  have  been  found 
with  equal  ease  in  either  groin.  In  Mr.  Ashton's  case  in  the  Path.  Soc.  Trans,  vol. 
vi.  he  says,  that '  the  ascending  and  transverse  portions  of  the  colon  were  normal : 
this  intestine  then  descended  a  short  distance  on  the  left  side,  and,  recrossing 
the  abdomen  to  the  right  side,  terminated  in  a  dilated  pouch,'  &c.  Here,  then, 
if  the  operator  had  cut  down  on  the  left  side,  and  had  not  found  the  large  in- 
testine, enlargement  of  the  wound  upwards  (not  necessaiily  to  a  very  great 
extent,  considering  the  size  of  the  parts)  would  have  brought  the  descending 
colon  into  reach.  What  M.  Iluguier  Stays  may  be  very  true,  that  from  the 
right  groin  some  portion  of  the  large  intestine  is  sure  to  be  reached ;  but  it- 
seems  to  me  to  be  by  no  means  a  matter  of  indifference  whether  the  part  opened 
be  the  descending  part  of  the  colon  or  the  caecum  ;  and  unless  it  could  be 
shown  that  the  sigmoid  fle.xure  is  always,  or  almost  always,  on  the  right  side, 
I  should  be  decidedly  in  favour  of  the  operation  on  the  left  side.  The  reverse, 
however,  is,  I  think,  very  clearly  .shown.  Thus  M.  Giraldes  says,*  '  Numerou 
anatomical  investigations,  together  with  ihe  records  of  those  of  Curling  an 
Arthur  Bourcart,  have  shown  me  tliat  in  the  great  majority  of  cases  in  th 
foetus  and  new-born  child  the  sigmoid  flexure  is  placed  on  the  left,  and  not  on 
the  right.  In  134  autopsies  below  the  age  of  a  fortnight,  I  found  the  sigmoid 
flexure  on  the  left  side  in  114;  in  flO  cases  of  Littre's  operation  which  I  have 
collected,  the  operator  always  met  with  the  sigmoid  flexure  on  the  left  side  ; 
in  30  post-mortem  examinations  of  infants  operated  on  for  iniperforation,  the 
intestine  was  always  found  on  the  left ;  in  100  examinations  of  new-born 
children,  Curling  found  the  sigmoid  flexure  on  the  left  side  85  times,  and 
Bourcart,  who  made  prolonged  researches  in  order  to  elucidate  this  question, 
found  the  sigmoid  fle.xure  in  its  normal  position  117  times  out  of  150.' 

The  incision  in  the  right  Hank  has  indeed  this  recommendation,  that  should 
the  large  intestine  be  altogether  absent,  a  lower  part  of  the  remaining  intestinal 
tube  will  more  probably  be  reached  on  the  right  side  than  on  the  left.  Such  a 
malformation,  however,  must  be  very  rare ;  and  the  infant  would,  1  should 
suppose,  be  hardly  viable.f 


*  Lcfons  c/iniqnes,  p.  121,  M.  Giraldes  refers  here  to  two  cases  in  which,  in  per- 
forming Littre's  operation,  he  came  upon  an  undescended  testicle. 

t  In  one  curious  ease,  recorded  in  the  Pa/h.  Soc.  Trans,  vol.  xii.  p.  87,  there  was  a 
kind  of  transiiosition  of  tlie  largo  intestine,  the  ilioca>cal  valve  being  in  the  left  in- 
stead of  the  riglit  iliac  fossa,  and  tlie  transverse  arch  of  the  colon  pas.sing  from  left  to 
right,  and  terminating  in  a  very  large  cul-de-sac  in  thexright  iliac  region.  There 
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On  the  whole  it  seems  better  to  operate  in  the  left  groin.  Whether  after 
failing  to  find  the  sigmoid  flexure  in  that  part,  it  would  be  the  better  course 
to  make  an  artificial  anus  in  the  small  intestine,  or  to  perform  a  second  opera- 
tion in  the  opposite  groin,  must  be  left  to  the  discretion  of  the  operator. 
Neither  course  would  have  much  prospect  of  success;  but  if  the  infant  were 
h.ealthy  and  strong,  the  latter  might  be  justifiable. 

In  the  Bull,  de  VAcad.  de  Med.  torn.  xxiv.  1858-9,  p.  4.34,  Velpeau  gives  the 
following  advice.  He  operated  on  an  infant  with  imperforate  anus.  Not  being 
able  to  find  the  rectum  by  operation  in  the  perineum,  he  resorted  to  lumbar, 
and  then  to  inguinal  colotomy,  but  gives  no  particulars  of  the  operations.  On 
the  death  of  the  infant,  the  rectum  was  found  complete,  but  empty,  and  de\iated 
to  the  right.  He  therefore  advises  that,  after  having  opened  the  gut  in  the 
loins  or  groin,  a  probe  should  be  passed  down  to  ascertain  whether  the  lower 
part  of  the  gut  is  not  present^  and  whether  it  may  not  be  possible  to  establish 
the  natural  anus. 

Imperf oration  of  the  mnall  intedine. — Two  cases  of  congenital  obstruction  of 
the  lower  part  of  the  small  intestine  have  been  communicated  by  M.  Depaul  to 
the  Acad.  imp.  de  Med.,  in  which  the  diagno3is  was  successfully  established  ; 
the  following  being  the  symptoms  principally  relied  on.  There  were  the  usual 
symptoms  of  obstruction — the  abdomen  was  swollen,  the  anus  and  rectum  were 
natural,  clj'sters  would  pass,  but  soon  returned  without  meconium  ;  *  a  flexible 
tube  could  be  introduced  for  a  considerable  distance,  but  brought  away  no 
faeces;  rather  seemed  to  cause  vomiting,  the  vomit  being  mixed  with  lumps  of 
meconium.  In  a  case  of  this  sort  auscultation  and  percussion  would  yield 
indispensable  data.  Littre's  operation,  at  the  point  indicated  by  the  part  at 
which  the  intestinal  resonance  seems  to  stop  (especially  if  the  fluid  injected  can 
be  heard  to  stop  near  the  same  point),  appears  the  appropriate  treatment,  though 
little  hope  can  be  entertained  of  good  from  anything. 

Malformations  of  the  umbilicus. — Another  affection,  probably  due  to  con- 
genital malformation,  is  that  warty  or  nipple-like  tumour  projecting  from  the 
umbilicus,  which  is  tolerablj^  often  .seen  in  children,  and  seems  due  to  some 
morbid  condition  left  by  the  separation  of  the  umbilical  cord.  Mr.  Athol 
Johnstone,  to  whom  we  appear  to  owe  our  first  accurate  description  of  the 
disease  in  the  English  language, t  speaks  of  it  as  '  a  stout  nipple-shaped  papilla 
or  tubercle,  rising  from  the  centre  of  the  main  umbilical  depression  ; '  and  says 
that  he  has  seen  it  attain  the  height  and  circumference  of  an  inch.  I  have  had 
several  cases,  but  none  of  this  size.  Mr.  Cooper  Forster  and  Mr.  Bryant  also 
1  speak  of  this  affection.  In  most  cases  the  tumour  is  solid,  in  some  a  minute 
1  canal  extends  along  it  for  a  short  (but  onlj'  a  short)  distance.  No  water  flows 
along  this  little  canal,  nor  does  the  canal  lead  into  the  bladder.  The  treatment 
of  these  cases  is  exceedingly  simple ;  a  ligature  tightlj'  applied  being  all  that  is 
necessary. 

Umbilical  Jidulce. — There  are  other  though  less  common  cases  in  which  the 


■were  also  in  that  case  other  malformations,  not,  howevpr,  apparently  inconsistent 
"with  life.  An  exploratory  incision  from  the  perinwum  liaving  failed,  nothing  further 
was  done.  In  this  case,  had  the  course  which  I  should  have  been  inclined  to  pursue 
been  followed,  the  esecum  would  probably  have  been  opened ;  but  this  is,  I  should 
suppose,  a  unique  case. 

*  I  once  saw  a  case  of  the  kind  in  which  the  diagnosis  was  rendered  erroneous  by 
the  fact  that  we  could  not  pass  any  litrge  quantity  of  injection.  In  fact,  it  returned 
almost  instantly.  After  death,  however,  the  obstruction  was  found  quite  high  in  the 
small  intestine.  The  fullness  of  the  abdomen  and  the  straining  of  the  abdominal 
muscles  were  the  only  causes  which  I  could  conjecture  for  the  obstacle  to  the  passage 
of  the  injection. 

t  Lectures  on  the  Surgery  of  Childhood,  1860,  p.  44.  The  affection  is  said  to  have 
been  first  pointed  out  by  Dugfes,  Bict.  de  Med.  en  16  tomes,  t.  xii.  p.  159. 

3  u  2 
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urachus  remains  open  *  and  the  urine  is  discharged  from  the  navel ;  or  in 
which  there  is  a  fecal  fistula,  congenital  or  acquired ;  f  or  in  which  there  is  a 
biliary  fistula  at  the  navel.  J  These  cases  must  be  distinguished  from  the  fore- 
going trivial  afl'ection,  as  can  readily  be  done  by  the  character  of  the  discharge. 

The  cure  of  such  fistulne  should  be  attempted,  but  with  caution.  The  actual 
or  potential  cautery  applied  to  their  edges  can  do  no  harm.  It  has,  however 
failed  in  all  the  cases  that  I  am  acquainted  with,  and  then  a  plastic  operation 
ought  to  be  attempted.  But  I  cannot  encourage  the  reader  to  be  very  sanguine 
of  success  by  this  method  either.  In  the  two  cases  related  by  Mr.  Cooper 
Forster  such  an  operation  was  performed  ;  but  it  does  not  appear  to  have  suc- 
ceeded in  either.  Mr.  Bryant's  case  was  not  made  the  subject  of  any  treatment. 
In  mine  the  treatment  by  cauteiy  failed,  and  I  lost  sight  oi'  the  child  before  per- 
forming the  plastic  operation  whicli  I  contemplated. 

A  very  singular  case,  the  result  of  malformation  of  the  umbilicus,  was  sent 
to  me  a  year  or  two  ago  by  Dr.  Harland  Whiteman,  of  Putney. 

The  infant  was  a  male  prematurely  born,  and  on  its  birth  the  funis  was 
noticed  to  be  bifurcated,  and  it  appeared  to  Dr.  Whiteman  as  though  one 
bifurcation  contained  the  arteries,  and  the  other  the  vein.  This  bifurcation 
commenced  about  three  inches  from  the  umbilicus,  and  the  part  of  the  cord 
attached  to  the  belh'  was  marked  by  a  rather  thick  gelatinous  septum.  The 
funis  was  tied  and  divided  below  the  bifurcation.  Nothing  was  noticed  as 
being  wrong  for  a  fortnight.  The  nurse  was  observed  to  be  unwilling  to  be 
seen  when  engaged  in  dressing  the  cord,  but  always  replied  tliat  '  all  was  going 
on  right,'  until,  at  the  age  of  about  fourteen  days,  Dr.  Whiteman  was  again 
summoned  on  account  of  a  bad  smell  from  the  navel,  and  the  nurse  having 
reported  that  there  was  something  wrong  about  it.  On  examination,  it  was 
seen  that  inflammation  and  ulceration  extended  to  some  distance  around  the 
umbilicus,  and  there  was  also  sloughing  still  going  on  of  the  septum  and  of 
what  remained  of  the  right  bifurcation.  This  bifurcation  contained  no  intestine. 
'I'he  sloughing  portion  was  included  in  a  ligature.  The  opposite  bifurcation  (on 
the  infant's  left)  contained  intestine  ;  there  was  a  deep  sulcus  or  fissure  at  the 
bottom  of  it,  close  to  the  umbilicus,  out  of  which  an  offensive  fiecal  discharge 
continually  exuded.  Some  fieces,  however,  still  passed  by  the  anus ;  but  this 
ceased  as  the  gut  protruded  out  of  the  navel,  and  its  whole  circumference 
gradually  became  ulcerated,  so  that  tho  intestine  was  divided  into  two  parts  at 
the  time  that  I  saw  the  child.  There  was  then  a  large  coil  of  intestine  hnnging 
out  of  the  belly,  and  partly  everted,  the  fajces  exuding  from  its  open  mouth. 
Another  smaller  coil,  which  transmitted  no  fa3ces,  lay  on  its  right  side,  separated 
from  it  by  a  slight  depression  or  septum,  apparently,  as  I  thought,  a  part  of  the 
mesentery. 

It  appeared  evident  that  there  had  been  some  defect  in  the  closure  of  the 
umbilical  aperture,  probably  dependent  on  the  fissured  condition  of  the  cord, 
nnd  that  into  one  of  these  fissures  a  herniated  portion  of  the  gut  had  protruded. 


*  In  the  Med.-  Chir,  Trans,  vol.  xxxiii.  p.  293,  there  is  a  case  reported  by  Mr. 
Paget,  of  Leicester,  of  patent  urachus,  in  which  the  patient,  a  man  set.  -10,  laboured 
under  symptoms  of  stone.  The  unnatural  opening  was  of  large  size,  an  inch  in 
diameter  ;  notwithstanding  which  he  could  retain  about  a  pint  of  water,  and  only  a 
little  escaped  in  micturition.  There  was  also  hernia  at  the  opening.  The  calculus 
liad  formed  on  a  hair,  which  had  probably  slipped  down  acciilentally  from  the  pubes. 
It  was  extnicted  by  passing  the  finger  down  the  patent  urachus.  No  opcrat'ion  was 
attempted  on  the  patent  urachus.    See  also  Bryant,  op.  cit.  p.  114. 

t  Cooper  Forster,  Siirffical  DUcases  of  Children,  p.  107. 

I  I  have  seen  no  published  case  of  this  affection  ;  but  a  boy,  set.  10,  was  under  my 
care  in  the  year  1862,  on  account  of  a  discharge  of  pure  bile  from  the  umbilicus. 
'I'liis  was  said  to  have  followed  the  removal  of  one  of  the  warty  tumours  nbove 
described.  The  fluid  responded  to  the  usual  tests  for  bile,  and.  as  well  as  could  be 
ascertained,  was  free  from  any  fieeal  admixture.  The  sinus  from  which  this  fluid 
exuded  was  so  minute  that  I  could  form  no  idea  of  its  direction,  but  it  seemed  to 
extend  a  considerable  distance. 
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The  ulceration  of  the  intestine,  and  its  ultimate  division  into  two  parts,  were 
equally  evidently  the  result  of  mechanical  violence,  which  could  not  have  been 
applied  at  the  point  where  Dr.  Whitenian  tied  the  cord,  even  if  it  were  pos- 
sible (which,  of  course,  it  could  not  be)  to  overlook  a  protrusion  of  more  than 
three  inches  of  small  intestine,  or  to  tie  it  without  producing  a,ny  symptoms 
for  several  days.  It  appeared,  therefore,  more  than  probable — in  fact,  nearly 
certain — that  the  nurse,  ignorant  of  Dr.  Whiteman's  reason  for  leaving  so  large 
a  part  of  the  cord,  had  at  a  later  period  applied  another  ligature  close  to  the 
umbilicus,  to  hasten  its  separation,  and  had  unwittingly  injured  the  intestine, 
which  by  this  time  had  protruded. 

When  I  saw  the  infant,  its  death,  if  unrelieved,  was  certain,  as  the  protrusion 
kept  increasing.  There  was,  indeed,  nothing  to  oppose  its  increase  when  the 
child  cried  or  coughed.  I  was  unwilling  to  abandon  it  to  death  without  treat- 
ment, and  the  only  courses  which  seemed  open  were,  to  endeavour  to  press 
back  the  gut  by  pad  and  bandage,  or  by  some  plastic  proceeding  to  endeavour 
to  divert  the  fajces  from  the  surface  of  the  body  to  the  lower  coil  of  the  intes-i 
tine.  The  former  plan,  I  thought,  must  necessarily  prove  fatal,  as  pressure 
applied  on  an  everted  mucous  surface  constantly  covered  by  faeces  must  be 
ineffectual  in  repressing  the  gut,  and  at  the  same  time  productive  of  great 
irritation,  and  probably  of  sloughing.  I  determined,  therefore,  to  attempt 
Dupuytien's  method  of  treating  artificial  anus.  The  two  adjacent  portions  of 
intestine  were  accordingly  brought  into  apposition  along  their  serous  surface  by 
means  of  the  entt5rotome,  and  the  blades  of  the  latter  instrument  were  gradually 
tightened  upon  them.  This  plan  promised  at  first  to  be  successful ;  the  intestine 
was  repressed  into  the  belly  by  the  instrument,  and  on  the  third  day  after  its 
application  faeces  began  to  pass  from  the  anus.  The  motions  continued  to  pass 
entirely  per  anum  for  four  days,  by  which  time  the  enterotome  was  separated, 
when,  unfortunately,  in  a  fit  of  coughing,  the  gut  reprotruded,  the  adhesions 
which  had  united  its  two  coils  having  given  way,  and  the  protruding  portion 
became  larger  than  it  was  before  the  operation.  I  reapplied  the  instrument ; 
but  the  child  rapidly  sank,  and  died  in  a  day  or  two.  On  post-mortem  ex- 
amination, the  bowels  were  found  smeared  with  f  thin  layer  of  pus;  no  other 
noticeable  morbid  appearances  were  present.  The  two  divided  portions  of  the 
small  intestine  lay  in  close  apposition.  The  preparation  is  in  St.  George's 
Hospital  Museum,  Ser.  ix.  No.  lOocf. 

With  this  case  may  be  compared  one  figured  in  Path.  Soc.  Trans,  vii.  216, 
and  in  which  a  pendulous  triangular  pouch  hung  out  of  the  umbilical  aperture, 
lying  above  the  cord,  and  having  an  umbilical  hernia  at  its  base.  The  pouch 
terminated  in  two  horns,  each  of  which  was  perforated  by  an  opening ;  and 
from  each  of  these  openings  meconium  passed.  Meconium  also  passed  from 
the  anus.  The  pouch  is  represented  as  having  consisted  of  an  inversion  of  the 
bowel,  one  horn  of  the  pouch  being  the  ileum,  and  the  other  the  caecum.  But 
as  the  passage  was  uninterrupted  to  the  anus,  and  as  both  horns,  though  quite 
unconnected  with  each  other,  transmitted  the  meconium,  it  seems  evident  that 
the  pouch  must  have  been  more  in  the  nature  of  a  diverticulum  than  of  a 
prolapsed  and  inverted  bowel.  If  the  small  intestine  had  protruded  from  the 
belly  through  some  sloughy  aperture,  and  its  coats  had  become  everted,  so  that 
the  mucous  coat  presented  externally,  and  the  tube  was  exposed  and  trans- 
mitted meconium,  it  is  clear  that  all  the  contents  of  the  intestine  would  pass 
that  way,  and  none  could  come  either  by  the  anus  or  by  any  lower  portion  of 
the  intestine,  which  might  be  similarly  prolapsed. 

Hermaphroditism. — Most  of  the  malformations  of  the  genito-urinary  organs 
have  been  treated  of  in  former  pages  of  this  work :  the  malformations  of  the 
male  urethra,  producing  hypospadias  and  epispadias,  at  vol.  iv.  p.  939 ;  those 
of  the  penis  which  accompany  extroversion  of  the  bladder,  at  p.  881  of  the  same 
vol. ;  those  of  the  vagina  and  uterus,  at  p.  3  of  this  volume  ;  and  those  of  the 
testes,  at  p.  71,  et  sqq.  There  remains,  however,  the  question  of  doubtful  sex 
from  malformation  of  the  external  organs,  which  is  often  brought  to  the  surgeon 
to  decide,  and,  as  it  seems,  is  often  decided  wrongly.    The  male  organs  may 
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simulate  the  female  in  this  way :  the  corpus  spongiosum  and  the  corresponding 
portion  of  the  urethra  are  absent ;  the  penis  is  small  and  the  prepuce  imper- 
fectly formed,  resembling  a  large  clitoris  ;  the  scrotum  is  split,  leaving  a  gap 
which  represents  the  vagina ;  its  two  halves  form  cutaneo-adipose  folds,  repre- 
senting the  labia  mnjora,  between  which  is  the  orifice  of  the  short  urethra;  and 
the  resemblance  may  be  completed  by  the  testes  being  retained  in  the  abdomen. 
The  female  organs  may  simulate  the  male  by  a  great  enlargement  of  the  clitoris, 
causing  it  to  resemble  the  penis,  the  presence  of  the  ovaries  in  the  labia,*  and 
a  very  small  vaginal  orifice  like  the  opening  in  hypospadias.  The  majority 
of  cases  of  spurious  herniapliroditism  in  the  female  present,  however,  merely 
the  enlarged  condition  of  the  clitoris,  and  may  be  recognised  for  females  with 
tolerable  ease,  by  passing  a  sound  up  the  urethra  into  the  bladder,  and  ex- 
amining by  the  rectum.  The  presence  of  a  uterus  and  vagina  between  the 
finger  ,ind  the  sound  will  then  be  evident.  Even  in  the  rare  cases  where  the 
ovaries  may  have  descended  into  the  labia,  on  one  or  both  sides,  this  method 
of  examination  may  yet  clear  up  the  matter ;  and  if  the  vaginal  opening  be 
large  enough  to  admit  the  finger,  no  doubt  need  exist.  The  question  is  often 
more  puzzling  in  cases  which  are  probably  males,  with  cleft  scrotum  ;  as  is 
evidenced  by  the  case  quoted  by  Sir  J.  Simpson  f  from  Otto,  where  an  individual 
had  lived  ten  year.s  as  a  wife  with  three  different  men,  who  was  yet  afterwards 
artirmed  by  the  Royal  Medical  College  of  Silesia  to  be  a  male.  At  the  Patho- 
logical Society  a  short  time  since,  a  specimen  was  exliibited  which  elicited 
opposite  opinions  from  very  good  authorities.  Nor  is  it  impossible  that  true 
hermaphroditism  may  in  some  cases  exist — that  is  to  say,  that  some  parts  of 
the  male  and  female  organs  may  coexist;  as  in  the  case  of  the  sheep,  de- 
scribed by  Mr.  Savory  in  Mcd.-Chir.  Trans,  vol.  xlii.,  wliere,  along  with  testes 
and  other  male  organs,  there  was  found  a  very  perfect  uterus  and  vagina. 
Also  in  the  Pathvloyical  Transactions,  vol.  xi.  p.  15S,  is  the  account  of  the 
dissection  of  the  generative  organs  from  a  person  regarded  (and  apparently 
correctly)  as  a  female,  but  where  a  body  much  resembling  a  prostate  was 
found  ;  the  urethra  had  the  long  course  of  the  male,  and  the  vagina  could 
hardly  be  demonstrated.  Some  other  cases  will  be  found  recor-ded  by  Sir  J. 
Simpson.]:  Leaving  aside,  however,  a  few  rare  cases  in  which  some  doubt  may 
exist,  the  careful  examination  of  the  folds  simulating  labia  may  detect  a  testis 
and  cold  (or  a  cord  with  rudimentary  testis)  on  one  side  or  both;  or  the  prox- 
imity ot  tlie  urethra  to  the  rectum,  with  the  development  of  the  perinajum,  may 
prove  the  sex  to  be  male;  or  the  direct  continuity  of  the  supposed  vaginal 
canal  with  the  bladder  may  show  that  it  is  really  a  male  urethra.  Occasion- 
ally it  is  said  that  extroversion  of  the  male  bladder  has  been  mistaken  for  the 
vulva,  or  that  an  adhesion  of  the  penis  to  the  scrotum  has  caused  a  doubt  of 
the  sex  of  the  child.  Such  conditions,  however,  cfin  hardly  deceive  one  who 
is  prepared  for  their  occurrence. 

In  the  few  cases  where  the  above  tests  give  only  uncertain  results,  a  doubt 
must  be  allowed  to  rest  on  the  sex  of  the  child,  which  perhaps  will  be  cleared 
up  by  the  development  of  the  breasts  and  the  propensities  displayed  at  puberty  ; 
or  which  may  remain  until  dissection  clears  up  the  difficulty.  In  all  cases  of 
true  iiermaphroditism  the  sex  would  be  settled  by  the  intrinsic  organs  (testes  or 
oTaries)  which  are  found  on  dissection.  When  doubt  exists  as  to  the  sex  of  a 
child,  it  appears  more  prudent  to  bring  it  up  as  a  male  than  to  expose  it  to  the 
disgusting  and  disappointing  consequences  of  an  attempted  marriage.§ 


*  This  is  not  so  very  uncommon.  A  case  was  laid  before  the  Royal  Medical 
and  Chirurgieal  Society  where  Sir  W.  Lawrence,  operating  for  strangulated  inguinal 
hernia  in  the  female,  fonnd  the  ovary  in  the  sac.  Mr.  Pott's  case  is  also  well 
known. 

t  Ci/cl.  of  Anat.  and  Phys.  art.  '  Hermaphroditism,'  the  standard  reference  on  this 
subject. 

\  See  also  a  case  by  Eokitansky.    Centralhlatt  f.  die  med.  Wissenschaften,  Berlin. 
Quoted  by  Larcher,  op.  cit.  p.  284. 
§  Mens.  Ad.  Richard  asserted  some  time  since  that  alPhermaphrodites  are  really 
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.  It  is  hut  rarely  that  operative  interference  is  justifiable  in  cases  of  herma- 
plu'oditisin,  and  the  operation  consists  always,  as  far  as  I  am  aware,  in  an  attempt 
to  enlarge  the  vaginal  opening-,  so  as  to  permit  of  sexual  intercourse.  A  case  of 
the  kind  under  M.  Huguier's  care,  in  which  the  proceeding  appears  to  have  been 
successful,  is  recorded  by  M.  Leon  le  Fort.* 

I  am  not  aware  that  any  plastic  operation  has  hitherto  been  attempted  on 
hermaphrodite  males ;  nor  is  there  either  the  same  motive  or  the  same  prospect 
of  success,  for  the  organs  are  probably  too  imperfect  to  be  capable  either  of 
penetration  or  emission. 

Mnlfoj-niation  of  skin. — The  congenital  t  vascular  tumours,  or  na8vi,have  been 
noticed  above,  with  respect  to  their  surgical  treatment  (Tumours,  vol.  i.  p.o41). 
But  besides  these  tumours  there  are  other  malformations,  which  consist  chiefly 
in  a  mere  discoloration,  often  accompanied  by  a  development  of  hair.  Of  the 
more  extensive  discolorations  (which  are  more  common  on  the  face  than  else- 
where), the  common  'port-wine  stain'  is  the  most  familiar  example;  and  of 
those  attended  with  development  of  hair,  the  ordinary  mole.  But  there 
are  rarer  deformities  of  each  kind,  or  involving  a  mixture  of  both  kinds. 
Mr.  Athol  Johnstone  informed  me  that  he  was  consulted  on  account  of  a  fine 
healthy  baby,  with  an  irregular  dark-brown  (almost  black)  streak  extending 
across  the  root  of  the  nose  and  invading  the  inner  extremities  of  the  eyelids  ou 
each  side.  The  skin  was  thickened,  and  irregularly  wrinkled  and  slightly 
elevated,  and  its  surface  was  covered  with  short  dark  hairs.  In  this  case  the 
extent  of  the  disease  forbade  any  endeavour  to  extirpate  it,  which,  however,  in 
such  affections  it  is  particularly  desirable  to  do  if  possible,  both  as  a  matter  of 
appearance  and  from  the  undoubted  liability  of  moles  to  become  the  seat  of 
epithelioma.  In  the  case  of  extensive  maculae  no  treatment  seems  to  have  any 
effect.  In  those  less  extensive,  the  skin  may  be  destroyed  by  some  powerful 
caustic,  and  thus  the  less  disagreeable  deformity  of  a  white  scar  substituted  for 
the  stain.  It  might  be  possible  perhaps  to  tattoo  some  of  those  maculae  with 
some  substance  which  should  produce  a  white  colour,  and  the  suggestion  has, 
I  believe,  been  made,  but  I  am  not  aware  that  it  has  been  followed.  The  plan 
could  hardly,  I  should  think,  be  practically  useful,  except  in  maculse  sufficiently 
small  for  extirpation  with  the  knife  or  caustic. 

Malformations  of  limhs. — The  malformations  resulting  from  congenital  dislo- 
cation and  fracture  will  be  found  described  in  the  next  section,  by  Mr.  Brod- 
hurst.  Of  other  malformations  of  the  limbs  it  seems  hardly  necessary  to  say 
much.  Some  of  them  do  not  admit  of  any  treatment,  and  are  only  interesting 
Id  an  anatomical  and  physiological  point  of  view,  such  as  the  specimens  of  entire 
absence  of  bones  and  limbs ;  J  while  in  others  the  only  question  is  whether  the 
patient  would  be  more  comfortable  with  or  without  amputation.  In  the  upper 
extremity  the  chief  question  will  be  as  to  the  power  of  motion  and  prehension 
in  the  mall'ormed  hand,  or  claw,  as  the  case  may  be ;  in  the  lower,  as  to  the 
feasibility  of  adapting  a  stump  to  the  part  before  or  after  amputation.    It  is 


males,  however  much  the  genital  organs  may  approach  the  female  type.  Union  med. 
tom.  iii.  p.  543.  Paris,  1859. 

*  Vices  de  Conformation  de  T  Uterus  et  du  Vagin,  p.  203.  See  also  Larcher's  trans- 
lation of  my  work  on  the  Surgical  Trcatiiwnt  of  Children  s  Diseases,  pp.  270  et.  sqq., 
where  several  very  interesting  cases  of  hermaphroditism  of  vi^rious  kinds  are  col- 
lected. 

t  It  might  be  worth  while  to  remind  the  reader,  in  passing,  tliat  though  probably 
all  nsevi  owe  their  origin  to  some  congenital  condition,  yet  they  are  often,  perhaps 
usually,  not  noticed  till  a  short  time  after  birth. 

I  For  an  extreme  example,  see  a  case  figured  in  Path.  Soc.  Trans,  vol.  x.  p.  308, 
where  all  four  limbs  were  entirely  absent ;  and  the  child  (who  had  attained  the  age  of 
five  and  a  half,  and  was  healthy  and  intelligent)  consisted  of  a  head,  neck,  and  trunk 
only.  ■  Most  of  the  leading  forms  of  tliese  general  malformations  of  the  limbs  are 
figured  in  M.  Larcher's  work,  already  referred  to  ;  where  will  also  be  found  drawings 
of  the  instruments  which  have  been  adapted  to  such  patients. 
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therefore  but  rarely  that  amputation  would  be  recommended  in  the  upper  limb, 
while  in  the  lower  it  is  often,  if  not  usually,  advisable.* 

Theie  are  other  deformities  which  may  be  produced  by  the  pressure  of  the 
foetal  cord  in  utero,  and  iu  which,  though  the  limb  has  not  been  amputated,  it 
is  distorted  in  various  directions,  and  deep  g-rooves  are  marked  upon  it,  where 
the  muscles  appear  to  have  become  atrophied. t  If  any  treatment  can  be  avail- 
able in  these  ca.ses,  it  must  be  directed  to  bringing  the  limbs  gradually  into 
natural  position  by  pressure  appropriate!)'  directed,  and  by  passive  motion,  and 
at  the  same  time  stimulating  the  muscles  by  friction,  liniments,  &c. 

Pohjdactylism. — The  most  frequent  malformation  about  the  limbs,  and  one  of 
the  most  common  in  surgical  practice,  is  what  is  called  polydactvlism  ;  that  is 
to  say,  supernumerary  fingers  and  toes.  Instances  in  which  a  more  or  less  per- 
fect additional  thumb  exists  are  very  often  .seen  in  our  ho,spit<xls  ;  and  numerous 
examples  prove  that  the  defect  is  often  hereditary.  It  is  advisable  to  remove 
supernumerary  thumbs  or  fingers  early,  smce  they  are  only  in  the  way ;  but  in 
doing  so  some  little  care  is  required,  as  the  supernumerary  digit  often  shares  in 
the  articulation  of  the  natural  one  to  its  metacarpal  bone  ;  so  that  if  the  whole 
of  the  last  phalanx  of  the  supernumerary  digit  wei'e  removed,  the  natural  joint 
would  be  laid  open,  and  ankylo.sis  might  result,  which  would  leave  the  tinger 
or  thumb  stiff  and  extended  ;  therefore  the  part  must  be  carefully  examined, 
and  if  even  a  doubt  exists,  the  phalanx  should  not  be  entirely  removed,  but, 
Haps  having  been  cut  long  enough  to  cover  it,  it  should  be  divided  with  bone- 
nippers  near  its  articulation.  No  deformity  will  be  perceptible  when  the  child 
grows  up,  as  the  little  piece  of  phalanx  left  behind  will  not  grow,  but  will  be 
buried  in  the  soft  parts  when  tlie  hand  has  attained  its  full  size.  J 

Supernumerary  digits,  wliich  are  seated  upon  perfect  metatarsal  bones,  are 
also  often  attached  to  supernumerary  bones  iu  the  tarsus  itself:  while  others  are 
attached  to  bifurcated  extremities  of  a  single  metatarsal  bone.  In  some  cases 
the  superfluous  finger  or  toe  is  attached  by  a  thin  fold  of  skin  to  the  continuity 
of  the  natural  digit,  quite  away  from  the  joint.  In  these  cases  the  superfluous 
digit  is  rudimentary. 

Two  cases  at  least  have  been  put  on  record  in  which  a  double  hand  existed : 
one  by  Mr.  Murray  of  Brighton,  in  the  MccL-Chir.  Ti  mis.  xlvi.  29;  the  other  by 
M.  Giraldes,  in  his  Leqonfi  cliiiiques  srir  les  Maladies  chii  urijicales  des  EnfaiiU, 
p.  42.  In  both  cases  the  bifidity  appears  to  have  commenced  at  the  carpus,  and 
iu  both  the  thumbs  were  absent.  In  Mr.  Murray's  case  no  operation  was  per- 
formed, the  patient  (who  was  a  washerwoman)  having  been  first  seen  at  the  age 
of  thirty-eight.  In  M.  Giraldes's  case  the  superfluous  fingers  seem  to  have 
been  removed  (M.  Giraldes  merely  says,  '  en  18G4  j'ai  opere  un  enfant  qui  avait 
les  deux  mains  reunies  en  une  seule  ').  M.  Giraldes,  however,  agrees  that  the 
operation  was  unnecessary,  since  in  this  case,  as  well  as  in  Mr.  Murray's,  all  the 
eight  fingers  were  movable,  and  the  two  parts  of  which  the  hand  consisted  could 
be  firmly  opposed  to  each  other,  forming  a  very  useful  member. 

In  the  foot,  supernumerary  digits  are  matters  of  less  consequence  than  in  the 
hand.  If  there  be  but  one,  and  that  not  sutliciently  prominent  to  cause  incon- 
venience in  wearing  the  shoe,  or  an  unsightly  breadth  of  the  foot,  there  can  be 
little  motive  for  interference.  Mr.  Athol  Jolinstone  has  recorded  a  case  in  which 
the  remarkable  number  of  nine  toes,  more  or  less  perfect,  were  found  on  one  foot; 
and  the  reader  who  is  curious  in  this  matter  will  find  there  a  full  account  of  the 
dissection  of  the  part  after  removal. § 

Webhed Jingers  is  another  very  common  deformity ;  and  funlike  supernumerary 
digits)  it  usually  occurs  symmetrically  on  the  two  hands.  It  is  most  common 
between  the  last  two  fingers.    The  .same  condition  is  ahso  found  in  the  toes ; 


*  See  a  case  and  drawing  by  Mr.  Lonsdale,  Path.  Soc.  Trans,  vol.  iii.  p.  464. 
t  See  a  case  by  Dr.  Little,  ihid.  vol.  i.  p.  331. 

}  See  also  on  this  point  Scdillot.    Note  stir  Fampittation  des  doigfs  surnumeraires. 
Compie.t-rendKs  des  seances  de  la  Soc.  de  Biologic,  ser.  1,  torn.  v.  ann.  1853,  p.  145. 
§  Path.  Soc.  Trans,  vol.  ix.  p.  274.  ^ 
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but  is  a  matter  of  no  consequence  whatever  there.  In  the  hand  it  appears  to  be 
exceedingly  desirable  to  remedy  this  condition  if  possible  ;  not  merely  on  account 
of  the  use  of  the  fingers,  but  also  as  a  matter  of  appearance.  The  webbed 
lingers  often  enjoy  a  large  share  of  usefulness  ;  and  the  person  can  soon  accommo- 
date himself  to  his  circumstances  ;  but  every  visible  variation  from  natural  con- 
formation is  a  source  of  annoyance  and  hindrance  to  a  child,  and  should  by  all 
means  be  remedied  if  it  can  be  done  without,  danger.  Of  course  nothing  is 
more  easy  than  to  cut  the  fingers  apart :  the  difficulty  which  is  experienced  is 
in  preventing  their  growing  together  again.  Various  plans  have  been  adopted. 
The  band  having  been  divided  completely  down  to  the  cleft,  the  edges  of  the 
wound  may  be  brought  together  down  to  the  apex  of  the  incision,  in  order  to 
procure  union  by  the  first  intention.  If  the  edges  will  not  of  themselves  come 
together  without  force,  a  portion  of  skin  may  be  transplanted  so  as  to  fill  up 
the  cleft ;  for  it  is  in  the  cleft  that  the  tendency  to  cicatrisation  is  manifested. 

I  would  on  this  head  call  the  reader's  attention  to  the  following  very  ingenious 
operation,  reported  by  Mr.  Barwell  in  the  Medical  Press  and  Cirevhir,  April  25, 
1866,  in  a  case  of  webbed  fingers— the  index,  middle,  and  ring  on  the  left  hand — 
which  had  already  been  twice  operated  on  by  the  usual  methods  without  success. 

'  I  thrust  a  straight  bistoury  in  a  sloping  direction  from  behind  forwards 
through  the  tissues  uniting  the  index  and  middle  fingers,  keeping  the  blade 
much  closer  to  the  latter,  so  that,  when  the  whole  length  of  the  digits  had 
been  separated,  so  much  tissue  was  left  on  the  forefinger  that  its  edges  could  be 
brought  neatly  together  and  sewn  with  wire.  The  same  proceeding  was  then 
used  at  the  next  interspace,  the  greater  amount  of  skin  being  left  and  sewn 
round  the  inner  side  of  the  middle  finger.  Thus,  the  wounds  to  be  filled  up 
lay  on  the  outer  side  of  both  middle  and  ring  fingers,  and  at  the  fork  or  point  of 
their  bifurcation.  Of  these  wounds  an  impress  was  taken  on  a  piece  of  paper, 
and  the  necessarj'  pieces  were  cut  from  the  haunch  in  such  wise  as  to  leave  a 
portion  of  skin  between  the  two  excavations,  and  also  so  as  to  enable  me  to  lift 
up  each  strip-like  piece  in  a  loop  while  it  remained  attached  at  either  end.  The 
wound  in  the  buttock  was  closed  with  silver-wire,  the  fingers  to  be  covered 
were  thrust  through  their  respective  loops,  and  first  the  palmar  edge  was  stitched 
— a  process  which  required  much  care  and  ingenuitj' — then  the  dorsal  aspect 
was  secured,  and  afterwards  the  hand  and  arm  were  carefully  bound  in  sifu. 

'  The  child  slept  well  during  the  first  two  nights,  on  the  third  pain  kept  her 
restless,  and  on  the  fourth  day  I  removed  the  bandage  and  cut  away  the  skin 
connections  with  the  haunch.  The  hand  had  swollen  from  position,  but  only  a 
very  small  part  of  the  implanted  skin  had  died,  the  rest  was  fairly  united.  It 
is  unnecessary  to  follow  the  details  of  the  case  further ;  it  did  uninterruptedly 
well,  and  in  a  month  the  hand  was  healed,  and  passive  motion  had  begun  to 
render  the  fingers  more  mobile.' 

Another  plan  is  to  divide  the  fingers  from  each  other,  and  leave  the  wound 
to  granulate,  care  being  taken  to  press  something  like  a  band  of  string  or 
metal  into  the  cleft,  in  order  to  prevent  adhesion  there  ;  the  foreign  body  being 
fastened  to  a  bracelet.  Or,  which  seems  the  most  promising  plan,  a  large 
metal  ring  may  first  be  passed  through  a  hole  made  at  the  cleft,  and  worn 
there  like  an  earring  till  the  sides  of  the  hole  have  cicatrised.  After  the  pos- 
terior angle  of  the  wound  is  thus  secured  against  the  formation  of  adhesions,  some 
one  or  other  of  the  above  plans  may  be  adopted  with  better  prospect  of  com- 
plete success.  But  even  if  the  adhesions  do  form  to  some  extent,  and  so  render 
the  fold  between  the  fingers  deeper  than  natural,  this  is  a  much  less  conspicuous 
defect  than  the  former,  and  besides  is  not  irremediable  by  further  operation. 

M.  Giraldes  has  succeeded  in  dividing  these  webs  by  means  of  a  kind  of 
ent^rotome  applied  to  the  web,  and  gradually  tightened,  so  as  to  destroy  the 
web  in  about  a  week.  An  instance  of  the  use  of  this  method  will  be  found  in 
Giraldes'  Maladies  chir.  des  Enfans,  p.  507.* 


*  On  the  subject  of  webbed  fingers,  and  all  the  other  deformities,  congenital  or 
acquired,  of  the  fingers,  I  cannot  do  better  than  refer  the  reader  to  M.  Fort's  thhe  de 
concours,  ^  Des  Diffurmites  co7?genitales  et  acquises  des  Doigts'  Paris,  18f>9. 
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Hypertrophy  of  the  limbs  occurs,  as  far  as  I  can  judge  from  the  limited 
number  of  cases  which  I  have  seen  and  met  with  in  books,  from  two  causes, 
viz.  from  disease  of  the  vessels,  or  from  a  congenital  tendency  much  allied  to,  if 
not  identical  with,  that  which  produces  the  more  limited  .and  striking  hyper- 
trophies spoken  of  below  as  '  congenital  tumours.'  In  the  former  class  of  cases 
the  diseased  action  results  in  changes  analogous  to  those  produced  by  chronic 
inflammation,  and  similar  to  those  which  follow  chronic  inflammation  (tliough 
only  rarely)  in  the  long  bones.  Thus  I  have  seen  in  a  case  of  difl'used  venous 
Dfevus  (or  rather  difl'used  enlargement  of  all  the  vessels  of  the  limb,  including 
the  veins),  the  whole  leg  become  larger,  harder,  hotter,  and  longer  than  its 
fellow,  as  it  is  occasionally  noticed  that  the  tibia,  in  chronic  inflammation, 
outgi'ows  its  healthy  fellow.* 

The  hypertrophy  may  afl'ect  the  whole  limb,  or  only  a  portion  of  its  length 
(always,  I  believe,  the  lower  part),  or  a  part  only  of  the  foot  or  hand,  or,  Anally, 
only  one  or  more  digits. 

I  do  not  wish  here  to  speak  of  the  hypertrophy  which  is  an  occasional,  though 
very  rare,  symptom  of  extensive  disease  of  the  blood-vessels,  but  only  of  the 
truly  congenital  hypertrophies.  These  depend  upon  no  known  cause ;  t  and 
although  some  of  them  have  been  found  to  be  complicated  with  hypertrophy  of 
the  walls  of  the  veins,  the  latter  can  have  no  causal  relation  to  the  afFection. 
The  congenital  hypertrophies  may  be  divided  into  the  symmetrical  and  the  un- 
symmetrical.f  In  the  former,  all  the  parts  of  the  limb  are  in  due  proportion; 
so  that  there  is  nothing  unnatural  about  it  beyond  its  gigantic  size.  In  the 
latter,  the  parts  are  variously  deformed  by  large  fatty  excrescences,  and  by 
over-development  of  the  joint-ends  of  bones,  leading  to  unnatural  position  or 
dislocation  of  one  or  more  joints.  Prof.  Busch  believes  that  this  unnatural  con- 
dition of  the  joint-ends  is  connected  with  some  morbid  growth  of  the  epiphysial 
cartilage.  It  leads  to  irregular  enlargement  of  the  articular  ends,  something  like 
what  is  seen  in  rheumatic  arthritis;  but  such  enlargement  is  no  necessary 
accompaniment  of  overgrowth  of  the  bones.  Busch  himself  has  figured 
(p.  185)  the  skeleton  of  afoot  in  which  the  bones  of  the  three  middle  toes  are 
greatly  elongated,  but  all  the  portions  of  the  elongated  bones  are  in  perfect 
proportion. 

The  temperature  of  hypertrophied  limbs  varies  in  different  instances.  In  most 
cases  it  is  normal ;  in  two  referred  to  by  Busch  it  seems  to  have  been  diminished,§ 
and  in  one  only  increased. 

The  simple  hypertrophy  of  the  cellular  and  adispose  tissues  of  a  limb  does  not 
necessarily  include  any  change  in  the  muscular  or  bony  framework.  It  is 
strikingly  like  the  ill-defined  hypertrophy  which  often  accompanies  .and  surrounds 
congenital  tumour. 

The  annexed  figure  was  drawn  from  a  case  of  the  kind.  The  patient  was  a 
child  eight  months  old,  in  whom  the  left  foot  and  leg,  nearly  as  high  as  the  knee, 
were  larger  than  the  opposite,  and  in  whom  the  enlargement  of  the  foot  was  so 
inconvenient  that,  as  it  was  on  the  increase,  the  foot  was  amputated.  Ana- 
tomical e.xamination  showed  that  the  increase  in  bulk  was  due  only  to  an  unusual 
deposition  of  fat  and  cellular  tissue,  the  muscles  as  well  as  the  bones  being 
normal. 

The  amputation  of  the  foot,  in  this  instance,  still  left  the  leg  considerably 
larger  than  its  fellow ;  but  when  I  last  saw  the  child,  the  limb  was  steadily 
diminishing  in  size  under  the  influence  of  pressure.  I  believe  that  the  ampu- 
tation had  been  performed  under  the  idea  that  the  disease  was  of  a  malignant 
nature ;  but  the  congenital  history  and  the  uniform  enlargement  are  symptoms 


*  See  Diseases  of  the  Bones,  vol.  iii.  p.  737. 

t  It  may  be  romiirkcd  that  only  in  a  very  few  of  these  cases  has  any  hereditary 
predisposition  been  traced. 

I  I  would  refer  tho  reader  to  Busch  in  Langenbeck's  Archiv,  vol.  vii.  p.  174,  for  a 
very  full  account  of  this  subject. 

%  Mr.  Curling's  case  in  Med.-Chir.  Trans,  vol.  xxviii.  ,^p.  337,  and  Wulffs  in 
Tetersburger  Med.  Zeitachr.  1861,  10.  Heft. 
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which  sufficiently  mark  the  nature  of  the  disease,  and  exclude  all  probability  of 
cancer. 

Treatment. — In  cases  where  the  limb  is  increased  in  leno-th  as  well  as  in  bulk, 
nothing  of  course  can  be  done  beyond  the  use  of  a  high  sole  on  tlie  normal  foot, 
unless  amputation  is  thought  to  be  indicated ;  but  where  the  incre.ase  is  only  in 
bulk,  and  is  due  cliiefly  (or,  as  far  as  can  be  ascertained,  solely  )  to  the  enlarge- 
ment of  the  cellulo-adipose  tissue,  much  good  may  be  anticipated  from  carefuUy- 


FiG.  413. 


[Hypertrophy  of  the  foot  and  leg.  From  easts  in  St.  George's  Hospital  Museum, 
representing  the  two  legs  of  a  cliild,  in  whom  the  foot  was  amputated  on  account 
of  hypertrophy  affecting  the  subcutaneous  and  adipose  structures.] 

regulated  pressure.  I  have  seen  a  case  in  which  the  use  of  an  elastic  stocking 
much  diminished  the  size  of  the  limb  ;  in  fact,  without  it  the  boy  could  hardly 
move  about  freely:  and  in  the  case  here  represented,  where  amputation  of  tile 
foot  was  performed,  the  benefit  derived  from  strapping  the  leg  was  very  marked. 
As  to  amputation.  I  own  that  I  should  long  hesitate  before  resorting  to  so  ex- 
treme a  measure.  We  know  that  congenital  tumours  sometimes  disappear 
spontaneously — why  not  congenital  hypertrophies  ?  especially  if  assisted  by 
judicious  pressure.  Besides,  the  affection  is  in  no  degree  dangerous  to  life  ;  nor 
does  it  make  any  very  perceptible  impression  on  the  ger.eral  health.  And, 
although  a  child's  gait  is  awkward  with  an  unnaturally  heavy  and  cumbrous  limb, 
it  is,  after  all,  as  good  as  with  a  wooden  leg.  As  to  internal  remedies,  the 
liquor  potassse  may  be  tried ;  but  I  should  not  expect  much  from  its  use.  I 
should  not  be  indisposed,  in  a  case  such  as  that  figured  above,  to  try  the  effect 
of  tying  the  main  artery  of  the  limb. 

When  the  hypertrophy  affects  only  one  or  more  of  the  fingers  or  toes,  the 
question  of  amputation  presents  itself  in  a  dirt'erent  point  of  view.  In  the  foot 
it  is  usually  advisable  to  remove  the  hypertrophied  toes  as  early  as  possible.  In 
the  hand,  the  surgeon  must  carefully  consider  whether  the  member  will  be  more 
useful  with  its  gigantic  fingers  or  without  them. 
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In  the  unsymmetncal  hypertrophy,  on  the  other  hand,  amputation  is,  as  a 
rule,  advisable  in  the  early  stage  of  the  disease.  As  the  limb  grows,  distortion 
and  deformity  will  surely  increase.  And  when  the  malformation  is  complicated 
by  the  formation  of  large  cellulo-adipose  tumours,  or  lipomata,  on  the  hyper- 
trophied  parts,  the  operation  is  still  more  urgent!}^  indicated. 

The  malformations  resulting'  from  the  absence  of  bones  or  other  parts  are  in 
the  province  rather  of  the  instrument-maker  than  the  surgeon.  All  that 
can  be  done  is,  by  some  arrangement  of  splints  and  india-rubber  bands,  to 
replace  the  parts  wanted,  as  far  as  can  be  ;  and  this  is  hardly  possible  in 
infancy. 

T.  HOLMES. 

Coitqenital  dislocations. — Certain  dislocations  are  found  at  birth  and  are  there- 
fore termed  congenital.  These  luxations  occur  especially  at  the  hip-joint. 
Other  joints  also  are  affected,  however;  such  as  the  knee,  the  wrist,  the 
shoulder,  the  elbow,  and  the  jaw.  The  last-mentioned  dislocations  are  always 
connected  with  monstrosity,  paralysis,  or  alteiation  of  the  articular  surfaces, 
and  they  are  more  fiequentlj'  sub-luxations  than  true  dislocations. 

Together  with  anomalies  of  organisation  every  form  ot  congenital  dislocation 
may  be  found  ;  and  also  without  monstrosity  some  irregularities  of  position  occur 
which  are  sometimes  treated  of  as  dislocations,  but  which  are  slight  displace- 
ments through  paralysis  or  muscular  retiaction.  Such  are  congenital  dislo- 
cations of  the  shoulder. 

These  are  not  true  dislocations,  but  partial  displacements  with  paralysis, 
approximating  more  or  less  in  appearance  to  true  dislocations ;  they  are  per- 
fectly reducible,  and  are  induced  throLigh  injury  at  birth.  The  example  which 
was  adduced  by  .M.  Gaillard  was  probably  of  this  description.  The  title  under 
which  the  case  is  given  runs  thus  :  '  Observation  de  lu.iatioji  com/enitale  de 
Vhinncnis,  reduite  au  bout  de  seize  ans.''  *  Bouvier,  who  had  to  report  on  it, 
considered  that  the  dislocation  was  not  truly  congenital ;  but  the  result,  he  said, 
was  extremely  remarkable,  the  dislocation  having  existed  for  Mfteen  or  sixteen 
years.t 

It  cannot  be  doubted,  on  reading-  the  case  as  given  by  Gaillard,  that  this 
lesion  was  not  a  true  dislocation,  but  that  the  displacement  was  due  in  the  first 
instance  to  paralysis,  and  that  it  was  subsequently  somewhat  increased 
through  muscular  retraction.  The  removal  of  sucli  forms  of  paralysis  and  con- 
sequent displacement  is  not  so  rare  that  a  single  fact  of  this  nature  should 
have  been  thought  worthy  of  a  place  in  the  Meiiioires  de  I'Academie  royale 
de  Medecine. 

Congenital  dislocations  of  the  knee  are  sub-luxations,  which  require  to  be 
treated  as  contractions,  namely,  by  extension  of  the  limb  after  subcutaneous 
section  of  the  ham-string  tendons. 

Excessive  flexion  of  the  wrist  and  elbow  are  by  some  rmderstood  as  dis- 
locations. These  po.sitions  are  due,  however,  to  muscular  retraction  alone.  Con- 
genital dislocations  of  these  joints  are  always  connected  with  malformation  or 
monstrosi  ty. 

An  instance  of  congenital  dislocation  of  the  jaw  is  recorded  by  R.  W.  Smith. | 
The  individual  was  idiotic,  however. 

Without  further  preface,  then,  dislocations  of  the  head  of  the  femur  may  be 
considered. 

Congenital  dislocations  of  the  head  of  the  femur  occur  in  three  directions; 
namely,  upwards  and  outwards,  directly  upwards,  and  upwards  and  forwards. 
The  first-mentioned  variety,  or  that  upwards  and  outwards,  alone  demands 
attention  ;  the  other  two  forms  of  dislocation  having  only  been  seen  in  foetal 
monstrosities. 

Dislocation  of  the  head  of  the  femur  upwards  and  outwards,  on  to  the  dorsum 


*  Memoires  de  VAcademie  royale  de  Medicine,  torn.  ix.  p.  702.  1841. 

t  Bulletin  de  CAcndismie  rot/ale  dc  Medecine,  torn.  v.  p.^29.5. 
X  A  Treatise  on  Fractures,  ^x.  chap.  ix.  1817. 
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of  the  ilium,  occurs  for  the  most  part  as  a  double  luxation,  both  sides  of  the 
body  being  affected ;  and  it  occurs  much  more  frequently  in  the  female  than  in 
the  male.  Thus  of  twenty-six  cases  which  were  seen  by  Dupuytren  in  the  course 
of  twenty  years,  two  or  three  only  were  single,  and  only  four  of  these  luxations 
occurred  in  males.*  Of  twenty  cases  which  have  come  under  the  author's 
care,  sixteen  were  double  luxations,  and  thirteen  of  these  occurred  in  females, 
while  in  one  boy  and  three  girls  the  dislocation  was  single. 

This  affection  is  supposed  by  some  to  be  hereditary.  The  belief  rests  on  the 
statement  of  Dupuytren,t  which,  however,  is  insufficiently  supported. 

The  causes  of  this  dislocation  have  excited  considerable  discussion,  and 
various  theories  have  been  propounded  in  support  of  tlie  different  views  which 
have  been  advanced.  This  subject  has  been  considered  especially  by  Palletta,| 
Dupuytren, §  Pravaz,  ||  R.  W.  Smith,^  Jules  Guerin,**  and  Carnochan.tt 

Disease  within  the  articulations  of  the  foetus  is  supposed  by  some  to  give 
rise  to  dislocation.  Diseases  of  an  inflammatory  character  occur  in  the  foetus, 
and  among  others,  synovitis,  both  gouty  and  syphilitic.  It  cannot  be  doubted 
that,  effusion  taking  place  within  the  joint,  dislocation  might  occur.  Proof  is 
wanting,  however,  that  this  has  absolute!)'  taken  place ;  yet  this  view,  which 
originated  with  Ambroise  Pare,  finds  supporters  in  Sedillot,  Malgaigne,  Gerdy, 
Parise,  and  others. 

Again,  it  has  been  thought  by  Breschet  and  others  that  arrest  of  develop- 
ment is  the  cause  of  these  affections.  But  Cruveilhier  tells  us  that  he  has 
found  both  the  head  of  the  femur  and  the  cotyloid  cavity  progre.ssing  to  their 
normal  development  in  cases  of  this  dislocation.  He  speaks  of  these  luxations, 
however,  as  nicex  de  confonnation,  and  he  represents  in  his  first  plate  a  full- 
grown  foetus,  with  club-hands  and  club-feet,  and  with  congenital  luxation  of 
the  heads  of  the  thii>h-bones,  without  testes  and  kidneys,  and  with  other 
deficiencies.  lu  this  instance  the  liganientum  teres  existed;  the  heads  of  the 
thigh-bones  were  flattened  and  deformed,  and  the  cotyloid  cavities  were 
shallow.  J  t 

Original  defect  in  the  organisation  of  the  germ  was  the  tlieory  propounded 
by  Dupuytren  to  exphiin  these  lesions ;  and  he  suggests  that,  considering  the 
perfect  health  of  these  infants  at  birth,  and  tlie  absence  of  disease,  either  past 
or  present,  of  the  head  of  the  femur  or  in  the  cotyloid  cavit)',  this  hypothesis 
is  necessary  to  account  for  the  luxations.  It  receives  no  support,  however, 
from  physiological  facts,  nor  from  the  consideration  of  the  laws  which  govern 
the  evolution  of  the  embryo. 

Carnochan  supposes  that  '  a  pathological  spasmodic  retraction  of  the  mus- 
cular tissue,  resulting  from  a  perverted  or  disturbed  condition  of  the  excito- 
motor  apparatus  of  the  medulla  spinalis,'  gives  rise  to  this  displacement.  He 
continues  thus:  'Congenital  displacements  occurring  at  the  ilio- femoral  arti- 
culation result  from  active  morbid  muscular  retraction ;  that  morbid  mus- 
cular retraction  itself  is  to  be  traced  to  a  morbid  condition  of  the  central 
ganglionic  mass  of  the  cord ;  and  this  pathological  condition  is  either  located 
in  the  ganglionic  mass,  or  conveyed  thither  by  the  incident-excitor  nervous 
influence  of  the  excito-motor  apparatus  of  the  medulla  spinalis.' 

External  violence  has  been  thought  to  be  a  cause  of  congenital  dislocation 
since  the  time  of  Hippocrates.  It  has  been  shown  that  external  violence  may 
occasion  fracture  in  utero;  §§  and  Carnochan  believes  that  it  will  produce  frac- 
ture rather  than  dislocation. 

Considering  the  position  of  the  foetus  in  uteio — that  the  thighs  are  flexed 
upon  the  abdomen,  and  tliat  the  heads  of  the  thigh-bones  must  therefore  press 
upon  the  posterior  and  inferior  portions  of  the  capsule  of  the  joint — it  may  be 


*  Lemons  orales  de  Clinique  chirurgicale,  torn.  iii.  art.  8.  f  Op.  cit.  p.  217. 

:j;  Be  Clavdkationc  Coiigeniia.  §  Op.  cit. 

II  Be  la  CurabUite  des  Luxations.  ^  A  Treatise  on  Fractures. 

**  Recherches  siir  les  Luxations  congenital es.        ff  On  Congenital  Bislocations. 

\\  Anatomic  pathologique  du  Corps  humain,  torn.  i.  p.  1. 

§^  Med.-Chir.  Trans,  vol.  xliii.  art.  8. 
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inferred  that  external  violence,  with  or  without  spasmodic  muscular  action, 
min-lit  cause  the  head  of  the  femur  to  pass  from  its  shallow  acetabulum. 

Under  these  circumstances  extension  of  the  limb  at  birth  alone  is  required 
to  displace  the  bone  upon  the  dorsum  ilii — the  external  iliac  fossa  being  the 
ultimate  position  of  the  head  of  the  femur  in  congenital  luxation.  Aofain, 
violent  or  sudden  traction  at  birth  may  doubtless  induce  this  form  of  luxatioiii; 
and  it  is  probable  that  congenital  luxations  with  perfect  development  of  the 
head  of  the  femur  and  the  cotvloid  cavity  are  thus  produced,  some  impedi- 
ment having  occurred  to  delay  the  completion  of  the  birth. 

This  dislocation  never  occurs  except  with  a  preternatural  labour ;  and  it 
occurs  especially  together  with  a  presentation  of  the  nates.  When  the  breech 
presents,  the  child  passes  through  the  pelvis  with  the  legs  doubled  up  and  the 
feet  towards  the  thorax.  The  blunt-hook  or  the  finger  may  be  used  to  assist 
the  passage  of  the  child ;  and  for  this  purpo.^e  it  is  inserted  at  the  angle 
formed  at  the  top  of  the  thigh.  But  traction  in  this  position  necessarily  in- 
creases the  pressure  of  tiie  head  of  the  thigh-bone  against  the  inferior  and- 
posterior  portions  of  the  capsule  of  the  joint,  and  readily  further  displaces  the 
femur  and  causes  the  head  of  the  bone  to  escape  from  its  shallow  acetabulum. 

The  .v/mptotns  of  this  form  of  dislocation  difler  as  the  age  at  which  the 
lesion  is  observed  difl'ers.  At  birth  it  passes  unobserved.  And,  indeed,  there 
is  nothing  to  attract  attention  to  the  displacement :  it  is  painless,  or  if  not 
entirely  painless,  it  is  not  observable,  for  the  direction  of  the  limb  is  not  sen- 
sibly altered,  and  the  motion  of  the  head  of  the  bone  is  free.  Doubtless  if  the 
limb  were  examined  with  a  view  to  dislocation,  the  displacement  would  be 
discovered. 

When  the  child  is  lying  down,  the  head  of  the  femur  is  very  slightly  pro- 
minent ;  it  may  be  distinctly  felt,  however,  on  rotating  the  limb.  In  the  erect 
position  the  head  of  the  bone  becomes  prominent,  and  presents  visibly  on  the 
dorsum  of  the  ilium  above  and  behind  the  cotyloid  cavit)'. 

When  the  dislocation  is  double,  the  pelvis  is  rendered  very  oblique,  the 
piibes  being  carried  backwards  and  the  sacrum  being  raised ;  the  abdomen  is 
prominent  and  the  lumbar  region  is  remarkably  hollow — lordosis ;  while,  for 
the  sake  of  equilibrium,  the  shoulders  and  upper  part  of  the  trunk  are  thrown 
back.  The  trochanters  project  abnormally  and  approach  nearer  to  the  crests 
of  the  ilia  than  in  their  natural  condition,  and  the  heads  of  the  thigh-bones 
can  be  seen  projecting  on  the  ilia  beneath  the  glutei.  These  several  points 
are  well  shown  in  the  opposite  woodcut. 

The  muscles  of  the  lower  extremities,  from  insufficient  use,  are  small ;  the 
thighs  have  an  inward  direction,  constituting  in  some  cases  genu  valgum  ; 
while  the  feet  are  thrown  somewhat  outwards,  and  the  sole  of  the  foot  is  ren- 
dered flat — valgus. 

The  gait  in  double  dislocation  is  most  peculiar  and  unmistakable ;  no  other 
motion  is  like  that  which  is  occasioned  by  this  lesion  :  it  is  a  rolling  motion 
of  the  trunk  together  with  double  lameness  ;  and  yet  it  is  painless  and  rapid. 

When  the  head  of  the  femur  is  dislocated  on  one  side  only,  the  limb  is 
shortened,  and  the  toes  only  are  brought  to  the  ground  in  walking,  the  heel 
being  elevated.  There  is  much  lameness  on  the  affected  side,  and  the  limb  is 
smaller  than  the  other.  The  obliquity  of  the  pelvis  is  not  so  great  as  when 
the  dislocation  is  double. 

In  the  recund)ent  position  the  lumbar  curve  is  effaced,  and  the  thigh-bone 
maybe  drawn  down  and  its  head  retained  against  the  acetabulum.  Shortening 
of  the  limb  then  disappears,  and  its  general  appearance  becomes  normal. 

At  birth  the  mobility  of  the  limb  is  too  great.  As  age  advances,  deformity 
increases,  and  at  the  same  time  the  hope  of  restoration  of  the  limb  diminishes. 

The  morbid  appearances  which  are  met  witli  in  Ccases  of  this  dislocation 
vary  according  to  the  age  of  the  individual.  As  has  been  already  explained, 
only  one  form  of  congenital  luxation  occurs,  except  with  foetal  monstrosity, 
namely,  dislocation  upwards  and  outwards.  Soon  after  birth  the  acetabulum 
is  scarcely  altered  in  shape  and  dimensions,  and  the  head  of  the  femur  also 
retains  its  normal  appearance.    Changes,  however,  soos  take  place  both  of 
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the  head  of  the  bone  and  in  the  cotyloid  cavity,  the  cavity  being  filled  up  with 
cellulo-osseous  material,  and  the  head  of  the  bone  being  flattened  and  ren- 
dered irregular  in  form,  deprived  of  its  articular  cartilage,  and  atrophied. 

The  capsular  ligament  becomes  elongated,  but  it  may  retain  its  integrity  for 
many  years.  At  length  the  head  of  the  femur  may  escape  through  its  capsule 
and  come  into  direct  contact  with  the  ilium  ;  and,  the  ligamentuni  teres  being 
stretched,  becomes  slender,  and  finally  it  gives  way. 

When  the  head  of  the  bone  has  passed  through  the  capsule,  a  false  articu- 
lation commences  to  be  formed.    Thickening  of  the  cellular  tissue  with  deposit 


Fig.  414. 


A  typical  case  of  congenital  dislocation  of  both  hips. 


of  lymph  takes  place,  which  is  \iltimately  developed  into  a  new  capsule  ;  while 
a  cavity  is  formed  to  receive  the  head  of  the  bone  by  the  deposition  of  osseous 
matter  upon  the  ilium. 

The  treatment  of  this  affection  in  its  earliest  stage  is  much  more  hopeful  than 
is  generally  supposed. 

When  dislocation  occurs  without  other  abnormality,  the  acetabulum  and  the 
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head  of  the  bone  are  usually  perfect  at  birth.  There  would  then  be  neither 
difficu'lty  in  reducing  the  dislocation  nor  in  retaining  the  head  of  the  bone  in 
the  acetabulum.  When,  however,  the  dislocation  is  orerlooked  and  its  reduc- 
tion is  not  undertaken  until  several  months  or  years  have  elapsed,  changes  will 
probably  h.ave  taken  place  which  tend  to  impede  the  reduction,  and  which  pre- 
vent the  head  of  the  bone  being  retained  in  the  acetabulum.  Absorption  of  the 
head  of  the  bone  proceeds  at  the  same  time  that  the  acetabulum  is  being  filled 
up ;  while  the  tissues  around  the  head  and  neck  of  the  femur  are  undergoing 
degeneration,  those  which  are  stretched  undergoing  fibrous  degeneration,  those 
which  are  relaxed  becoming  weak  and  fatty,  and  those  which  are  much  exerted, 
hypertrophied. 

At  birth  the  diagnosis  can  only  present  a  certain  difficulty  when  the  luxation 
is  double.  When  it  is  single  this  can  scarcely  occur ;  for  the  difference  in  the 
length  of  the  limbs,  and  especially  the  difference  which  exists  on  the  two  sides 
of  the  pelvis,  will  discover  the  dislocation. 

Generally,  however,  the  dislocation  is  only  discovered  when  the  child  begins 
to  walk.  Then  the  peculiar  gait — the  lameness  when  the  dislocation  is  single, 
and  the  rolling  movement  of  the  trunk  when  both  thigh  bones  are  displaced,  is 
certain  to  attract  attention. 

All  the  peculiarities  of  this  dislocation  are  exaggerated  when  the  patient  is 
standing,  and  especially  in  walking;  while,  on  the  other  hand,  they  are  much 
diminished  in  the  recumbent  posture.  It  is  for  these  reasons  that  congenital 
dislocation  of  the  femur  is  seldom  discovered  until  the  child  begins  to  walk 
alone :  then  the  peculiar  gait  attracts  attention. 

There  was  lately  under  the  author's  care,  in  St.  George's  Hospital,  a  case  of 
this  description,  in  which  the  peculiarities  of  this  dislocation  were  very  strongly 
marked ;  for  the  boy  was  tall,  and  the  trunk  and  upper  limbs  were  largely 
developed.    He  was  sixteen  years  of  age. 

In  this  instance  both  limbs  were  dislocated,  and  the  trochanters  projected 
abnormally  and  approached  nearer  to  the  crests  of  the  ilia  than  in  their  normal 
condition.  The  pelvis  was  thus  rendered  very  oblique,  the  abdomen  protuberant, 
and  the  lumbar  and  lower  dorsal  vertebrae  were  curved  forward  in  a  remarkable 
manner.  The  heads  of  the  thigh  bones  could  be  seen  lying  on  the  ilia  and 
projecting  beneath  the  glutei.  In  consequence  of  the  position  of  the  heads  of 
the  thigh  bones  in  this  as  in  all  these  case.s,  the  knees  are  directed  inwards  and 
the  feet  become  flat ;  and  on  account  of  the  limited  motion  of  the  lower  limbs, 
they  remain  weak,  the  muscles  being  insufficiently  developed.  While  this  is 
the  invariable  condition  of  the  lower  limbs  in  these  cases,  the  muscles  of  the 
arms  and  of  the  upper  part  of  the  trunk  become  largely  developed,  for  they 
are  much  used  in  progression;  and  in  the  instance  to  which  I  now  refer  they 
were  like  those  of  an  athlete,  and,  as  compared  with  the  lower  limbs,  presented 
a  remarkable  contrast. 

This  boy  was  not  admitted  into  the  Hospital  with  a  view  to  treatment,  for 
those  changes  to  which  reference  has  already  been  made  were  to  a  great  extent 
complete ;  but  before  this  period  has  arrived  and  while  the  cartilaginous  sur- 
faces retain  their  integrity,  the  dislocation  may  be  reduced,  and  the  head  of  the 
bone  retained  in  the  acetabulum.  It  is  probable  that  this  may  always  be  ac- 
complished by  manipulation  under  chloroform  prior  to  that  state  of  muscular 
retraction  taking  place  which  is  at  length  the  necessary  result  of  displncement 
of  the  limb.  When,  however,  muscular  retraction  has  taken  place,  although 
the  length  of  the  limb  may  po.«sibly  be  restored  by  drawing  down  the  head  of 
the  femur  to  rest  on  the  acetabulum,  it  is  hopeless  to  endeavour  to  retain  the 
head  of  the  femur  in  the  cotyloid  cavity,  without  in  the  first  instance  dividing 
subcutaneously  those  muscles  which  tend  to  displace  it.  These  muscles  are 
those  which  are  inserted  into  and  about  the  trochanters,  especially  the  glutei 
and  the  rotators.  When  these  have  been  divided  subcutaneously  there  is  no 
further  tendency  to  displacement  of  the  head  of  the  femur.  This  is  the  case 
even  when  a  retentive  apparatus  is  not  immediately  applied  to  the  limb ;  but, 
after  its  application,  subsequent  displacement  is  most  easily  prevented.  After 
a  period  of  some  weeks,  consolidation  takes  place  about  the  head  of  the  bone, 
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vhich  tends  to  hinder  displacement.  Then  passive  motion  may  commence.  It 
s  necessary'  to  continue  the  use  of  retentive  apparatus  for  many  months  without 
:essation. 

As  an  example,  a  case  may  be  cited  in  which  this  operation  was  performed 
in  December  2, 1869,  with  Mr.  Whaley,  on  a  boy  four  years  of  age,  whose  right 
'emur  was  dislocated.  This  child  walked  with  help  and  a  sustaining  apparatus 
11  the  following  May,  and  in  .June  he  was  able  to  walk  alone,  and  without  the 
lightest  displacement  of  the  head  of  the  femur  taking  place. 

Fractures  in  idero. — Intra-uterine  fractures  of  the  long  bones  are  rare.  They 
iccur,  however,  both  as  simple  and  compound  fractures.  Montgomery  has 
ilaced  on  record  the  following  instance :  '  1  saw,'  he  says,  '  a  woman,  eight 
iionths  pregnant,  fall  (from  a  window)  twenty-five  feet,  into  the  stony  street,  on 
ler  face.  Her  hip-joint  was  dislocated,  and  her  face  and  hands  were  cut; 
lut  the  uterus  was  not  ruptured.  She  was  delivered  that  night  of  a  dead  child, 
vhich  had  some  of  its  bones  broken,  and  which  had  sustained  several  other 
njuiies.    She  recovered  perfectly.'  * 

Fractures  of  the  fo3tal  skull  have  been  frequently  observed  :  numerous  cases 
re  on  record.  These  are  for  the  most  part  incomplete  fractures,  where  the 
lone  becomes  bent;  and  they  are  produced  by  the  pressure  to  which  the  head 
5  subjected  in  its  passage  through  the  pelvis;  or  they  are  occasioned  by  the 
aechanical  force  of  the  forceps  of  the  accoucheur. 

There  is  also  another  class  of  cases  which  has  attracted  considerable  attention, 
,nd  which  is  mentioned  by  authors  under  this  title  of  intra-uterine  fractures — 
olutions  of  continuity,  namely,  occurring  in  a  cartilaginous  or  very  imperfectly 
issified  skeleton.  This  condition  is,  however,  now  known  as  congenital  rickets  ; 
md  it  is  a  condition  difl'ering  so  widely  from  that  of  fractures  in  utero,  that  it 
vill  only  be  necessary  to  allude  to  it.  Griitzer,  Mansfeld,  Amand,  Barker, 
Jhaussier,  D'Outrepont,  and  some  others,  have  directed  attention  to  these 
olutions  of  continuity. 

Among  fractures  in  utero,  those  cases  which  offer  the  most  interest  are 
ractures  of  the  long  bones,  whether  simple  or  compound,  in  which  reunion  move 
ir  less  complete  is  observed  at  birth  ;  or  where  other  proof  exists  of  the  fracture 
laving  taken  place  prior  to  the  commencement  of  parturition;  fractures,  con- 
equently,  not  only  occurring  in  utero,  but  which  liave  not  been  produced  by 
nanipulations  of  whatever  kind  during  the  period  of  parturition.  Such  cases 
ire  recorded  by  Ploucquet;  Kopp,  Devergie,  Carus,  Schubert,  Sachse,  and 
^loffat.  For  the  cases  themselves,  I  must  refer  to  the  Medico-Chintrgical 
Transactions^  vol.  xliii.  1860,  art.  8.  In  one  instance,  the  fractured  extremity 
if  the  bone  .ippeared  in  the  wound ;  the  periosteum  was  destroyed,  and  the 
ips  of  the  wound  were  pale  and  flabby  In  another,  the  bone  protruded  fully 
m  inch,  and  it  was  carious.  In  a  third  case,  the  uterus  was  wounded,  and 
ilood  escaped  per  vaginam.  The  fracture  had  reunited  at  birth,  and  the  leg 
vas  one  inch  and  three-fourths  shorter  than  the  other.  The  following  outlines 
if  cases,  which  I  saw  together  with  Dr.  Gream  and  with  Mr.  Gardner  (which 
ire  also  related  in  the  paper  above  alluded  to),  are  not  without  interest. 

In  the  first  case,  it  was  observed,  at  birth,  that  there  was  considerable  swell- 
ng  about  the  right  knee,  which  at  length  terminated  in  abscess.  There  was 
ilso  a  second  swelling  at  the  upper  part  of  the  thigh  ;  but  this  subsided 
vithout  breaking.  At  the  knee,  however,  it  was  found,  as  the  swelling 
lubsided,  that  an  abnormal  condition  of  the  bone  existed.  The  leg  could  only 
)e  partialh'  flexed,  and  it  could  not  be  fully  extended.  The  extremity  was 
)oth  shorter  and  smaller  than  the  other. 

It  appeared  in  this  instance  that  there  had  been  a  fracture  through  the 
ipiphysis  by  which  the  inner  condyle  of  the  femur  was  broken  off.  The  condyle 
jrojected  in  front  of  the  shaft  of  the  femur,  and  it  had  been  rotated  outwards. 

In  this  instance,  the  mother  had  fallen  downstairs  while  in  the  seventh 
nonth  of  pregnancy.    She  struck  the  abdomen  in  falling,  and  was  much  hurt. 


*  Exposition  of  the  Signs  and  Symptoms  of  Pregnancy,  case  42,  p.  680,  2d  ed. 
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Uterine  pains  were  felt,  but  they  passed  off,  and  the  child  was  not  born  until 
three  weeks  after  the  accident. 

In  the  second  instance,  I  saw  the  child  some  few  hours  after  birth.  It  was 
very  small,  and  so  ill-nourished  that  it  seemed  very  doubtful  if  it  could  live 
longer  than  some  few  days.  The  trunk  and  head  were  well  formed ;  but 
the  extremities  were  not  in  a  normal  condition.  There  had  been  a  compound 
fracture  of  the  tibia  in  each  leg.  The  fractured  bones  had  reunited  somewhat 
irregularly,  the  lower  portions  having  been  drawn  upwards,  and  the  tlesh-wounds 
had  not  closed.  The  ulna  was  wanting  on  either  side,  and  the  lower  portion  of 
the  fibula  was  also  wanting  in  each  leg.  The  hands  and  feet  were  deformed,  and 
there  was  double  talipes  varus. 

In  this  instance  two  accidents  had  occurred :  one  during  the  fourth  month  of 
utero-gestation,  when  the  mother  narrowly  escaped  being  precipitated  into  a 
deep  ravine;  and  secondly,  she  suffered  a  severe  succussion  in  a  railway  train, 
six  weeks  before  giving  birth  to  the  child.  It  is  probable  that  the  first  acci- 
dent may  have  occasioned  the  malformation,  and  that  the  railway  accident  may 
have  produced  the  fractures. 

The  causes  of  fractures  in  utero  are  twofold.  They  are  induced,  on  the  one 
hand,  by  pressure,  such  as  is  made  by  the  forceps  of  the  accoucheur ;  and,  on 
the  other,  by  muscular  action  ;  and  it  is  probable  that  these  are  the  only  forces 
which  can  act  on  the  foetus  in  utero  to  cause  fracture,  except  in  such  an 
instance  as  that  which  is  related  by  Montgomer}-,  where  the  effect  of  contre- 
coup  may  well  have  operated  to  produce  fracture.  So  long,  however,  as  the 
membranes  remain  unruptured,  it  is  impossible  to  produce  the  effect  of  contre- 
coup  on  the  fofttus ;  neither  is  it  possible  that  the  walls  of  the  uterus  shall 
compress  the  foetus  to  produce  fractuie  so  long  as  the  liquor  aninii  remains  to 
distend  the  membranes;  and  we  must,  therefore,  believe  that  in  these  instances 
of  fractures  of  the  long  bones  the  fracture  has  been  produced  by  the  sudden  and 
violent  action  of  the  muscles  of  the  limb  itself. 

Malformation  doubtless  favours  both  fracture  and  distortion,  as  was  clearly 
the  case  in  the  last  instance  which  I  have  quoted  ;  for  here  the  muscles  acting 
irreo'ularlv,  through  the  partial  absence  of  their  bony  attachments,  their  oppo- 
nents readily  distort  the  limb.  And  the  same  argument  holds  good  equally 
of  fracture  "as  of  distortion ;  the  muscles  of  the  limb  acting  suddenly  and 
violently  on  a  malformed  limb  may  readily  fracture  the  bone. 

The  treabnent  of  these  accidents  scarcely  requires  separate  notice;  for  the 
bones,  at  this  early  age,  are  so  soft  and  pliable  that  they  may  be  easily  moulded 
into  almost  any  form.  It  will  sometimes  be  found,  however,  that  in  straight- 
ening the  bone,  however  slowly  it  may  be  done,  the  muscles  of  the  limb  are 
rendered  rigid;  audit  becomes  necessary,  in  order  to  avoid  injury  to  the  soft 
structures,  to  divide  the  tendons  of  those  muscles  which  are  rigid — those 
muscles  probably  which,  by  tlieir  powerful  contractions,  have  induced  the 
fracture.  After  division  of  the  rigid  tendon  or  tendons,  the  limb  is  readily 
brought  to  its  normal  form  by  the  use  of  bandages  and  pliable  splints. 

BERNARD  E.  BRODHURST. 

Injuries  in  childhood  do  not  require  notice  here,  since  each  injury  has  been 
already  made  the  subject  uf  a  separate  description.  All  that  need  be  said  is, 
that  all  injuries,  both  wounds  and  fractures,  and  particularly  their  combi- 
nations into  compound  fractures,  are  more  hopeful  in  the  child  than  the  adult, 
that  they  heal  more  rapidly,  and  that  amputation  is  less  necessary. 

Conqenital  tnmmtrs  and  tiwiows  in  childhood. — Tumours  in  childhood  do  not 
difi'er  essentially  from  those  in  more  advanced  life,  but  are  usually  of  looser 
structure  and  more  rapid  growth.  Thus  malignant  disease  affects  the  medul- 
lai'v  rather  than  the  scirrhous  form  ;  it  grows  quickly,  and  proves  speedily  fatal 
if  left  alone,  and  if  extirpated  generally  returns  in  a  very  short  time.  The 
eveball  and  orbit  are  its  favourite  seats,  but  the  bones  are  frequently  aflfected, 
ii'ud  the  testicle  not  uncommonly.    The  congenital  occurrence  of  cancer  is  said 
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to  have  been  observed  occasionally.*  Amongst  innocent  tumours,  tbe  softer 
varieties — tibro-cellular,  fibro-plastic,  &c. — prevail  over  those  of  more  perfect 
development.  Whatever  be  the  presumed  anatomical  structure  of  the  tumour, 
its  early  removal  is  imperative  ;  not  merely  on  account  of  the  deformity  and 
functional  disturbance  which  it  may  produce,  but  also  in  order  to  obviate  the 
effect  on  the  nutritive  process  which  is  produced  by  the  rapid  growth  of  a 
tumour.  I  have  had  frequent  opportunities  of  convincing  myself  that  the 
general  health  improves  quickly,  and  the  child  begins  to  gain  flesh  and  strength, 
after  the  removal  of  a  tumour  which  has  previously  been  increasing  rapidly. 
If  so,  the  inference  is  obvious,  that  such  rapid  growth  ought  to  be  rendered 
impossible,  by  removing  the  tumour  iu  its  stage  of  quiescence,  in  every  case 
wliere  this  can  safely  be  done  ;  while,  if  the  growth  be  advancing,  the  operation 
is  still  more  urgently  requisite. 

The  chief  peculiarities,  however,  of  tumours  in  early  life  are  observed  in 
those  growths  which  are  congenital.  Many  congenital  tumours  are  formed  by 
single  cysts,  which  sometimes  contain  clear  serum  (as  in  hydrocele  of  the 
neck),  sometimes  dermoid  structures  (as  in  the  cysts  which  frequently  present 
themselves  at  the  upper  corner  of  the  orbit),  sometimes  blood,  or  fluid  exactly 
like  blood  (as  I  have  seen  in  a  large  cyst  occupying  the  whole  thickness  of  the 
cheek),  and  at  other  times  various  modifications  of  serum.  Again,  other  con- 
genital tumours  are  entirely  solid;  t  and  although  some  of  them  grow  rapidly, 
they  have  no  character  of  cancer;  J  while  others  remain  stationary  for  long 
periods,  and  then  begin  to  increase. §  Between  these  two  kinds  (the  solid 
and  the  cystic)  there  are  numerous  transitional  forms.  In  the  neck,  the 
occurrence  of  a  widely-diffused  and  rapidly-growing  tumour,  composed  of 
soft  solid,  with  numerous  cysts  scattered  about  it,  has  often  been  pointed 
out ;  II  and  a  similar  admixture  of  cysts  and  solid  substance  is  noticed  in  con- 
genital tumours  in  other  parts  of  the  body,  where  the  cellular  tissue  is  lax,  as 
in  the  orbit  (see  case  5  in  the  paper  above  referred  to).  When  formed 
entirely  of  solid  tissue,  this  solid  is  usually  of  a  soft  consistence,  whitish,  and 
resembling  udder  on  section,  not  yielding  any  juice,  and  consisting  chiefly  of 
simple  nuclei,  with  more  or  less  cellular  tissue  interspersed.  The  same  is 
also  generally  the  composition  of  the  compound  or  mi.x.ed  cystic  growths  in 
the  neck. 

The  parts  in  which  these  tumours  are  found  are  very  various.  Though 
most  common  in  the  neck,  they  may  occur  in  any  part  of  the  body.  Mr.  T. 
Smith,  however,  in  a  very  interesting  paper  publi  4ied  in  the  second  volume  of 
St.  Bartholomew's  HospiUd  Reports,  points  out  the  fact  that  there  is  as  yet  no 
known  instance  of  a  congenital  cystic  tumour  in  any  of  tlie  limbs. H  But  as 
they  have  been  fcumd  in  the  most  various  situations — in  the  back  simulating 
spina  bifida,  on  the  surface  of  the  tongue,  in  the  orbit,  in  the  pharynx,  and 
in  the  internal  organs — we  can  hardly  avoid  the  conclusion  either  that  this  is 
accidental,  or  that  the  congenital  tumours  which  occur  in  the  limbs  affect  the 
solid  rather  than  the  cystic  form.  There  is,  I  believe,  no  essential  difference 
between  the  two  forms. 

The  congenital  tumours  which  are  met  with  immediately  beneath  the  skin 
and  mucous  membrance  are,  I  believe,  usually  solid.  This  was  the  case  in  a 
patient  from  whom  I  removed  a  congenital  tumour  developed  from  the  deep 


Walshe  on  Cancer,  p.  146. 
t  See  a  paper,  by  the  author,  on  congenital  innocent  tumours.  Lancet,  May  21  and 
28,  1864. 

X  E.g.  the  cases  numbered  4  and  5  in  the  piiper  referred  to. 

§  Ibid,  case  3  ;  also  Mr.  Mason's  case  of  congenital  tuinuur  of  the  tongue,  Path, 
Soc.  Trans,  vols,  xv,  xviii. 

II  Mir.  Caesar  Hawkins,  Mcd.-Chir.  Trans,  vol.  xxii.  Gurlt,  Die  CystingeschwiUste 
des  Halses,  Berlin,  1855. 

^  It  is  to  be  noticed  that  Mr.  Smith  is  speaking  of  ci/stic  tumour.  Mr.  .•idams 
relates  a  case  in  which  Mr.  Lonsdale  removed  a  congenital  tibro-cellular  tumour  from 
the  arm  of  an  infant.    Path.  Soc.  Trans,  v.  327. 
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layer  of  the  skin  of  the  nape  of  the  neck,'  and  in  Mr.  Mason's  patient,  from  whom 
he  removed  several  contrenital  tumours  of  the  dorsum  linguse.f  Again,  in  an 
infivnt  who  died  from  the  development  of  a  tissue  of  this  nature  underneath 
the  mucous  membrane  of  the  pharynx  (probably  congenital)  which  prevented 
deo'lutition,  I  found  no  cysts  in  the  morbid  srrowth.t 

The  subjoined  figure  represents  a  similar  congenital  growth  which  I  once 
met  with  below  the  mucous  membrane  of  the  lip,  and  which,  like  the  other 


instances  that  I  have  seen  of  these  merely  superficial  congenital  tumours,  was 
destitute  of  cysts. 

In  the  orbit  I  have  once  seen  a  very  singular  congenital  fibrocystic  growth, 
which  had  pressed  the  eyeball  out  of  the  head,  leading  to  its  rupture  and 
atrophy,  and  had  then  spread  some  distance  on  the  cheek. 

Solid  congenital  tumours  also  are  sometimes  ( though  rarely)  found  in  the  scalp. § 
Thus,  in  April  186i,  Mr.  T.  Smith  removed  at  the  Hospital  for  Sick  Children 
a  congenital  fibrous  tumour  of  large  size  and  lobular  form,  measuring  nearly  two 
inches  in  one  direction  by  one  inch  in  another,  from  over  the  pericranium,  to 
which  it  was  somewhat  adherent.  It  was  very  hard,  so  as  almost  to  resemble 
exostosis  in  general  characters,  except  that  it  was  movable,  and  consisted  of 
purely  fibrous  elements.  The  patient  was  a  girl  five  years  of  age.  The  operation 
was  followed  by  dangerous,  I  believe  fatal,  symptoms,  which  might  in  all 
probability  have  been  avoided  had  the  tumour  been  removed  in  early  infiincy. 

In  Mr.  Smith's  paper  some  interesting  cases  will  be  found  of  congenital 
cystic  tumours  situated  in  the  middle  line  of  the  back,  and  simulating  spinal 
bifida.  The  relation  of  congenital  cystic  tumours  of  the  perinffium  and  buttocks 
to  spinal  cvsts  and  to  included  foetal  remains  lias  been  discussed  above. 

As  an  example  of  the  occurrence  of  tumours  of  this  nature  in  the  internal 
organs,  I  extract  the  following  case  from  Mr.  Smith's  paper  in  the  Sf.  Baiili. 
Hosp.  Reports,  vol.  ii.  p.  19  : 

'A  case  of  congenital  cystic  disease  of  the  kidney  was  brought  before  the 


*  rath.  8oc.  Trans,  xii.  207. 

t  Path.  Soc.  Trans,  vols.  xv.  xviii. 

+  Lancet,  May  28,  1864,  p.  606. 

§  Dermoid  C3'sts  of  the  scalp  and  congenital  sebaceous  tumours  will  be  found 
treated  of  in  the  essay  on  Eegional  Surgery. 


Fig.  415. 


Congenital  swelling  of  lip. 
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Pathological  Society  by  myself  for  Mr.  Marsh,*  It  well  illustrates  the  rapid 
growth  and  large  size  which  these  tumours  may  attain.  The  tumour  weighed 
fourteen  pounds,  and  was  removed  from  a  child  seventeen  months  old,  whose 
weight  was  more  than  half  made  up  by  the  disease.  It  was  hrst  noticed  at  the 
age  of  three  months,  when  it  appeared  the  size  of  an  orange.  Although  from 
the  first  the  disease  made  very  rapid  progress,  it  was  not  accompanied  by  any 
special  cachexia ;  and  until  by  its  size  and  weight  the  tumour  interrupted  the 
functions  of  the  abdominal  viscera,  the  child's  general  health  was  unaffected. 
When  this,  however,  took  place,  the  child  rapidly  emaciated,  and  died  of 
inanition.  During  life  the  disease  had  been  diagnosed  by  Dr.  West  and  others 
as  a  renal  tumour. 

'  After  death  the  tumour  was  found  to  lie  behind  the  parietal  layer  of  the 
peritonaeum,  which  was  tightly  stretched  over  its  anterior  surface.  It  was 
covered  by  a  distinct  capsule,  and  had  formed  no  connection,  either  by  adhesion 
or  infiltration,  with  surrounding  parts.  It  originated  in  the  substance  of  the 
left  kidney,  the  remains  of  which,  unaltered  in  structure,  were  found  spread 
out  in  a  tiiin  layer  over  its  posterior  surface  The  ureter  was  healthy ;  there 
was  no  affection  of  the  lymphatic  glands ;  and  the  remiaining  viscera  were  un- 
affected. 

'  On  dissection,  the  tumour  was  found  to  contain  numerous  cysts,  embedded 
in  a  coarse  fibrous  or  reticulated  structure.  The  cysts  were  of  various  sizes ; 
the  larger  ones  contained  others  of  smaller  dimensions  springing  from  their 
inner  surface.  On  microscopic  examination,  the  solid  parts  were  found  to  be  of 
a  tibro-cellular  structure,  the  cellular  element  predominating  over  the  fibrous. 
The  cysts  contained  a  clear  serous  fluid.' 

In  all  these  cases  I  think  it  may  fairly  be  argued  that  the  congenital 
'  tumour,'  as  for  surgical  purposes  we  must  call  it,  is  really  nothing  more  than 
an  exaggeration,  as  it  were,  of  the  normal  tissue  of  the  part.  The  polycystic 
tumour  of  the  neck  may  be  regarded  as  an  enormous  development  of  the 
natural  areolar  spaces  and  of  the  septa  which  separate  them ;  so  of  the  orbit, 
and  of  the  other  tumours  developed  in  the  loose  tissue  beneath  the  fascia  in 
other  situations.  The  solid  superficial  tumours  are  thickenings  of  the  corium 
or  of  the  basement  tissue  of  the  mucous  membrane ;  the  cystic  tumour  of  the 
kidney  an  exaggeration  of  the  natural  structure  of  that  organ.  Even  in  Mr. 
Mason's  case  of  congenital  tumour  of  the  tongue,  the  growths  have  great 
analogy  to  enormously  over-developed  papilae.  The  same  may  be  said  of  the 
congenital  thickening  sometimes  noticed  in  the  ^'terno-mastoid  muscle  (see 
Regional  Surgery). 

The  progress  of  these  congenital  tumours,  or  hypertrophies,  is  various  and  very 
capricious.  Sometimes,  after  attaining  a  certain  size,  they  disappear  spontane- 
ously ;  a  fact  of  which  Mr.  Smith,  in  the  paper  above  referred  to,  Iims  given 
numerous  examples.  Often,  1  dare  say,  they  remain  stationary  during  life.  But 
at  other  times,  after  an  indefinite  period  of  quiescence,  they  resume  active  growth. 
Thus  in  Mr.  Mason's  case,  above  referred  to,  the  tumours  had  been  stationary  till 
the  age  of  twenty-seven,  when  they  began  to  grow  rapidly;  and  Mr.  Smith  quotes 
a  case  from  the  Heme  medieale  (March  18i54j,  where  the  same  thing  took  place 
about  the  age  of  fifty.  In  a  paper  by  Mr.  Birkett,  read  before  the  Royal  Medical 
and  Chirurgical  Society,  June  9,  1868,  the  reader  will  find  some  singular 
histories  of  tumours  of  this  kind  which  obtained  a  .great  development  towards 
the  end  of  middle  life.  Again,  they  may  grow  steadily  in  infancy,  drawing 
into  themselves  the  elements  of  general  nutrition,  and  thus  producing  marasmus. 
It  is  partly  in  this  way,  and  partly,  perhaps,  by  mechanical  pressure,  that  the 
congenital  polycystic  tumours  of  the  neck  so  often  prove  fatal  at  an  early  period. 
Occasionally,  indeed,  the  progress  of  these  tumours  is  as  rapid  and  as  inevitably 
fatal,  if  not  effectually  checked,  as  that  of  a  cancer.  Finally,  there  are  some, 
although  these  are  but  few,  in  which  the  situation  of  the  mass  causes  only  a 


*  Path.  Trans,  xvi.  171.  Mr.  Smith  remarks  that  the  growth  is  here  errontously 
described  as  '  medullary.' 
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slight  growth  to  prove  fatal,  as  in  the  instance  of  the  tumour  behind  the 
pharj'nx  to  which  I  referred  above. 

Tlie  aflections  from  which  the  congenital  solid  tumour  requires  to  be  diag- 
nosed are  cancer,  fatty  tumour,  and  degenerated  naevus.  The  cystic  tumours 
require  besides  to  be  diagnosed  from  sebaceous  cysts,  na;vi,  and,  in  certain 
regions,  from  spina  bifida,  meningocele,  and  included  fee tus.  Fr'^vm  cancer  there 
is  little  difficulty  in  distinguishing  any  except  the  more  rapidly-growing  poly- 
cystic tumours  of  the  neck,  and  in  these  cases  their  great  extent,  lobed  arrange- 
ment, and  the  great  cysts  full  of  variously-coloured  fluid  which  tliey  contain, 
sufficiently  indicate  their  nature  to  any  surgeon  familiar  with  the  disease. 

From  fatty  tumour  the  aspect  of  the  growth  and  tlie  absence  of  the  dimpling 
generally  produced  by  pinching-up  the  skin  over  a  fatty  tumour  may  distinguish 
the  ordinary  flbro-cellular  congenital  growths.  Still  it  should  be  remembered 
that  fatty  tumours  may  occur  congenitally.  Thus  Mr.  Athol  Johnstone  has  re- 
corded a  case  of  fatty  tumour  growing  congenitally  out  of  the  sacral  canal,  to 
which  reference  has  previously  been  made  (p.  799).  Mr.  Gay  has  related*  a 
remarkable  case  of  congenital  fatty  tumour  in  the  sole  of  the  foot,  in  which 
part  of  the  foot  was  amputated  under  the  belief  that  '  the  tumour  was  of  a 
recurrent,  if  not  of  a  decidedly  maliynant  nature,'  but  where  it  proved  to  be 
composed  of  large  meshes  of  connective  tissue,  in  which  were  contained  fat-cells 
with  margarine  crystals  in  the  interior  of  each.  Mr.  Gay  adds,  '  the  tumour 
was  free  of  the  deep  tissues  of  the  foot,  and  could  have  been  dissected  from  the 
skin.'  Mr.  Gay's  report  of  this  case  is  very  full  and  interesting,  and  is  illustrated 
by  good  representations  both  of  the  external  and  microscopic  characters  of  the 
tumour.  While  saying,  therefore,  that  the  more  ordinary  forms  of  these  con- 
genital tumours  require  to  be  diagnosed  from  fatty  tumour,  we  must  not  forget 
that  in  some  rare  cases  the  latter  are  also  congenital. 

From  degenerated  naevus  it  is  often  very  difficult  to  make  a  diagnosis,  indeed 
impossible  without  an  exploratory  puncture  ;  and  the  difficulty  is  sometimes 
increased  by  the  presence  of  nsevus-stain  in  the  skin  over  the  tumour,  as 
in  my  case  in  the  Path.  Ti-ans.  vol.  xii.  p.  206.  But  the  diagnosis  is  not  in  this 
instance  a  matter  of  much  practical  moment,  since  the  congenital  tumour  does 
not  require  treatment  unless  in  an  active  state  ;  and  this  state  of  activity  would 
of  itself  be  sufficient  to  show  that  it  could  not  be  a  degenerated  n£evus.  From 
nsevus  in  its  active  'condition  these  tumours  may  be  distinguished  by  their 
wanting  that  decided  change  of  volume  witli  the  respiratory  effi:)rts  which  is 
always  exhibited  by  large  and  gi'owing  naBvi,  bj'  their  less  uniform  consistence, 
and  by  the  results  of  exploratory  puncture.  A  nsevus  will  bleed  copiously  on 
puncture,  its  tissue  will  feel  soft,  and  the  point  of  the  needle  will  be  almost  but 
not  quite  fixed.  In  a  congenital  tumour,  if  solid,  there  will  be  nothing  following 
the  puncture  except  the  minutest  quantity  of  blood,  the  tissue  will  feel  quite 
hard,  and  the  point  of  the  needle  will  be  fixed.  If  the  instrument  has  been 
plunged  into  a  cyst,  a  fluid  of  variable  character,  (but  not  blood.)  will  run  freely 
out  of  its  groove,  and  the  point  of  the  needle  will  be  perfectly  free. 

The  diagnosis  of  congenital  cystic  tumour  from  meningocele  and  from  spina 
bifida  will  be  best  judged  of  from  the  account  of  these  aflections.  (See  also 
Regional  Surgery.) 

Treatment. — A  congenital  tumour  which  is  not  active  does  not  require  any 
treatment  at  all,  unless  from  its  position  it  be  ver)^  unsightly  or  productive  of 
some  fimctional  disturbance.  It  is  quite  certain  that  a  good  many  of  these 
congenital  hypertrophies  disappear  as  the  child  grows,  and  that  a  further 
proportion  remain  without  advancing  in  size  for  an  indefinite  period.  Still, 
if  the  tumour  be  only  small,  and  the  part  be  one  where  no  danger  is  to  be 
apprehend  id,  I  think  it  better  to  remove  such  tumours  at  once,  in  order  to 
ouvuite  any  risk  in  after-life.  In  larger  tumours,  where  there  would  be  any 
danger  in  such  an  operation,  no  treatment  should  be  adopted  unless  the 
growth  is  active.    If  this  is  the  case,  tlie  choice  lies  between  several  courses. 


*  Path.  Trans,  xiv.  243. 
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If  the  solid  material  be  in  very  large  proportion  to  the  cysts  (and  of  course 
still  more  if  tliere  be  no  cysts),  I  believe  no  measure  short  of  excision  will 
succeed  ;  but  there  is  no  objection  to  the  previous  use  of  discutient  oint- 
ments or  lotions,  if  the  case  is  not  verv  urgent.  Mr.  Smith  speaks  favour- 
ably of  weak  vermilion  ointment ;  but  I  question  much  whether  the  cures 
which  have  taken  place  under  the  use  of  any  of  these  discutients  have  not 
been  spontaneous. 

When  the  cystic  element  is  in  large  proportion,  the  obliteration  of  the 
cysts  is  the  first  object,  and  is  often  followed  by  the  total  disappearance  of 
the  disease.  In  Mr.  Smith's  paper  several  hiohly-interesting  examples  are 
given  of  the  beneficial  effects  of  small  setons  in  this  respect,  and  some  of 
these  examples  occurred  under  my  own  observation.  The  remedy  is  a  very 
simple  one,  produces  little  disturbance,  and  hardly  any  deformity;  and  as  it 
is  often  successful,  deserves  a  trial  in  any  such  case.  A  single  tine  thread  is  to 
be  passed  through  the  cyst  under  treatment,  and  withdrawn  as  soon  as  inflam- 
mation commences.  After  the  first  seton  has  produced  its  effect,  a  second  may 
be  required  in  another  poi'tion  of  the  tumour.  I  have  not  myself  had  any  per- 
sonal experience  of  this  method  of  treatment,  but  can  bear  witness  to  its  success 
in  Mr.  Smith's  liands.  In  some  cases  where  the  cvsts  were  large  and  not  very 
numerous,  I  have  seen  the  best  results  from  iodine  injection.  Other  and  more 
severe  measures  have  been  used  for  the  same  object,  as  the  prolonged  use  of 
large  setons  in  order  to  obliterate  the  cysts  by  suppuration ;  the  introduction  of 
sticks  of  powerful  caustics  (the  '  cauterisation  en  fiiches^  of  Maisonneuve)  ;  and 
the  incision  of  the  cysts  successively,  allowing  tliem  to  granulate  up.  These 
measures  should,  I  think,  be  rejected.  I  do  not  see  what  object  is  to  be  gained 
by  the  prolonged  irritation  of  large  setons  beyond  what  Mr.  Smith  effects  by 
the  harmless  action  of  small  ones;  and  as  to  the  other  two  methods  of  treat- 
ment, I  have  tried  them  both,  but  only  with  the  effect  of  hastening  the  fatal 
issue ;  and  I  regard  them  as  much  more  dangerous  than  total  removal. 

It  only  remains  to  enquire  under  what  circumstances  the  complete  excision  of 
the  growth  is  indicated,  and  to  what  extent  it  is  likely  to  succeed.  In  the  first 
place,  if  the  growth  is  rapid,  some  measure  must  be  adopted  to  check  it,  other- 
wise the  infimt  will  either  die  of  the  local  effects  of  the  tumour  (e.g.  of  pressure 
on  the  trachea  or  oesophagus  in  tumours  of  the  neck),  or  from  the  diversion  of 
the  elements  of  nutrition  into  the  tumour  he  will  fall  into  a  condition  of  weak- 
ness in  which  he  will  soon  succumb  to  one  of  the  customary  ailments  of  infancy. 
In  such  a  case,  if  the  growth  be  cystic,  and  the  rrilder  measures  before  spoken 
of  have  failed,  or  if  the  growth  be  solid,  so  that  there  is  no  place  for  them,  I 
think  the  tumour  ought  to  be  removed  entire.  In  the  neck  the  operation  is  no 
doubt  a  formidable  one,  because  these  tumours  are  always  below  the  cervical 
fascia,  and  extend  to  an  unknown  distance  and  in  various  directions  among 
the  important  structures  of  the  part ;  and  the  nearer  the  tumour  approaches 
to  the  middle  line,  the  greater  is  the  danger  of  meddling  with  it.  But  then 
these  multiple  cystic  growths  in  the  neck  are  very  fatal  if  left  alone ;  and 
when  they  have  begun  unmistakably  to  take  on  active  growth,  there  should 
be  no  delay  in  dealing  with  them  efficiently. 

In  such  instances  I  believe  the  operation  to  be  called  for  by  the  indications 
whioli  lead  us  to  recommend  the  removal  of  tumours  in  other  parts  of  the  body, 
viz.  the  immediate  effects  of  the  disease,  the  prospect  of  danger  from  the  proba- 
bility of  further  increase,  and  the  hopelessness  of  arresting  the  disease  by  other 
means.  But  one  consideration  ought  not  to  be  overlooked — that  is  to  say,  the 
fact  that  in  many,  if  not  in  all  of  these  cases,  the  disease  is  less  a  new  growth 
in  any  proper  sense  of  the  word  than  a  hj'pertrophy  extending  to  an  uncertain 
distance  among  the  tissues,  and  devoid  of  any  demarcation,  so  that  it  is 
very  difficult  to  determine  what  must  be  removed  and  what  may  be  left  behind, 
and  equally  so  to  be  quite  secure  that  the  disease  will  not  sprout  up  again  if  any 
portion  has  been  left. 

In  order  to  illustrate  this,  I  will  quote  the  following  case,  which  occurred  to 
Mr.  Prescott  Hewett,    I  am  not  aware  that  the  case  has  been  published  by 
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him,  but  it  has  been  more  tlian  once  referred  to  under  his  authority.*  A  con- 
genital cystic  tumour  was  excised  from  the  posterior  triangle  of  the  neck  by 
the  late  Mr.  Keate,  in  a  female  infant  iBt.  six  months.  A  small  portion  of  one 
of  the  cysts  was  left,  adhering  intimately  to  the  subclavian  artery.  It  was  not 
until  the  age  of  thirteen  that  any  renewed  gi'owth  took  place,  when  she  was 
placed  under  Mr.  Hewett's  care  with  a  double  cystic  tumour  below  the  trapezius 
muscle  and  the  clavicle,  as  large  as  the  list.  Suppuration  was  induced  in  this 
by  means  of  a  seton.  This  measure  was  followed  by  troublesome  cough,  and 
finally  an  abscess  broke  into  the  trachea  or  oesophagus,  and  she  recovered  after 
vomiting  a  quart  or  more  of  foetid  pus.  She  was  seen  in  good  health  seventeen 
years  after  the  operation. 

1  his  history  shows  that  in  a  case  in  which  any  minute  portion  of  the  cyst- 
walls  has  been  left  behind,  there  can  be  no  security  against  the  ultimate  recur- 
rence of  the  disease.  But,  if  the  previous  reasoning  is  correct,  this  conside- 
ration hardly  bears  upon  the  question  of  treatment.  We  cannot  imagine  that 
there  is  any  more  security  against  recurrence  alter  apparent  obliteration  by 
iodine  injection  or  seton.  The  suppuration  which  follows  in  the  healing  of  the 
excisiou-wouud  is  certainly  more  likely  to  destroy  such  remains  of  the  cyst,  or 
to  deprive  them  of  their  secreting  powere,  than  the  irritation  set  up  by  tlie 
other  methods  of  treatment.  But  such  considerations  are  beside  the  question  if 
the  operation  is  necessary.  I  earnestly  recommend  the  operation  with  all  its 
dangers  in  certain  cases — not  of  course  in  place  of  milder  measures  (injection  or 
seton)  when  such  milder  measures  have  any  chance  of  success — but  in  place  of 
measures  such  as  caustics  and  incisions,  which,  though  iu  appearance  milder, 
are,  I  am  convinced,  as  dangerous  and  far  less  successful. 


Congenital  or  herefJifari/,  and  infantile  si/philis. — The  poison  of  syphilis,  when  HI  i 
it  has  been  conveyed  into  the  constitution  from  an  infecting  sore,  saturates  the  1 
blood,  and  vitiates,  as  it  would  appear,  the  composition  of  many  of  the  secre- 
tions,  and  amongst  others  of  the  semen.  Prom  the  blood,  or  from  the  semen,  HI  c 
according  as  it  is  the  mother  or  father  who  is  the  subject  of  the  original  disease,  HI  r 
the  foetus  often  becomes  impregnated.  This  gives  rise  to  a  train  of  symptoms  o 
in  the  infant,  which  strikingly  resemble,  and  strikingly  differ  from,  those  of  j 
secondary  syphilis  in  the  adult.f  [ 
It  is  necessary,  however,  before  describing  the  symptoms  of  this  disease  in  t 
the  infant,  to  say  a  few  words  as  to  the  origin  of  the  disease,  and  as  to  the  im-  i 
portant  and  very  difficult  duties  which  its  occurrence  in  a  family  lays  upon  the  t 
surgeon.  s 
That  the  children  of  healthy  women  may  be  born  with  the  constitutional  \ 
taint  of  syphilis  is  so  common  an  observation,  that  the  old  idea  of  infantile  H|  o 
syphilis  being  always,  or  very  often,  the  result  of  direct  inoculation  from  a  ^ '  t 
sore  existing  iu  the  vulva  of  the  mother  at  the  time  of  parturition,  is  contra- 
dicted by  every-day  experience,  no  less  than  by  the  character  of  the  disease,  in  |  t; 
which  a  chancre  is  perhaps  never,  at  any  rate  exceedingly  rarely,  met  with.  ■  i 
It  is  theoretically  possible  that  the  child  might  be  so  infected  ;  but  if  that  '  \\ 


were  ever  the  case,  the  disease  would  bear  a  much  stronger  resemblance  to 
those  unfortunate  cases  iu  which  surgeons  contract  syphilitic  disease  from 
inoculation  of  a  crack  on  the  finger,  during  the  examiuation  of  a  venereal  .sore, 
than  to  the  ordinary  congenital  disease  here  referred  to.  Still  the  possibility 
of  such  a  catastrophe  renders  it  incumbent  on  a  surgeon,  when  delivering  a 
woman  who  has  a  chancre  in  the  vulva,  to  defend  the  infant  as  far  as  possible 
from  contact  with  the  secretions  of  the  sore,  by  coagulating  its  surface  with 
nitrate  of  silver  and  coating  it  with  collodion. 

Practically,  however,  the  con<jenital  disease,  in  the  proper  sense  of  that  word, 
is  always  derived  from  the  blood  or  semen  of  one  or  both  parents.  Therefore 


*  See  Mr.  Smith's  paper,  op.  cit.  p.  21. 

t  The  general  question  of  tlie  connection  between  the  hereditary  and  the  more 
common  forms  of  syphilis  will  be  found  discussed  in  the  essay  on  that  subject  iu  vol.  i. 
p.  453,  et  sqq. 
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when  an  infant  is  born,  in  whom  (by  the  symptoms  which  will  be  shortly 
described)  cong-enital  syphilis  is  diagnosed,  it  is  the  duty  of  the  medical  atten- 
diiut  to  discover  which  of  the  parents  is  atiected,  and  not  to  allow  (if  possible) 
farther  cohabitation  until  the  secondary  symptoms  have  entirely  disappeared, 
under  the  treatment  which  has  been  above  described  in  the  essay  on  Syphilis. 
Nefilect  of  this  precaution  may  not  only  entail  on  the  couple  the  misery  of  a 
family  of  deformed,  puny,  and  ailing  children,  but  to  the  woman  atleast  is  fraught 
with  grave  personal  danger.  Whatever  may  be  the  case  among  the  poor,  there 
is  no  doubt  that  in  the  better  classes  congenital  syphilis  is  usually  derived  from 
the  father ;  the  mother  being  uninfected  except  through  the  foetus.  Now  it 
has  been,  if  not  absolutely  proved,  at  any  rate  rendered  in  the  highest  degree 
probable,  that  a  healthy  woman  carrying  a  syphilitic  foetus,  may  become  in- 
fected with  constitutional  or  secondary  syphilis,  through  the  exchange  of  com- 
ponents which  goes  on  between  the  foetal  and  maternal  blood  in  the  placenta. 
Thus  are  explained  some  of  those  cases  in  which  women,  who  have  never  had 
primary  syphilis,  have  shown  all  the  symptoms  of  secondary  syphilis  after 
living  for  some  years  with  husbands  suffering  from  secondary  symptoms.* 
There  seems  also  some  reason  to  believe  that  after  such  an  infection  of  the 
sound  parent,  the  disease  in  the  future  offspring  will  be  rendered  more  intense. 
Otherwise  the  congenital  disease  appears  to  become  gradually  milder  in  each 
succeeding  child,  as  the  time  of  impregnation  becomes  more  distant  from  that 
of  the  original  infection  of  the  parent,  even  apart  from  the  influence  of  treat- 
ment on  the  latter.  This,  however,  is.  by  no  means  a  reason  for  neglecting  such 
treatment. 

Again,  children  may  be  infected  with  syphilis  in  vaccination,  or  by  contact 
with  syphilitic  sores  on  the  persons  of  their  wet-nurses  or  others.  We  shall 
recur  to  this,  more  strictly  speaking,  infmdile  variety  of  the  disease,  after 
having  described  the  symptoms  of  that  which  is  truly  congenital. 

Symptoms. — The  popular  name  for  this  disease — the  snuffles — indicates  one 
of  its  most  striking  features — a  discharge  which  collects  in  the  nose,  blocking- 
it  up  sometimes  entirely,  so  that  the  infant  is  unable  to  suck  for  any  length 
of  time.  In  extreme  cases,  this  inability  to  suck  becomes  a  grave,  and  even 
dangerous,  part  of  the  disease.  The  nasal  discharge  is  thought,  with  great 
probability,  to  be  due  ^o  the  presence  on  the  mucous  membrane  of  an  erup- 
tion analogous  to  the  cutaneous  syphilide,  which  constitutes  the  principal 
.manifestation  of  syphilis  in  the  infant.t  This  eruption  differs  from  any  of 
those  seen  in  the  adult,  most  probably  in  constquence  of  the  different  con- 
sistence of  the  skin  in  early  infancy.  The  spots  are  usually  somewhat  coppery, 
but  sometimes  of  a  perfect  rose  colour,  and  more  resemble  roseola  than  any 
other  of  the  ordinary  eruptions ;  but  the  eruption  is  moister  than  roseola  in 
the  adult.  On  the  soles  of  the  feet  and  palms  of  the  hands  the  cuticle  usually 
scales  off,  and  the  eruption  resembles  psoriasis.  On  the  other  hand,  where 
the  cuticle  is  very  thin,  and  kept  moist  by  the  folds  of  the  skin  or  by  dis- 
charges (as  about  the  vulva  and  perinfeum,  near  the  anus  and  mouth,  or  in 
the  groin),  flat  mucous  tubercles  are  usually  met  with.  Eruptions  are  also 
met  with  in  the  mouth  in  the  forni  of  wliite  ulcers  or  patches,  displaying  the 
crescentic  outline  so  common  in  various  syphilitic  affections  of  the  skin.  To- 
gether with  these  symptoms  there  is  also  observed,  in  nearly  every  case  of 
congenital  syphilis,  a  clear  indication  of  the  profound  affection  of  the  consti- 
tution, in  the  wizened  and  shrunken  look,  the  anxious  expression,  and  the 
dirty  hue  of  the  skin  (a  kind  of  dirty-greenish  yellow),  which  imparts  to  the 
infant  a  peculiarl}'  repulsive  aspect  of  old  age  even  at  the  threshold  of  life. 
There  are  other  symptoms  which  are  not  so  often  seen.  Thus  various  erup- 
tions are  spoken  of  as  occurring  in  a  later  stage  of  the  disease.  In  some  severe 
cases  the  eruption  rapidly  runs  on  to  ulceration,  crusts  cover  the  ulcers,  and  a 
state  resembling  that  of  impetigo  is  produced.    Papular  and  ecthymatous 


*  Mr.  Jonathan  Hutchinson,  in  Med.  Times  and  Gazette,  vol.  ii.  1856,  and  vol.  i. 
18o7. 

t  See  Diseases  of  the  Nose,  vol.  iv.  p.  272. 
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eruptions  are  spoken  of,  but  they  seem  only  slight  variations  of  the  ordinary 
skin-disease.  Whether  pemphigus  in  infants  is  often,  or  ever,  due  to  syphilis 
is  an  undecided  question.  I  have  seen  it  in  connection,  at  any  rate,  with 
congenital  syphilis,  if  not  caused  by  it.  The  affections  of  the  eyes,  of  the 
palate,  and  of  the  bones,  which  are  so  common  in  secondary  syphilis  of  the 
adult,  are  so  rare  in  children  that  it  is  doubtful  whether  the  few  cases  which 
occur  of  disease  in  these  organs  in  infants  during  syphilis  may  not  be  mere 
coincidences.  I  have  seen  each  of  these  organs  afl'ected  during  the  progress  of 
congenital  syphilis  ;  but  not  exactly  with  the  same  kind  of  disease  as  prevails 
in  the  constitutional  disease  of  adult  life,  e.  g.  the  eve  attacked  with  hypopyon 
and  perforation  of  the  cornea,  but  never  with  iritis ;  *  large  abscesses  around 
the  bones,  but  not  nodes  or  chronic  ulceration ;  sloughing  of  the  soft  palate, 
but  not  the  excavating  ulceration  of  the  tonsils,  or  the  caries  of  the  hard 
palate  so  common  in  mature  life.  Finally,  certain  lesions  or  degenerations  of 
the  principal  viscera  have  been  pointed  out  as  peculiar  to  congenital  syphilis  ; 
but  I  cannot  say  that  the  evidence  on  this  subject  appears  to  me  very  con- 
clusive ;  at  any  rate  these  lesions  are  of  little  moment  in  practice,  inasmuch 
as  no  means  exist  of  recognising  them  before  death. 

Many  of  the  chronic  ulcerative  affections  of  the  bones,  ordinarily  spoken  of 
as  strumous,  appear  to  me  to  be  the  later  manifestations  of  congenital  syphilis ; 
but  the  liistory  is  generally  so  obscure  that  it  is  impossible  to  form  a  diagnosis, 
except  by  the  results  of  treatment.  Thus  a  child  was  under  treatment  for  a 
long  time  at  St.  George's  Hospital,  suffering  from  caries  of  the  tibia  and  facial 
bones.  Almost  the  entire  thickness  of  the  tibia  had  been  removed  at  various 
operations.  Ultimately  she  came  under  the  care  of  my  colleague,  Mr.  Pick, 
who,  suspecting  the  venereal  nature  of  the  affection,  treated  it  by  means  of  the 
mercurial  vapour-bath.    Recovery  was  rapid,  and  I  believe  permanent. 

The  period  at  which  the  disease  makes  its  appearance  is  a  point  of  much 
importance  in  prognosis.  Congenital  syphilis  is  a  very  frequent  cause  of  the 
death  of  the  fujtus,  and  consequent  miscarriage  of  the  mother ;  that  is  to  say, 
the  foetus  is  affected  at  an  early  period  of  conception.  In  other  instances  the 
fcetus  is  born  alive,  but  with  the  characteristic  snuffling  and  eruption ;  here 
the  infection  has  not  been  matured  till  a  late  period  of  foetal  life.  In  the 
majority  of  cases,  however,  which  become  the  subjects  of  treatment,  the  infant 
is  perfectly  healthy,  to  all  appearance,  at  birth  ;  and  the  disease  first  shows 
itself  after  an  interval,  which  is  commonly  about  six  weeks.  As  a  general 
rule,  the  period  of  the  appearance  of  the  disease  varies  with  its  intensity ;  and 
this,  again,  varies  with  the  length  of  time  which  has  elapsed  since  the  first 
infection  of  the  parent,  and  depends  also  on  the  fact  of  one  or  both  parents 
being  diseased. 

Besides  the  above  congenital  or  hereditnry  disease,  infants  may  be  affected 
with  syphilis,  as  adults  also  may,  by  various  methods  of  contact  and  of  inocu- 
lation. That  primary  syphilis  is  communicated  by  actual  contact  to  any  part 
of  the  body  where  an  abrasion  exists  (or  probably  without  abrasion,  where  the 
cuticle  is  very  delicate),  is  a  fact  of  as  much  importance  in  the  infant  as 
the  adult ;  and  it  has  been  conceded  above  that  possibly  syphilis  may  in  some 
rare  cases  be  so  communicated  in  the  act  of  parturition,  and  it  may  also  be  acci- 
dentally inoculated  in  infancy,  as  at  any  period  in  life,  if  the  patient  is  brought 
into  direct  contact  with  another  affected  with  primary  syphilis,  as  when  a  nurse 
is  suffering  from  primary  syphilis.  Secondary  syphilis,  it  se'^ms  now  ngreed, 
may  also  be  inoculated  ;  +  and  this  is  even  more  likely  to  occur  to  infants  than 
adults,  on  account  of  the  constant  contact  in  which  they  are  held  to  the  bodies 
of  those  who  nurse  them,  the  frequency  of  slight  pustules  and  abrasions  on 


*  Sir  W.  LawTence,  however,  speaks  in  his  Lectures  on  Niirgery,  1863,  of  iritis  as  a 
common  symptom  in  infantile  syphilis.  Having  had  numerous  opportunities  of  seeing 
the  complaint  among  the  out-patients  of  St.  George's  and  the  Hospital  for  Sick  Chil- 
dren, I  cannot  remember  ever  seeing  a  genuine  case  of  iritis,  nor  does  it  occur  in  the 
elaborate  enumeration  of  the  symptoms  of  this  disease  in  Diday's  work. 

+  See  the  essay  on  Syphilis,  ch.  viii.  vol.  i.  p.  443. 
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their  bodies,  and  the  thinness  and  moisture  of  their  slfins.  This  second  source 
of  acquired  syphilis  in  infants  is  verified  hv  many  recorded  cases.*  But  a 
third  source — and  one  which,  on  account  of  its  bearing  on  public  health  and 
public  policy,  is  perhaps  even  more  important — is  that  inoculation  of  the 
vaccine  virus,  vrhich  a  wise  legislation  is  now  seeking  to  make  generally  com- 
pulsory in  infancy.  There  seems  no  possibility  of  denying  that  syphilis  is  in 
some  cases  inoculated  in  vaccination.  The  facts  adduced  by  Mr.  Lee  (vol.  i. 
pp.  458-460)  seem  to  prove  this  bej'ond  dispute.  It  is  most  consolatory,  how- 
ever, to  find  that  in  this  country  at  least  this  occurrence  is  so  rare  that  it  has 
never  happened  in  Mr.  Lee's  own  vast  experience,  nor,  I  may  add,  during  the 
many  years  that  I  held  office  at  the  Hospital  for  Sick  Children  did  I  ever  see 
or  hear  of  a  properly  authenticated  case.t 

It  appears  also,  from  the  experiment  related  on  p.  460  of  Mr.  Lee's  essay, 
that  direct  inoculation  of  blood  from  a  syphilitic  patient  may  propagate 
primary  syphilis.  From  facts  such  as  these,  combined  witli  details  of  the 
vaccination  performed  from  the  syphilitic  infant  who  was  the  source  of  the 
whole  outbreak  at  Rivalta,  and  which  tend  to  show  that  blood  was  mixed  with 
the  lymph  introduced,  Mr.  Lee  concludes  that  the  blood,  accidentally  drawn  in 
vaccinating  from  this  syphilitic  child,  was  the  source  of  the  infection  ;  and  that 
to  gUHrd  against  a  repetition  of  such  a  catastrophe  it  is  sufficient,  1.  that  a 
clean  lancet  should  be  used  :  2.  that  the  lymph  should  be  taken  from  the 
vesicles  not  later  than  the  eighth  day;  3.  that  lymph  only  should  be  taken, 
and  that  it  should  be  free  from  the  admi.xture  of  blood  or  of  other  secretions ; 
4.  that  the  lymph  should  be  taken  from  a  healthy  subject.  It  is  greatly  to  be 
hoped  that  these  precautions  may  prove  sufficient ;  and  we  are  encouraged  to 
believe  that  they  may,  from  the  extreme  rarity  and  dubiousness  of  the  occur- 
rence of  syphilitic  infection  after  vaccination  in  this  country,  as  well  as  from 
the  account  of  the  outbreak  in  Italj',  which  shows  that  it  is  highly  probable 
that  the  vaccinator  had  neglected  Mr.  Lee's  fourth  caution ;  and  that  if  he  had 
carefully  examined  the  infant  who  was  the  source  of  all  this  mischief,  he  would 
have  found  evidences  of  existing  syphilis,  J 

It  will  be  observed  that  the  infantile  disease,  conti'acted  by  contact  or 
inoculation,  differs  in  no  respect  from  the  usual  forms  of  primary  syphilis, 
except  in  the  seat  of  the  original  chancre,  and  therefore  no  more  need  be  said 
about  it  here.  The  importance,  however,  of  knowing,  and  acting  upon,  the 
fact  that  infants  may  be  infected  in  this  manner  and  may  then  become  the 
sources  of  contagion  to  their  previouslj'  healthy  parents  or  attendants,  rendered 
it  necessary  to  notice  the  subject. 

There  are  other  sources  from  which  an  infant  may  be  infected  with  syphilis 
while  at  the  breast.  It  appears  to  have  been  now  put  beyond  doubt  that  the 
lesions  of  secondary,  as  well  as  those  of  primary,  syphilis  are  capable  of  pro- 
ducing the  infecting  chancre. §  We  may  conclude  from  the  facts  of  every-day 
experience  that  such  secondary  lesions  are  not  sufficiently  contagious  to  con- 
vey the  disease,  except  after  prolonged  and  intimate  contact,  and  to  a  part 
where  the  cuticle  is  either  abraded  or  very  delicate  ;  but  there  are  facts  which 
appear  to  prove  that  infants  (in  whom  both  these  conditions  meet  together)  do 
occasionally  contract  primary  syphilis  by  contact  with  persons  affected  with 
primary  or  secondary  sores.  This  occurs  mo.st  usually  where  they  are  suckled 
by  women  labouring  under  syphilis  (particularly  when  the  syphilitic  lesions 
affect  the  nipple  or  mamma),  and  the  part  infected  is  usually  the  mouth. 


*  E.  g.  the  celebrated  case  of  Chiabrera,  the  source  of  the  late  vaccino-syphilitie 
eruption  at  Eivalta,  spoken  of  in  the  essay  on  Syphilis,  vol.  i.  p.  459. 

"t  A  ease  of  vaccino-syphilis  was  lately  exhibited  at  the  Clinical  Society,  by  Mr.  T. 
Smith,  in  the  person  of  an  out-patient  at  the  Hospital  for  Sick  Children.  It  was,  I 
believe,  the  first  case  that  had  presented  itself  among  the  many  thousands  of  out- 
patients who  have  been  seen  there  yearly  during  13  years. 

X  See  op.  cit.  pp.  183,  184. 

§  On  this  subject  see  Rollet,  Bechcrchss  cliniques  et  expirimentales  sur  la  Syphilis, 
and  H.  Lee,  op.  cit. 
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When,  therefore,  a  child  at,  the  breast  of  a  ■wet-nurse  shows  symptoms  of 
secondary  syphilis  some  weeks  after  birth,  it  will  be  proper  to  examioe  care- 
fulh'  and  see  whether  such  symptoms  resemble  the  truly  hereditary  form  of 
the  disease  described  above,  or  whether  they  do  not  follow  on  the  occurrence 
of  a  chancre  ou  the  lip,  attended  by  enlarged  submaxillary  glands.  These 
cases  occupy  more  space  in  foreign  works,  probably  because  wet-nursing  is 
more  common  abroad  than  in  England  ;  and  it  appears  very  usual  for  wet- 
nurses  to  be  infected  in  the  nipple  by  suckling  syphilitic  infants.  In  such  a 
condition  it  is  easy  to  imagine  that  they  might  give  suck  to  their  own  or 
other  uninfected  infants,  and  so  a  chancre  be  produced.*  Nor  are  cases  want- 
ing in  which  children  have  been  said  to  be  infected  in  other  ways  and  in  other 
parts  of  the  body.f  But  in  all  these  cases  the  disease,  though  ditlering  in  its 
seat  and  alleged  exciting  cause  from  ordinary  syphilis,  differs  from  it  in  no 
other  respect ;  and  an  attentive  examination  will  usually  clear  up  all  diffi- 
culties even  at  some  distance  of  time  from  the  first  appearance  of  the  chancre. 
The  treatment  must  be  the  same  as  for  ordinary  infecting  chancre  or  its 
sequelffi. 

It  is  perhaps  hardly  necessary  for  me  to  do  more  than  allude  in  the  most 
cursory  manner  to  the  case  in  which  the  infants  infect  the  nurse.  I  have 
never  seen  an  instance  in  which  this  has  occurred  when  the  mother  has  been 
the  nurse,  although  she  might  be  quite  free  from  any  trace  of  present  or  past 
syphilis  ;  but  it  is  impossible  to  doubt  that  when  suckled  by  healthy  wet- 
nurses  syphilitic  infants  have  often  proved  the  source  of  contagion.  The 
chancre  appears  on  the  areola  of  the  nipple,  is  accompanied  by  indurated 
filands  in  the  axilla,  and  is  followed  b}'  alopecia,  sore  throat  and  syphilitic  erup- 
tions. Cases  of  the  conveyance  of  the  disease  to  the  husband  from  women  so 
infected  are  given  by  foreign  authors:  but  are  to  be  received  as  true  only 
after  the  most  rigorous  examination— if  indeed  any  examination  can  entirely 
justify  the  assumption. 

Dkif/nods. — The  diagnosis  of  syphilis  in  children,  whether  hereditary  or 
acquired,  does  not  usually  present  much  difficulty.  The  snuffies,  eruption,  and 
peculiar  cachexia  of  the  congenital  disease,  together  with  its  persistence,  are 
usually  sufficient  to  characterise  the  complaint  even  when  its  history  is  concealed 
or  unknown.  Non-syphilitic  roseolous,  or  other  eruptions,  might  no  doubt 
occur  together  with  coryza ;  but  such  eruptions  (and  still  more  the  ordinary 
strophulous  affection)  yield  readily  to  simple  treatment.  In  a  few  doubtful 
cases  I  have  fcnmd  the  child's  general  condition  improve  so  rapidly  under  the 
influence  of  mercury,  that  I  have  no  doubt  of  the  propriety  of  administering 
that  drug  when  we  have  good  reason  for  suspicion,  but  cannot  form  an  abso- 
lutely certain  diagnosis.  In  the  acquired  disease,  if  seen  in  an  early  stage, 
the  appearance  of  the  sores,  the  enlarged  glands  which  are  generally  connected 
with  them,  and  the  examination  of  the  mother,  nurse,  or  attendant,  will 
usually  clear  up  the  diagnosis.  Later  on,  the  eruptions,-  alopecia,  and  affections 
of  other  organs,  must  be  diagnosed  by  the  same  rules  as  secondary  syphilis  in 
the  adult;  but  as  the  disease  is  so  much  rarer  in  children,  more  caution  will  be 
necessary.  In  a  case  of  suspected  vaccino-syphilis,  the  points  to  which  attention 
should  be  directed  in  forming  the  diagnosis  are,  the  state  of  health  of  the  child 
from  whom  the  lymph  was  obtained — if  that  can  be  ascertained — the  appearance 
a  nd  secretion  of  the  sores,  the  character  of  the  bubo,  and  the  presence  of  secon- 
dary symptoms  after  three  or  four  months.  | 


*  Rollet,  op.  cit.  pp.  256,  263. 

t  Thus  some  of  the  children  wlio  nursed  the  babies  infected  by  vaccination  at 
Rivalta  had  sores  and  suspicious  eruptions  on  their  arms  and  other  piirts. 

\  It  would  be  a  question  for  the  surgeon  himself  to  determine  whether  he  would 
think  it  justifiable,  in  the  case  of  a  doubtful  sore  after  vaccination,  to  test  its  iiiocu- 
lability  on  another  part  of  the  child's  body.  If  the  surgeon  held,  with  Mr.  Lee  and 
others  of  the  best  observers,  that  an  inoeulable  sere  is  a  soft  sore,  and  therefore  non- 
infecting,  and  therefore  not  requiring  specific  treatment,  no  practical  advantage  could 
result  from  the  "voerimeut. 


COXGENITAL  SYPHILIS. 


845 


Prognosis. — The  prognosis  of  hereditaiy  syphilis  is  usually  represented  as 
very  favourable,  if  only  the  disease  be  early  treated.  I  must  say,  however, 
that  I  have  seen  a  good  number  of  syphilitic  children  die  ;  fevsr  indeed  from  the 
direct  results  of  the  disease,  but  many  from  intercurrent  infantile  disorders 
of  various  kinds.  In  fact,  congenital  syphilis  is  a  profound  cachexia,  which 
renders  children  far  less  able  to  resist  any  of  the  numerous  febrile  disorders  to 
which  (especially  among  the  lower  classes)  they  are  so  much  exposed.  With 
this  reservation,  the  prognosis  is  good  for  ordinary  cases;  but  those  in  whom 
the  disease  has  commenced  before  birth,  and  who  are  extremely  stunted  and 
withered,  will  very  probably  die,  more  especially  if  the  nose  is  so  much  ob- 
structed as  to  render  sucking  difficult. 

Treatment. — The  only  treatment  which  is  at  all  justifiable  in  congenital 
svphilis  is  the  administration  of  mercury ;  and  the  only  question  therefore 
is  as  to  the  most  advantageous  way  of  administering  that  drug.  The  method 
of  inunction  recommended  by  Sir  B.  Brodie  is  quite  sufficient  :  this  is 
managed  by  merely  keeping  a  flannel  band,  smeared  with  ung.  hydrarg.  twice 
a-day,  constantly  applied  to  the  thigh  or  the  arm  for  about  six  weeks.  This 
is  the  most  convenient  plan  in  private  practice,  or  where  the  surgeon  can 
make  sure  that  his  directions  are  implicitly  followed  ;  but  in  Hospital  practice, 
I  have  found  it  more  safe  to  give  the  drug  in  the  form  of  medicine — a  plan  in 
which  the  ignorant  have  more  confidence ;  a  grain  and  a  half  or  two  grains 
of  grey  powder,  with  a  little  of  the  compound  chalk-powder  to  prevent  irri- 
tation, may  be  given  night  and  morning.  The  calomel  vapour-bath  may  be 
used,  if  the  parent  or  nurse  is  also  infected.  Whatever  be  the  form  selected, 
the  course  should  be  carried  on  for  full  six  weeks,  by  which  time  the  eruption 
will  most  probably  have  disappeared,  and  the  child  have  regained  its  plumpness 
and  healthy  complexion.  If  not,  the  mercury  should  be  continued  until  the 
cure  is  complete. 

The  local  treatment  is  of  subordinate  importance.  In  the  essay  on  Diseases 
OF  THE  Nose  (vol.  iv.  p.  272),  Mr.  Durham  insists  on  the  necessity  of  removing 
foul  discharges  which  may  become  a  source  of  irritation  and  so  propagate 
disease  to  the  nasal  bones.  Ulcerations  about  the  genitals  may  be  touched 
with  solutions  of  caustic  or  sulphate  of  copper ;  and  the  ordinary  applications 
may  be  used  to  sores  in  other  parts.  But  these  measures  have  little  real 
value  beyond  their  cleansing  efficacy.  With  a  sufficient  course  of  mercury, 
simple  cleanliness  is  usually  all  that  is  necessary ;  without  it  no  local  appli- 
cations do  much  good. 

The  remoter  eff'ects  of  congenital  syphilis  are  either  direct  or  indirect. 
As  the  ordinarj'  congenital  disease  bears  a  considerable  resemblance  to  the 
secondary  symptoms  in  adults,  so  there  are  seen,  although  only  rarely,  phe- 
nomena analogous  to  the  oi'dinary  tertiary  symptoms.  The  researches  of 
Mr.  Hutchinson  on  interstitial  keratitis,  and  on  the  deafness  which  appears 
to  be  sometimes  a  consequence  of  congenital  sj'philis,  are  well  known,  and 
have  been  alluded  to  above.*  Another  remote  consequence  of  congenital 
syphilis  which  Mr.  Hutchinson  has  pointed  out,  is  the  condition  of  the  per- 
manent teeth, t  the  central  pair  of  incisors  in  the  upper  jaw  presenting  the 
peculiarities  of  being  generally  ill  developed,  usually  small  in  size  and  there- 
fore separated  from  each  other,  of  soft  consistence,  and  marked  at  a  short 
distance  from  their  free  edge  by  a  crescentic  notch  from  which  one  or  more 
tubercles  project,  so  that  the  edge  of  the  tooth  is  notclied,  lobulated,  or  irre- 
gular. These  tubercles  soon  wear  off  in  consequence  of  the  softness  of  the 
teeth,  leaving  the  edge  of  the  tooth  crescentic.  Syphilitic  teeth  are  also 
very  liable  to  caries  ;  but  the  irregularities  here  spoken  of  exist  in  those 
which  are  not  carious,  and  are  far  better  observed  in  such.  The  same  or 
similar  peculiarities  may  be  presented  by  the  outer  incisors  of  the  upper 
jaw,  by  the  lower  incisors,  and  by  the  canine  teeth ;  but  they  are  less 


*  See  Diseases  of  the  Eye,  vol.  iii.  p.  67 ;  Diseases  of  the  Ear,  vol.  iii.  p.  322. 
f  Fath.  8oc.  Trans,  vol.  ix.  p.  449 :  vol.  x.  p.  287.    See  also  the  illustration  in  the 
essay  on  Diseases  of  the  Eye,  vol.  iii.  p.  69. 
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marked,  and  are  not  relied  upon  as  diagnostic  by  Mr.  Hutcliinson.  Both 
his  papers  are  well  worth  readino-,  and  his  views  have  been  supported  by 
experience  hitherto ;  although  the  whole  question  is  so  difficult  on  account  of 
the  length  of  time  which  has  elapsed  between  the  supposed  cause  and  its 
observed  results,  and  also  on  account  of  the  nature  of  the  disease,  that  it  is 
very  hard  in  many  eases  to  say  whether  they  tend  to  support  Mr.  Hutchin- 
son's views  or  not.*  It  is  certainly  important,  in  a  diagnostic  point  of  view,  to 
be  familiar  with  this  alleged  syphilitic  condition  of  the  central  permanent  in- 
cisors ;  not  to  confound  it  with  the  numerous  other  irregularities  to  which  the 
teeth  are  liable  from  hereditary  or  personal  peculiarity,  from  disease  and  from 
neglect ;  and  I  may  be  allowed  to  add,  not  to  forget  that  Mr.  Hutchinson's 
doctrine  is  not  intended  to  apply  to  the  temporary  teeth :  these,  although  they 
may  of  course  be  diseased  in  syphilitic  children,  do  not  show  any  diagnostic 
peculiarities. 

Finally,  there  are  some  other  tertiary  symptoms  which  are  occasionally  seen 
connected  with  old  attacks  of  hereditary  syphilis,  but  so  rarely  that  the  nature 
of  the  connection  can  hardly  yet  be  said  to  be  settled.  Thus  I  have  spoken  in 
the  note  of  a  case  in  which  destructive  uh  eration  of  the  soft  palate  took  place 
in  connection  with  many  of  the  symptoms  of  congenital  syphilis;  in  another 
case  I  have  seen  laryngitis,  requiring  tracheotomy,  in  connection  with  inter- 
stitial keratitis,  total  deafness  (acquired),  and  lupus  exedens.  And  in  connec- 
tion with  the  latter  disease  (which  appears  to  be.  though  rarely,  a  symptom  of 
the  later  stages  of  syphilis  in  adults,  especially  in  hot  climates),  1  may  say 
that  I  am  informed  by  my  friend  Mr.  Nayler  that  he  has  seen  a  case  of  vaccino- 
syphilis  where  the  whole  arm  was  covered  by  a  copious  eruption  of  well-marked 
lupus.  That  some  of  the  diseases  of  the  bones  so  common  in  weakly  children 
may  be  due  to  tertiary  congenital  syphilis  is,  as  I  have  remarked  above,  probable, 
but  I  think  not  yet  proved. 

The  treatment  of  these  later  stages  of  syphilis  is  pretty  nearly  identical  in 
children  and  in  adults. 

Infantile  paralysis. — One  of  the  most  lamentable,  and  often,  unfortunately, 
one  of  the  nio.st  incurable,  affections  of  infancy  is  that  form  of  paralysis  which 
is  called  '  infantile  '  or  '  essential '  paralysis,  and  which  differs  from  the  forms  of 
palsy  which  are  described  in  other  parts  of  tliis  work,  as  well  as  from  those 
which  are  the  more  proper  objects  of  the  physician's  treatment,  in  the  important 
fact  that  the  palsy  is  not  a  symptom  of  any  known  disease  (as  is  the  case  in  the 
progressive  atrophy  of  muscles  which  is  described  in  the  essay  on  Diseases  op 
THE  Muscular  System),  nor  is  occasioned  by  any  lesion  of  the  nervous  centres 
or  (as  far  as  we  know)  of  the  nerves  themselves ;  but  is  the  essence  of  the 
disease. 

The  palsy,  or  loss  of  motion,  affects  single  muscles  in  some  rare  cases,t  but 
more  usually  whole  limbs  (generally  the  lower),  and  often  the  whole  of  one 
side  of  the  body.  It  may  even  attack  both  lower  limbs,  though  this  is  very 
rare. 

This  strange  affection  raises  many  questions  of  interest  with  respect  to  its 
causes,  its  pathology,  its  diagnosis,  and  its  treatment ;  as  to  none  of  which  does 


*  For  instance,  I  had  some  time  since  a  patient  aged  .about  twelve,  in  whom  the 
condition  of  the  teeth  and  of  the  cornese  was  strongly  indicative  of  congenital  syphihs  ; 
he  had  also  lost  the  soft  palate  from  ulceration  :  and  the  very  striking  improvement 
which  followed  the  use  of  iodide  of  potassium  alone,  with  no  other  medicine  either 
local  or  general,  strongly  supported  my  first  impression  that  the  case  was  one  of 
tertiary  congenital  syphilis.  Yet  I  could  obtain  no  account  of  the  original  disease  ; 
and  the  occurrence  of  syphilis  in  either  parent  was  denied,  and  with  all  apparent 
sincerity. 

t  I  have  had  two  or  three  cases  under  my  own  care,  in  which  the  deltoid  was 
the  only  muscle  affected.  Sir  B.  Brodie  related  a  case  to  Mr.  Adams,  in  which  he 
believed  the  muscles  of  deglutition  were  paralysed.  Is  it  possible  that  this  was 
diphtheritic  ? 
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it  appear  that  veiy  confident  answers  can  at  present  he  given.  In  the  first 
place,  as  to  the  causes  of  the  essential  paralysis  of  infancy.  These  can  rarely 
be  discovered.  In  some  few  cases  the  att'ection  has  followed  immediately  on 
exposure  to  cold,  and  has  affected  only  the  part  exposed,  as  paralysis  of  one 
le'>-  after  long-  sitting  on  a  damp  stone  ;*  but,  in  the  great  majority  of  instances, 
no  hint  is  obtained  from  the  history  of  the  disease,  except  that,  as  most  cases 
come  on  during  the  period  of  the  first  dentition  ,t  there  is  a  vague  habit  of 
referring  the  disease  to  '  dental  irritation.'  But  of  the  real  existence  of  this 
irritation  there  is  usually  no  proof,  still  less  of  its  having  had  any  inHuence  on 
the  nervous  centres.  Convulsions  sometimss  accompany  the  onset  of  the 
disease ;  but  they  can  hardly  be  regarded  as  connected  with  it  a^  a  cause,  since 
the  form  of  paralysis  we  are  here  speaking  of  is  quite  distinct  from  that  which 
is  caused  by  disease  of  the  brain. 

The  causes  of  the  disease  being  unknown,  it  is  not  wonderful  that  its 
pathology  should  be  so  too.  It  is  regarded  with  much  plausibility  by  some 
authors  as  an  aiiection  of  the  nerves ;  but  against  this  view  is  to  be  placed  the 
fact  that  the  palsy  does  not  always  (I  believe,  not  often)  correspond  in  extent 
to  the  anatomical  distribution  of  the  nerves ;  and  that  although  the  nerve 
apparently  affected  may  supply  both  muscular  power  and  sensation,  the  palsy 
hardly  ever  affects  the  latter  function,  and  if  it  does,  the  loss  (or  what  is  more 
common,  the  exaltation)  of  sensibility  is  general  over  the  whole  limb.  Dissec- 
tion has  hitherto  thrown  no  light  OJi  the  matter.  The  muscles  are  of  course 
atrophied  from  disuse ;  but  neither  in  the  spinal  cord  nor  in  the  nerves  has  any- 
thing been  found  to  account  for  the  symptoms. 

Symptoms  and  diagnosis. — The  diagnosis  of  the  disease  can  usually  be  made 
with  accuracy  :  but  some  cases  will  be  left,  in  which  it  is  not  easy  to  separate 
essential  from  symptomatic  paralysis.  The  history  of  a  case  of  infantile  paralysis 
is  usually  this  :  The  child  has  been,  as  far  as  it  was  noticed,  in  its  usual  health, 
or  perhaps  may  have  had  a  feverish  ailment  of  some  kind,  which  has  left  it 
weak ;  when,  either  suddenly  or  gradually,  it  loses  the  power  of  motion  to  a 
greater  or  less  degree.  A  slight  feverish  attack  may  accompany  the  commence- 
ment of  the  disease,  and  during;  this  attack  there  may  be  convulsions.   The  loss 
of  power  will  always  be  found  at  first  to  be  partial,  and  in  some  fortunate  cases 
is  transitory — the  affected  muscles  regaining  their  strength  as  rapidly  as  they 
lost  it — but  in  the  greater  number  the  palsy  increases,  till  the  part  can  be 
hardly,  if  at  all,  moved.    To  this  second  stage  of  the  disease,  which  may  last 
an  indefinite  time,  succeeds  one  in  which  deformities  are  produced  by  the  action 
of  the  unparalysed  muscles,  in  those  cases  where  the  palsy  affects  (as  it  often 
does)  only  one  side  of  a  limb.    Thus  the  heel  is  often  drawn  up  by  the  un- 
balanced action  of  the  tendo  Achillis,  producing  club-foot,  or  the  toes  are 
drawn  into  the  sole  of  the  foot ;  the  knees  flexed  by  the  hamstring  muscles  ;  and 
I  have  known  a  case  where  the  thighs  were  drawn  together  by  the  rigidity  of 
the  adductor  tendons.J    During  this  last  stage  of  the  disease  the  palsy  may 
have  more  or  less  subsided  in  the  muscles  originally  affected. 

In  each  of  the  stages  of  the  disease,  the  careful  study  of  the  symptoms  will 
usually  enable  a  surgeon  to  pronounce  a  correct  opinion.  In  the  first  stage — 
that  of  incipient  paralysis — the  great  point  is  to  distinguish  the  disease  from 
inflammatory  affections  of  the  brain,  and  from  disease  of  the  spinal  colunm.  In 
most  cases  there  is  little  difficulty,  since  in  the  infantile  paralysis  the  loss  of 
power  is  usually  limited  to  a  few  muscles,  and  not  complete  even  in  these  ; 
while  in  that  which  is  due  to  organic  lesions  of  the  nervous  centres  the  palsy  is 
usually  extensive  and  complete.  To  this  it  may  be  added  that  the  causes  of 
cerebral  paralysis  in  childhood — as  meningitis,  hydrocephalus,  tubercle  of  the 
brain — have  their  own  appropriate  symptoms,  which  must  be  sought  for  with 
care,  and  will  be  found  wanting  in  the  essential  paralysis.    I  have  never  seen 

*  West's  Lectures  on  the  Diseases  of  Infancy  and  Childhood,  4th  ed.  p.  219. 
f  Out  of  32  cases  noted  by  Dr.  West,  the  disease  began  in  19  butsveeu  the  ages  of 
eight  months  and  three  years. 
+  West,  op.  cit.  p.  228. 
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a  case  which  it  was  possible  to  confound  with  spinal  paralysis ;  and  should 
suppose  that  a  moderate  amount  of  care  would  always  suffice  to  prove  the 
absence  of  any  spinal  affection.* 

In  the  stage  of  confirmed  paralysis  and  atrophy  the  chief  point  is  to  distinguish 
the  disease  from  joiut-affection  and  from  progressive  muscular  atrophy,  as  well  as 
from  the  affections  of  tlie  brain  and  spine.  The  latter  is  usually  easy  at  this 
stage.  As  to  joint-affections,  the  question  occurs  chiefly  in  the  shoulder  and 
hip.  In  the  shoulder  there  is  little  difficulty.  The  arm  affected  by  essential 
paralysis  of  the  deltoid  is  relaxed  in  all  the  parts  around  the  joint,  and  the 
head  of  the  humerus  hangs  down  at  some  distance  from  the  glenoid  cavity, 
partially  dislocated  by  the  weight  of  the  arm  itself.  There  is  no  pain  or  ditfi- 
culty  on  passive  motion.  The  hip-joint  is  less  easily  under  observation,  and 
the  morbid  sensibility  which  accompanies  some  of  these  cases  of  paralysis  gives 
more  resemblance  to  hip-disease  on  first  handling  the  limb;  but  the  distinction 
is  usually  easy  to  make.  Paralysis  generally  affects  a  great  part  or  the  whole  of 
the  lower  limb ;  liip-disease  only  causes  loss  of  movement  of  the  part  affected  :  in 
the  former  passive  motion  is  easy  and  causes  no  pain,  or  not  more  than  any 
other  motion  :  in  the  latter  the  joint  is  stiff,  and  an  attempt  to  move  it  causes 
acute  suffering,  not  occasioned  by  any  other  movement :  ffnally,  in  paralysis 
there  is  no  wasting  of  the  buttock,  unle«s  the  whole  limb  is  wasted,  nor  is  the 
position  of  the  trochanter  ever  altered.  From  progressive  muscular  atrophy,  or 
'  wasting  palsy, 't  the  rare  occurrence  of  that  disease  in  infancy,  and  its  progres- 
sive advance,  will  suffice  to  distinguish  it.  In  its  latest  stage,  of  contraction 
and  deformity,  the  disease  is  sufficiently  marked. 

Treatment. — Infantile  paralysis,  then,  consists  in  a  sudden  or  gradual  loss  of 
power  in  certain  parts,  unaccompanied  by  any  inflammation,  or  by  any  symptom 
of  disease  of  the  brain  or  spinal  cord.  The  main  consideration  in  its  treatment 
is  the  natural  progress  of  the  disease.  Some  authors  take  a  more  sanguine  view 
of  this  subject,  and  say  that  there  is  a  natural  tendency  to  cure,  J:  but  this  seems 
to  me  to  apply  only  to  milder  cases  of  the  disease.  In  sucli  cases  the  palsy  is 
often  transient,  and  the  usual  remedies  for  any  disorder  of  the  health  which  may 
be  present  will  get  the  credit  of  having  cured  it ;  but  in  confirmed  cases  (that  is 
when  total  inability  to  use 'any  muscle  or  set  of  muscles  has  lasted  for  several 
weeks),  I  cannot  say  that  I  have  seen  much  benefit  from  treatment.  In  the 
earl}'  stage,  while  there  is  some  feverish  affection,  and  perliaps  a  tendency  to 
convulsion,  antiphlogistic  remedies  may  be  employed,  such  as  purgatives,  and 
the  continuous  use  of  mercury.§  But  the  internal  indications  usually  point  to 
the  use  of  tonics,  among  which  Dr.  West  speaks  well  of  strychnia.  He  says, 
'  I  have  never  yet  given  it  to  infants  ;  but  with  children  of  four  years  old  1 
begin  with  an  eighth  of  a  grain  of  the  spiritoiis  extract  of  nux  vomica  three  times 
a  day,  increasing  the  dose  by  degrees,  to  a  sixth,  a  quarter,  or  a  third.'  ||  In  a 
very  interesting  paper,  recentl}'  published  in  St.  Thomas's  Hospital  Reports,  new 
ser.  vol.  i.,  Mr.  Barwell  speaks  well  of  the  injection  of  strychnia  in  minute  doses 
under  the  skin.  When  all  disturbance  of  t'lie  general  health  is  over,  but  the 
paralysis  persists,  local  measures  afford  more  hope  of  cure  than  general  treatment, 


*  I  should  perhaps  mention  that  cases  are  recorded  in  which  an  enlarged  gland  or 
tiimour  has  pressed  on  a  nerve,  and  caused  palsy  of  the  parts  supplied  by  it.  In 
cases  of  localised  palsy,  therefore,  the  course  of  tlie  great  nerves  of  the  part  should  be 
examined. 

t  Tliis  name  is  given  to  it  in  a  treatise  by  Dr.  Eoberts,  of  Manchester,  -which  the 
reader  will  do  well  to  consult.  The  disease  in  question  is  described  in  the  essay  on 
Diseases  of  the  MtJscuL.\ii  System,  vol.  iii.  p.  630. 

X  See  a  paper  by  Dr.  Bierbaum  in  Joiirn.f.  KwderkranJcheiten,  vol.  xxxii. 

§  Gross  says,  '  Mercury  has  been  strongly  recommended  in  this  disease,  given  in 
minute  doses  several  times  a  day,  for  several  successive  months ;  but  altliough  such  a 
plan  of  treatment  is  extremely  plausible,  I  cannot  say  tliat  I  have  ever  derived  any 
benefit  from  it.  in  a  large  number  of  cases  in  which  I  have  employed  it.'  System  of 
Surgery,  1st  ed.  vol.  i.  p.  796. 

II  Op.  cit.  p.  229. 
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viz.  passive  and  active  movements,  stimulating  applications,  and  g-alvanism.  The 
palsied  limbs  should  be  well  rubbed  and  gently  shampooed  tvi-ice  a  day  :  the  child 
should  be  encouraged,  coaxed,  and  if  possible  forced  to  use  them  (for  the  palsy  is 
not  often  complete) ;  for  which  purpose  any  games  that  it  can  be  got  to  take 
pleasure  in,  or  a  baby-jumper,  or  a  go-cart,  will  be  found  useful.  The  linimentum 
cantharidis  has  often  seemed  to  me  to  be  of  service ;  and  galvanism,  if  carefully 
and  scientifically  used,  certainly  does  good  in  some  cases,  though  it  often  fails  in 
others  apparently  quite  similar.  In  the  hnal  stage  of  the  disease,  when  deformity 
has  been  produced  by  the  uncontrolled  action  of  the  unafiected  muscles,  much 
good  may  be  done  by  carefully  contrived  apparatus  aided  when  necessary  by 
tenotomy.*  Very  often  it  will  be  found  that  the  child  who  has  pre vioush' "been 
doubled  up,  and  whose  limbs  have  all  been  rendered  useless,  can  in  this  way 
be  put  quite  straight,  and  enabled  to  stand  with  the  assistance  of  supports,  and 
even  to  walk  a  little  with  the  help  of  assistants  ;  but  I  have  not  hitherto  seen 
a  case  of  confirmed  palsy  in  which  any  greater  improvement  than  this  was 
obtained,  though  I  have  continued  patient  treatment  by  all  known  methods  for 
many  months. 

For  an  account  of  th'^  curious  disease  which  occurs  in  childhood,  and  in 
which  the  muscles  are  degenerated  with  apparent  hypertrophy^,  I  must  refer 
the  reader  to  Dr.  L.  Clarke's  essay  on  Diseases  of  the  Muscles,  vol.  iii.  p.  635. 

Gangrene. — Cases  every  now  and  then  occur  in  which  gangrene  comes  on 
with  frightful  rapidity,  and  without  any  obvious  cause,  in  children — usually 
those  who  are  debilitated  by  some  previous  febrile  ailment.  Such  a  case  took 
place  some  years  ago  at  the  Hospital  for  Sick  Children,  in  the  person  of  a  little 
boy  who  was  convalescent  from  measles,  and  about  to  be  discharged.  He  had 
made  no  complaint  of  any  sort,  but  the  nurse  in  undressing  him  found  both  feet 
black  in  patches.  Three  hours  before,  his  stockings  had  been  put  on,  and  the 
feet  were  then  natural.  The  child  was  examined,  the  case  found  to  be  reallv 
one  of  gangrene,  and  the  patient  of  course  put  to  bed.  The  gangrene  extended 
with  great  rapidity,  reaching  as  high  as  mid  leg  next  day,  when  he  died.  There 
were  also  patches  of  gangrene  on  the  elbow  and  hand.  No  cause  was  discovered 
on  post-mortem  examination  to  account  for  this  rapid  invasion  of  gangrene. t 
Such  cases  are  of  course  very  rare ;  but  in  two  situations  gangrene  is  very 
common  in  childhood,  viz.  in  the  face,  caucrum  oris ;  and  on  the  vulva,  noma 
vulvaj.  The  former  affection  has  been  already  described,  having  been  used  in 
the  essay  on  Gangrene,  vol.  i.  p.  159,  as  an  illustraiion  of  one  of  its  spontaneous 
forms.  The  latter  form  of  gangrene  is  very  frequently  seen  in  children's 
hospitals,  though  I  cannot  recall  any  instance  of  its  spontaneous  development  in 
hospital ;  and  from  this  circumstance,  as  well  as  others  in  its  history,  —  viz.  the 
aspect  of  the  children  ;  the  rarity,  to  say  the  least,  of  its  occurrence  amongst 
the  children  of  the  upper  classes;  and  the  success  attending  its  treatment, — it 
seems  pretty  certain  that  it  is  the  direct  consequence  of  bad  food  and  inatten- 
tion, more  particularly  if  the  child  lias  been  previously  ill :  but  cases  often  occur 
in  children  who  have  had  no  known  illness.  And  the  fact  that  noma  may  occur 
independent  of  any  irritation  of  the  genital  organs  is  proved  yet  more  unmis- 
takably by  the  occasional  commencement  of  noma  pudendi  far  away  from  the 
mucous  surface,  sometimes  even  in  the  skin  of  the  groin.  In  such  cases,  again, 
irritation  (such  as  that  of  erythema  intertrigo)  may  have  preceded;  but  I 
have  seen  instances  where  no  such  cause  was  alleged,  and  where  the  sloughing 
commenced  in  the  fold  of  the  groin.  Whether  the  real  exciting  cause  in  these 
cases  is  glandular  abscess  may  be  sometimes  doubtful ;  but  I  am  confident  that 
I  have  seen  eases  where  the  sloughing  commenced  in  the  groin,  the  genital 


*  I  quite  agree  with  Mr.  Harwell  as  to  the  importance  of  avoiding  tenotomy  in  these 
deformities  from  paralysis,  whenever  the  limb  can  be  got  into  a  natural  position  with- 
out operation. 

t  British  Medical  Journal,  1857,  p-  387. 
VOL.  V.  3  I 
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organs  being  free  from  disease.  The  first  symptom  noticed  is  usually  a  dusky 
colour  of  the  skin  of  the  labia,  and  foul  discharoe,  with  pain  in  micturition. 
The  parts  swell,  .and  soon  assume  a  gangrenous  colour,  the  slough  being  bounded 
by  a  halo  of  inflammation  e.xtending  to  tlie  groins.  At  the  same  time  there  is 
much  depression,  loss  of  appetite,  and  occasionally  vomiting.  The  treatment 
consists  in  stopping  the  extension  of  the  gangrene,  supporting  the  strength,  and 
resulating  the  condition  of  the  bowels.  For  the  first  purpose  nothing  seems  so 
(ippropriate  and  so  successful  as  the  .application  of  the  strongest  nitric  acid. 
This  caustic  is  peculiarly  successful  in  the  gangrene  of  children  in  all  its  forms. 
Sloughing  phagedaena  in  adults  often  proceeds  unchecked  after  the  application 
of  the  acid;  but  in  all  the  cases  (which  certainly  have  not  been  many)  that  I 
have  seen  of  its  application  for  sloughing  phagedsena  in  childhood,  the  gangrene 
Las  been  at  once  cheeked.  So  also  in  cancrum  oris.  Whenever  the  extent  of 
the  disease  has  been  such  that  it  has  been  possible  to  steep  the  whole  gangrenous 
surface  in  the  acid,  the  disease  has  been  checked.  Noma  pudendi  is  not  less,  in 
fact  it  seems  to  be  more,  mider  the  influence  of  this  remedy  ;  and  there  are  few 
cases  which  will  resist  its  timely  and  thorough  application,  if  conjoined  with 
the  proper  measures  of  general  support ;  but  the  application  must  be  both 
thorough  and  timely.  As  soon  as  the  disease  has  declared  itself,  or  as  soon  as 
the  child  is  brought  under  treatment,  chloroform  is  to  be  administered,  the 
parts  well  separated  by  an  assistant,  and  the  whole  of  the  sloughing  surface 
freely  steeped  in  the  acid.  Next  day,  should  any  part  appear  to  have  escaped 
the  application,  or  should  the  gangrene  be  spreading  in  any  part,  that  part 
should  be  again  freely  cauterised  in  the  same  way.  Some  surgeons  prefer 
the  actual  cautery  ;  but  I  have  found  the  nitric  acid  so  successful,  that  hitherto 
I  have  had  no  experience  of  any  other  caustic.  After  the  cauterisation,  a 
poultice  should  be  applied  to  hasten  the  separation  of  the  slough,  and  a  lotion 
of  carbolic  acid  may  be  poured  into,  or  placed  around,  the  poultice  to  coriect 
the  fojtor.  A  purge  may  be  given  at  first,  if  the  tongue  is  foul,  and  bark  with 
chlorate  of  potash,  or  with  ammonia,  or  some  other  diffusible  stimulant,  given 
in  as  large  doses  as  can  be  borne — wine  and  food  being  allowed  as  freely  as  the 
child  will  take  it.  In  cases  where  tlie  general  strength  is  not  extremely 
depressed,  and  where  this  treatment  is  adopted  early,  it  is  almost  uniformly 
successful :  but  in  the  opposite  circumstances,  even  though  the  gangrene  may 
be  stopped,  the  child,  witliout  any  obvious  symptoms,  will  sink  and  die.  No 
post-mortem  appearances  are  found  in  such  cases.  After  recovery  there  appears 
to  be  little  deformity  ;  but  I  have  had  no  opportunity  of  seeing  whether  any 
ti  ace  of  the  ravages  of  this  disease  persists  in  after  life. 

The  reader  may  find  in  the  Lancet,  1850,  vol.  ii.  p.  578,  the  account  of  a  case 
under  Sir  W.  Fergusson's  care,  where  the  vulva  became  entirely  obstructed  by 
adhesion  of  the  labia  majora  in  ulceratiou  or  slougiiing  following  on  measles. 
This  is  not  expressly  related  as  a  case  of  noma  pudendi,  although  perhaps  it 
ought  to  have  been,  mea.sles  being  one  of  the  recognised  causes  of  that  affection. 
In  the  cases  of  noma  which  I  have  myself  seen,  the  vaginal  opening  has  seemed 
lather  widened  than  contracted.  In  noma,  however,  and  all  other  ulcerative 
affections  in  these  parts,  it  is  our  duty  not  to  lose  sight  of  the  child  till  the 
surface  is  soundly  healed  and  contraction  is  no  longer  to  be  apprehended.  If 
contraction  is  impending  or  is  recent,  it  may  perhaps  still  be  possible  to  dilate 
the  paits.  In  case  of  old  contraction  or  adhesion  of  the  labia,  some  plastic 
operation  will  in  all  probability  be  required.  In  the  case  referred  to,  the 
adherent  labia  were  simply  separated,  and  an  attempt  made  to  keep  them  apart; 
but  the  succe.ss  w.is  imperfect. 

Infantile  leticorrhcea. — The  vagina  in  children  also  sympathises  in  the  child's 
general  condition  in  another  way,  which  very  often  falls  under  the  surgeon's 
notice.  This  disease  occurs  as  a  copious  discharge  of  a  purulent  or  muco-puru- 
lent  ffuid,  much  resembling  the  discharge  of  gonorrhoea,  and  usually  supposed 
by  the  child's  mother  to  be  the  result  of  impure  connection.  In  the  great  ma- 
jority of  cases  no  such  connection  has  occurred,  and  the  suspicion  ought  to  be 
dispelled  from  the  minds  of  the  parents,  as  it  frequently  gives  rise  to  unfounded 
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charges.  But  in  a  few  cases  there  is  no  doubt  that  a  criminal  assault  has  been 
the  source  of  the  disease.  No  diagnosis,  as  far  as  I  am  aware,  can  be  made 
between  the  ordinary  infantile  leucorrhoea  and  a  gonorrhteal  discharge  which 
has  been  caused  by  connection  unaccompanied  by  violence,*  except  in  some 
■very  rare  instances  in  which,  the  child  having  been  seen  vevj  soon  after  the 
occurrence,  spermatozoa  have  been  detected  in  the  vagina.f  But  if  any  force 
has  been  used,  either  to  compel  the  child  to  submit,  or  in  order  to  effect  pene- 
tiation,  the  marks  of  bruising  or  laceration  will  aiford  valuable  evidence.  The 
common  infantile  leucorrhoea  comes  on  with  some  inflammation  of  the  parts, 
causing  a  good  deal  of  itching  and  complaint  in  passing  water.  The  labia  are 
swollen  and  red,  and  often  more  or  less  excoriated.  The  discharge  soon  sinks 
into  a  chronic  condition,  and  may  remain  so  for  an  indeflnite  time.  The  general 
health  is  usually  more  or  less  feeble,  and  the  child  often  suffers  from  worms. 
Attention  to  the  state  of  the  general  healtli  and  of  the  bowels,  fresh  air,  chaly- 
beates,  scrupulous  cleanliness,  and  the  liberal  use  of  astringent  injections,  will 
usually  cure  the  complaint ;  but  it  is  often  slow  in  subsiding.  Care  must  be 
taken  in  injecting  to  use  a  small  syringe,  and  do  no  violence  to  the  parts  ;  and 
it  is  advisable  to  dry  the  vulva  well  afterwards,  and  smear  some  oil  or  lard 
over  it  to  obviate  the  contact  of  the  discharge.  If  the  disease  be  known  or 
suspected  to  be  gonorrhoeal,  little  variation  need  be  made  in  the  treatment ; 
except  perhaps  that,  as  the  complaint  will  commence  with  more  acute  symp- 
toms, poppy  fomentation  may  be  used  for  the  first  few  days,  and  the  child  kept 
to  bed. 

Cwidyhniata  are  not  common  in  children,  notwithstanding  the  frequency  of 
vaginal  discharge.  Mucous  tubercle  is  a  very  common  symptom  of  congenital 
syphilis ;  but  it  is  usually  under  the  influence  of  mercurial  applications,  com- 
bined with  the  internal  use  of  mercury ;  in  more  obstinate  cases  the  acid 
nitrate  of  mercury  may  be  required,  and  is  pretty  sure  to  remove  the  tubercle.  It 
is  but  rarely  that  we  are  called  on  to  treat,  in  childhood,  the  large  villous  masses  of 
condylomata  that  so  often  come  before  us  in  adults,  when  the  subjects  of  vene- 
real affections.  In  children,  condylomata  may  be  safely  and  efficiently  treated 
under  chloroform  by  removal  with  scissors,  and  searing  the  base  with  the  actual 
cautery :  if  the  growth  is  at  all  large,  it  is  far  better  to  resort  at  once  to  this 
radical  operation — which  gives  no  pain,  or  very  little,  when  the  cautery-iron  is 
thoroughly  applied — rather  than  to  trust  to  the  slower  and  more  painful  action 
of  the  potential  cauteries,  though  these  will  succei^d  in  slight  cases  if  combined 
with  the  most  scrupulous  cleanliness. 

Tumours  of  the  vagina. — The  vagina  is  in  some  rare  cases  the  seat  of  soft 
tumours,  which,  if  not  congenital,  are  rapidly  developed  in  \ery  early  life. 
A  female  infant  was  under  Mr.  Athol  Johnstone's  care  some  years  ago,  at  the 
Hospital  for  Sick  Children,  in  whom  a  bleeding  warty  growth  existed  inside 
the  labia,  looking  somewhat  like  ulcerating  condyloma,  but  with  no  syphilitic 
history.  It  had  been  treated  by  a  course  of  mercury  for  some  months  at 
another  hospital,  as  syphilitic,  but  got  worse.  The  application  of  the  acid 
nitrate  of  mercury  effected  a  cure.  In  another  case  under  my  care  the  vagina 
was  filled  with  a  large  mass  of  semi- solid  matter  mixed  with  cysts,  looking 
something  like  a  bunch  of  grapes.  I  pulled  away  as  much  as  I  could,  aud 
applied  a  caustic  to  the  base  of  the  tumour;  but  whether  with  permanent 
success  I  do  not  know,  as  the  child  was  removed  from  the  hospital  by  lier 
mother.  Such  tumours  may  be  excised  if  their  attachments  render  it  possible  ; 
but  even  then  the  free  hffimorrhajre  that  would  be  produced  is  undesirable  in 
infancy.  In  the  case  just  described  it  would  have  been  impossible  to  cut 
iiway  the  tumour,  in  consequence  of  the  small  si'.e  of  the  v.^gina  and  the  depth 
from  which  the  mass  protruded.     Probably  caustics  would  be  in  all  cases 


*  Mr.  Cooper  Forster  gives  a  curious  case,  in  which  a  woman  communicated  gonor- 
rboea  to  two  girls  by  washing  them  with  her  own  sponge,  op.  cit.  p.  12.'). 

t  I  am  told  that  this  occurred  in  a  case  at  King's  College  Hospital,  a  short  time  ago, 

3  I  2 


852 


SUEGICAL  DISEASES  OF  CHILDHOOD. 


tlie  best,  and  of  these  the  acids  or  the  electric  cautery  would  be  the  most 
manageable. 

Rickets  is  a  disease  peculiar  to  childhood ;  for  though  the  effects  of  rickets 
are  perceptible  in  the  det'ormitj  which  it  produces  throughout  the  whole  of  life, 
vet  all  active  symptoms  always  subside  long  before  puberty.  The  softening  of 
the  bones,  which  occurs  in  later  life,  and  to  which  the  name  of  moUities  ossium 
has  been  given,  is  to  be  distinguished  from  the  infantile  malady.* 

The  term  'rickets'  has  reference  to  the  distorted  condition  of  the  bones, 
especially  those  of  the  limbs,  which  is  the  most  striking  feature  of  the  disease. t 
This,  however,  is  only  a  symptom  of  the  constitutional  cachexia  which  is  the 
essence  of  the  complaint.  As  in  syphilitic,  cancerous,  and  .scrofulous  affections 
of  the  bones,  so  in  rickets,  the  local  condition  is  only  the  expression,  as  it  were, 
of  a  latent  and  undetermined  tendency  in  the  whole  organism,  which,  as  in  the 
diseases  referred  to,  attacks  other  parts  as  well  as  the  bones.  But,  unlike  those 
diseases,  the  affection  of  the  bones  is  in  most  cases  of  rickets  a  matter  of  far 
greater  practical  importance  than  that  of  remoter  parts.  Accordingly,  in  the 
short  sketch  which  my  space  will  allow,  I  shall  dwell  more  on  the  local 
than  the  constitutional  features  of  rickets.  Those  who  desire  to  obtain  a  more 
adequate  view  of  this  important  subject  may  consult  the  valuable  lectures 
of  Sir  W.  Jenner,  in  the  Medical  Times  and  Oazette,  vol.  i.  1860. 

The  chief  symptoms  of  rickets  are  as  follows :  The  ends  of  the  long  bones 
and  those  of  the  ribs,  where  they  join  on  to  the  epiphyses  or  the  costal  carti- 
lages, are  noticed  to  become  swollen  and  knobby.  This  enlargement  is  parti- 
cidarly  perceptible  in  the  carpal  ends  of  the  radius  and  ulna.  Soon  the  limbs 
become  weak,  so  that  sometimes,  if  the  child  has  begun  to  walk,  it  is  '  taken 
off  its  feet : '  or  else  the  power  of  walking  is  not  attained  at  the  usual  time ;  in 
other  cases  the  child  continues  to  walk,  but  at  the  expense  of  increasing  deformity 
of  the  extremities,  producing  bow  legs,  and  def(n'mity  of  the  spine,  causing  one  of 
the  species  of  curvature'.  This  deformity  is  a  consequence  of  a  peculiar  process 
of  softening  which  goes  on  in  the  shafts  of  the  bones.  The  morbid  anatomy  of 
rickety  bones  has  been  described  with  great  minuteness  by  the  German 
anatomists,  and  in  our  own  language  in  the  excellent  lect  ures  of  Sir  W.  Jenner.  J 
It  will  be  sufficient  here  to  say  that  the  chief  changes  are  a  large  production  of 
growing  tissue  at  the  epiphy.sial  ends,  a  softening  of  the  bony  tissue  of  the 
shafts,  attended  with  enlargement  of  the  lacunas,  which  are  occupied  by  a  red 
pulpy  substance,  and  a  great  thickening  of  the  periosteum. §  In  the  flat  bones, 
especially  those  of  the  cranium,  a  considerable  increase  in  the  thickness  of  tlie 
whole  bone  results  from  this  thickening  of  the  periosteum  and  enlargement  of 
the  lacunar  tissue,  and  the  large  size  of  the  head  generally  noticed  in  rickety 
children  is  due  partly  to  this  thickening  of  the  cranium.  The  softening  of  the 
bones  soon  reaches  such  a  degree  that  the  bones  bend  under  the  influence  of  ex- 
ternal force  and  of  muscular  movement.  The  extent  to  which  each  of  these 
mechanical  causes  influences  the  curvature  of  the  limbs,  of  the  chest,  and  of  the 
spine,  is  a  matter  of  nmch  interest,  and  of  some  importance  in  practice.  As  to 
curvatures  of  the  spine  and  as  to  pigeon-breast,  the  reader  will  find  all  that  is 
necessary  in  the  section  by  Mr.  Shaw  on  those  subjects.    Rickety  curvature  of 


*  See  Mollities  ossium,  in  Diseases  of  the  Bones,  vol.  iii.  p.  794. 

t  The  term  'rachitis  '  was  originated  by  a  committee  of  the  College  of  Pliysioians 
fdiie  of  whom  was  Glisson),  about  164.5.  'One  of  us,'  says  Glisson,  'in  searching  for 
a  name,  hit  upon  that  of  rachitis,  which  took  our  fancy  immediately.'  Glisson  remarks 
tliat  the  disease  which  they  christened  '  rachitis  '  was  vulgarly  known  by  the  name  of 
'  rickets  '  (hence  it  follows  apparently  that  the  latter  term  is  not  derived  from  the 
former).  Can  '  rickets '  be  derived  from  the  old  French  word  riquet,  which  is  the 
same  as /)o.<i,s?< Some  haA'e  supposed  both  'rickets' and  'riquet'  to  come  from  the 
German  R'tlckcv. 

\  See  also  M.  Broea's  researches,  quoted,  in  the  translation  of  ni}'  work  on  Child rcns 
Diseases,  by  Dr.  Larcher,  p.  .567. 

§  See  Dr.  Merei,  Disorders  of  hifanide  Dcvdoiment,  p.  1.57. 
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the  limbs  is,  no  doubt,  produced  by  both  causes.  Where  powerful  muscles  (as  the 
deltoid)  are  inserted  at  an  advantajjeous  angle  into  the  shafts  of  the  long  bones, 
deformity  is  generally  very  marked  in  advanced  rickets  ;  vphile,  on  the  other  hand, 
the  deformity  is  as  marked  in  situations,  such  as  the  forearm  and  the  tibia,  where 
no  adequate  muscular  force  can  have  been  acting  on  the  bone,  and  where  the 
curve  is  obviously  due  to  the  weight  supported  by  the  band  in  crawling,  in  the 
first  instance,  and  by  the  legs  in  walking  in  the  second.  The  softened  bones 
are  also  peculiarly  liable  to  fracture  from  slight  causes.  These  fractures  are 
very  frequently  unaccompanied  by  laceration  of  the  periosteum,  on  account  of 
the  slight  force  that  has  produced  them,  and  the  thickened  condition  of  the 
latter  membrane,  and  are  often  of  the  incomplete  or  '  greenstick  '  variety.  The 
fragments  in  many  cases  are  kept  in  apposition  by  the  thickened  periosteum  ; 
hence,  when  the  disease  is  not  in  a  very  acute  stage,  rickety  fractures  generally 
unite  kindly,  Slight  causes,  however,  soon  reproduce  them ;  so  that  rickety 
children  sometimes  present  almost  as  miserable  (though  by  no  means  so  hope- 
less) a  condition  as  adults  affected  by  mollifies.  The  softened  condition  of  the 
bones  also  induces  deformities  of  the  walls  of  the  great  cavities  of  the  body, 
which  have  a  very  material  influence  on  the  viscera  contained  in  them.  Mr. 
Shaw's  essay  will  point  out  the  great  influence  which  an  insufficient  expansion 
of  the  chest  in  infancy  has  upon  the  shape  of  its  walls,  by  exposing  the  bones 
to  atmospheric  pressure.  Much  more  powerfully  will  this  force  act  when  the 
bones  are  softened  even  beyond  what  is  natural  in  infancy.  Hence  one  of  the 
causes  of  deformity  of  the  chest  in  rickets  may  be  conceded  to  be  the  pressure 
of  the  atmosphere  upon  the  softened  bones,  induced  by  incomplete  expansion  of 
the  chest,  the  result  of  laryngismus  stridulus,  or  of  collapse  of  the  lung-tissue — 
common  affections  in  weakly  children.  A  second  cause  is  the  outward  pressure 
on  the  lower  ribs,  caused  by  enlargement  of  the  liver  and  spleen,  often  present 
in  these  cases ;  *  and  a  third  (which  seems  rather  theoretically  probable  than 
absolutely  proved)  is  the  inward  traction  upon  the  cartilaginous  extremities  of 
the  ribs  by  the  attachments  of  the  diaphragm.  The  result  is  a  constriction  of 
the  chest,  much  as  though  a  string  had  been  tied  tight  round  it  below  the  heart, 
whilst  its  apex  is  distended.  Except  in  very  severe  cases,  this  deformity  of  the 
chest  may  be  expected  to  be  effaced  as  the  child  recovers  from  the  constitutional 
taint. 

The  pelvis  is  often  the  seat  of  deformity,  whereby  its  outlet  is  much  nar- 
rowed, the  tuberosities  of  the  ischia  being  pressed  towards  each  other,  and 
the  pubic  arch  widened  ;  or  else  the  face  of  the  pelvis  is  pressed  backwards 
towards  its  posterior  wall,  the  tuberosities  of  the  ischia  are  thrust  outwards, 
and  the  pubic  arch  widened. t  In  some  cases,  again,  the  whole  pelvis  is  said 
to  retain  the  small  size  and  imperfect  development  of  infancy.  Any  of  these 
deformities  will  of  course  oppose  a  serious,  and  perhaps  insuperable,  obstacle 
to  parturition  in  after  life  ;  and  the  change  of  shape  of  the  outlet  is  often  a 
source  of  embarrassment  in  lithotomy  in  children.  This  embarrassment,  how- 
ever, seldom  proves  serious ;  but  a  case  is  on  record  in  which  the  operator  was 
obliged  to  abandon  the  attempt  to  reach  the  bladder  on  this  account,  although 
a  renewed  attempt  was  more  successful.! 

The  existence  of  a  constitutional  cachexia  is  proved  in  some  cases  by  an 
interval  of  languor  and  general  ill-health  preceding  the  appearance  of  any 
disease  in  the  bones ;  but  very  generally  the  latter  .symptoms  are  the  first 
which  attract  attention.  The  disease  commonly  begins  before  the  age  of  two 
years,  although  often  earlier,  and  even  in  intra-uterine  life,  forming  one  of 
the  causes  of  congenital  fracture.    The  child,  if  it  has  been  able  to  walk,  loses 


*  On  the  enlargement  of  the  viscera  in  rickets  see  an  interesting  paper  by  Dr.' 
Dickinson,  Med.-Chir.  Trans,  vol.  lii.  The  author  shows  that  the  enlargement  is  dutj" 
to  a  different  deposit  from  that  of  lardaceous  or  anmyloid  degeneration — that  it  bears 
some  analogy  to  the  affection  of  the  bones,  and  that  it  rapidly  disappears  as  the 
disease  yields  to  treatment. 

t  Humphry,  on  the  Skeleton,  p.  447. 

X  Sir  H.  Thompson,  in  Mcd.-Chir.  Proc.  Nov.  24,  1863. 
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that  power:  if  it  has  not,  it  does  not  make  the  usual  efforts  to  'find  its  feet  ' 
It  loses  the  activity  both  of  mind  and  body  whicli  is  natural  to  early  life,  and 
its  muscular  strength  diminishes.  Enlargement  of  the  ends  of  the  long  bonei 
where  the  shaft  joins  the  epiphysis,  and  of  the  ribs  where  they  join  their  car- 
tilages, is  early  noticed ;  and  soon  the  fact  of  the  bones  being  softened  is 
proved  by  their  yielding  to  mechanical  force,  and  becoming  distorted.  The 
enlargement  of  the  joint-ends  is  most  perceptible  at  the  wrist  and  ankle,  espe- 
cially the  former,  on  account  of  the  superficial  position  of  the  bones ;  and 
therefore  the  swollen  state  of  the  ends  of  the  radius  and  ulna,  together  with 
that  of  the  ribs,  is  the  familiar  test  of  the  existence  of  the  disease ;  but  dis- 
section proves  that  the  same  condition  exists  in  the  deeper-seated  bones.  It 
must  not  be  forgotten  that  a  slight  enlargement  at  this  part  of  the  bones  is 
natural  in  very  early  life. 

There  are  some  other  symptoms  which,  although  they  are  not  essentials 
of  the  disease,  nor  can  be  relied  on  to  diagnose  it  in  the  absence  of  the  affec- 
tion of  the  bones,  yet  are  very  constantly  met  with  in  rickets.  These  are 
retarded  dentition,  retarded  closure  of  the  fontanelle,  enlargement  of  the 
head,  sweating  of  the  scalp,  and  a  tendency  to  throw  oft'  the  bedclothes  at 
night.  Muscular  weakness  is  also  generally  a  prominent  symptom,  even 
beyond  what  the  softened  condition  of  the  skeleton  would  account  for.  The 
assemblage  of  such  symptoms  would  lead  to  the  suspicion  of  impending  or 
commencing  rickets,  and  in  consequence  to  prophylactic  treatment  founded  on 
such  suspicion  ;  but  the  enlargement  of  the  ends  of  the  bones  with  softening 
of  their  shafts  is  the  only  diagnostic  mark  of  the  actual  presence  of  the  disease. 
Reference  must  again  be  made  to  the  following  section,  by  Mr.  Shaw  (p.  871), 
for  a  description  of  the  arrest  of  growth  and  development  connected  with 
rickets. 

Rickets,  in  milder  and  ordinary  cases  certainly,  and  in  all  cases  probably, 
tends  to  a  natural  cure.  Tlie  deformed  bones  become  con.-iolidated,  and  re- 
main, during  life,  in  the  shape  which  they  have  thus  been  caused  to  assume. 
They  are  then  thicker  and  heavier  than  the  natural  bones.*  The  stature  is 
thus  diminished ;  but  the  constitutional  vigour  and  the  muscular  strength  is 
soon  recovered  when  the  cachexia  has  passed  away,  and  the  child,  though 
small,  is  strong  and  sturdy.  There  are  cases,  however,  in  which  the  viscera  of 
the  chest  have  suffered  from  the  pressure  of  the  softened  bones,  or  in  which  the 
child's  life  is  endangered  by  collapse  of  the  lung,  or  laryngismus  stridulus, 
affections  which  the  softening  of  tlie  parietes  of  the  chest  makes  doubly  dan- 
gerous.   From  tliese  causes  many  rickety  children  die. 

The  diagnosis  of  rickets  is  generally  easy.  The  swellings  of  the  joint-ends 
of  the  bones  and  of  the  bony  ends  of  the  ribs,  the  constriction  around  the 
chest,  the  bent  limbs,  the  large  abdomen,  the  large  head  and  small  face,  the 
habit  that  the  child  displays  of  tossing  off  the  bedclothes  at  night,  the  perspi- 
ration of  the  scalp,  and  the  frequent  occurrence  of  bending  or  fracture  of  the 
bones,  are  symptoms  of  unmistakable  import.  In  early  cases,  the  disease  n)ay 
generally  be  detected  by  the  condition  of  the  epiphyses  and  the  shape  of  the 
chest. 

The  medical  treatment  of  rickets  is  much  the  same  as  tliat  of  scrofula.  The 
child  is  to  be  placed,  if  possible,  in  a  pure  air,  and  fed  upon  nourishing  and 
simple  food  ;  the  skin  is  to  be  excited  to  healthy  action  by  periodical  bathing 
and  sponging  ;  the  state  of  the  secretions  is  to  be  carefully  attended  to.  Cod- 
liver  oil  appears  in  most  cases  to  be  beneficial,  and  a  little  iodide  of  pota.=siuni 
may  be  combined  with  it;  or  the  syrup  of  the  iodide  of  iron,  or  some  of  the 
preparations  of  iron.  Phosphate  and  superphosphate  of  lime  used  to  be 
combined  with  iron  at  the  Hospital  for  Sick  Children,  under  the  idea  of  supply- 
ing material  directly  for  the  consolidation  of  the  bones ;  but  after  a  patient 


*  In  this  stage  of  rickets  prpmature  consolidation  of  tho  di:iphysps  and  epiphyses 
sometimes  occurs,  leading  to  still  fiu'ther  want  of  height,  and  to  the  dwarfed  condition 
occasionally  noticed. 
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trial,  it  was  thought  that  the  cases  did  not  do  better  than  under  the  use  of  iron 
alone. 

The  surgical  treatment  of  rickets  is  a  matter  of  more  doubt.  Some  phy- 
sicians teach  that  the  deformity  of  the  limbs  cannot  be  reduced  by  splints  ; 
that  the  weight  of  the  splints  on  the  lower  extremities  is  liable  to  be  injurious 
to  the  pelvis,  and  increase  its  tendency  to  deformity,  while  it  is  a  great  ob- 
stacle to  the  use  of  the  weakened  muscles,  and  so  hinders  healthy  exercise  ; 
and  for  these  reasons  discard  the  use  of  splints  altogether,  and  advise  that  the 
child  should  be  kept  at  rest  and  hindered  from  walking,  when  the  healthy 
action  and  balanced  tone  of  the  muscles  will,  it  is  hoped,  do  what  is  possible 
to  redress  the  curvatures  of  the  softened  bones.  But,  with  submission  to 
men  of  high  authoritj',  I  cannot  help  thinking  that  this  is  an  error.  I  believe 
that  I  have  seen  crooked  limbs  very  materially  straightened  by  the  judicious 
use  of  light  firm  splints,  always  supposing  that  the  case  is  presented  to  the 
surgeon  before  the  stage  t)f  consolidation  has  arrived ;  for  afterwards  the  use 
of  splints  can  only  do  harm.  At  any  rate,  they  exercise  a  most  beneficial 
influence  in  opposing  further  deformity  ;  and  in  cases  where  it  is  important  to 
prevent  the  child  from  standing  or  walking,  they  may  be  so  applied  as  ta 
project  below  the  foot,  when  tbey  more  effectually  prevent  locomotion  than 
any  attention  of  the  nurse  or  mother  could  do,  more  especially  among  the 
poor,  who  have  seldom  the  power  of  attending  exclusively  to  one  child.  For 
these  reasons,  I  am  in  the  habit  of  using  splints  in  most  cases  of  rickets  where 
the  bones  appear  still  softened.  They  should  be  removed  at  night,  and  re- 
applied after  the  child  has  been  washed  in  the  morning.  They  should  be 
carefully  padded,  and  are  best  fixed  by  a  long  piece  of  the  webbing  which  is 
sold  by  saddlers.  On  no  account  should  splints  be  used  longer  than  while  the 
bones  appear  to  be  softening.  After  consolidation  is  effected,  their  pressure 
can  do  no  good  to  the  curved  bones,  while  it  will  assuredly  cramp  the  action 
of  the  muscles  and  impede  the  resLoration  of  their  power.  In  the  slighter 
cases  of  rickets  the  deformity  almost,  or  altogether,  disappears  as  the  child 
grows. 

T.  HOLMES. 

Lateral  Curvature  of  the  Spine. 

The  above  title  is  given  to  a  distortion  of  the  cl- est  properly,  which  originates 
in  lateral  curvature  of  the  spine.  The  term  '  Scoliosis  '  (itk-oAkh-,  tortuous,)  has 
been  proposed  as  a  synonym.  '  Latero-spiral  curvature  '  might  perhaps  be 
preferred,  as  indicating  that  the  spine  was  not  only  curved  sideways,  but  was 
contorted  by  rotation  of  the  vertebrae  on  their  long  axis,  at  each  bend. 

The  degree  of  deformity  of  the  chest,  shoulders,  hips,  or  trunk  in  general, 
caused  by  the  combined  incurvation  and  twisting  of  the  spine,  is,  in  many  cases, 
extremely  great.  But  the  changes  in  the  forms  of  the  bones  are  brought  abnut 
by  actions  altogether  distinct  from  morbid  processes.  Patients  in  whom  the 
distortion  is  taking  place  do  not  suffer  from  any  illness.  When  the  oppor- 
tunity of  examining  the  structures  after  death  occurs,  they  are  found  quite  sound 
except  for  the  distortion.  In  the  sequel  it  will  be  shown  that  all  the  pheno- 
mena of  the  deformity  admit  of  being  explained  on  the  assumption  that  the 
alterations  are  efi'ected  by  natural  processes  of  the  economy,  modified  only 
by  accidental  disturbing  causes.  An  important  distinction  is  therefore  to  be 
drawn,  in  regard  to  the  causes  producing  them,  between  it  and  Angular 
Deformity  of  the  spine  from  Caries  ;  and  between  them  both  and  curvature  of 
the  bones  generally,  including  the  spine,  from  Rickets.* 

Lateral  Curvature  is  incident  to  youth.  Commencing  insidiously,  without 
warning  from  bad  health,  it  can  only  be  stated  generally  that  the  first  appear- 
ances of  it  may  be  looked  for  at  about  ten  or  fourteen  years  of  age.  The  pro- 
gress which  it  makes  at  first,  in  correspondence  with  the  youthfulness  of  the 


*  See  article.  Diseases  of  the  Spine,  vol.  iv.    Also  below,  p.  869. 
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patient,  is  commonly  rapid ;  in  proportion  as  the  bones  become  more  consoli- 
dated with  increasing  years,  it  is  slower;  and  at  about  seventeen,  when  the 
skeleton  has  nearly  reached  maturity,  it  may  be  said  to  have  arrived  at  its 
last  stage  :  it  is  then  comparativeh'  stationarj' ;  neither  disposed  to  advance, 
nor  capable  of  being  amended  by  treatment. 

A  distiniruishing  characteristic  of  Lateral  Curvature  is,  that  it  is  incomparably 
mo'-e  frequent  in  girls  than  boys. 

Moreover,  it  is  met  with  among  the  daughters  of  the  rich  in  tenfold  greater 
numbers  than  in  those  of  the  poor. 

Predisposinf/  causes. — The  chief  peculiarity  in  the  construction  of  the  vertebral 
column,  which  makes  it  liable  to  become  incurvated,  is  that,  although  its  chief 
office  is  to  support  the  superincumbent  weight,  it  is  at  the  same  time  flexible. 
Again,  this  many-jointed  pillar,  instead  of  resting  on  a  fixed  foundation,  is  reared 
upon  one  which  is  constantly  changing  its  level.  The  pelvis,  upon  which  the 
spine  is  erected,  is  poised  on  the  globular  heads  of  the  thigh-bones,  and  it  rolls 
and  pitches  at  various  angles  according  to  the  positions  of  the  limbs.  The 
column  is,  therefore,  subject  to  be  deflected  from  the  perpendicular  at  each 
shifting  of  the  base,  when  the  weight  it  sustains  will  be  thrown  imequally 
on  its  articular  surfaces. 

The  spine,  at  the  age  when  Lateral  Curvature  commences,  has  attained  nearly 
its  full  length.  That  forwardness  is  in  couforniitj'  with  the  development  of 
the  cord  within,  for  the  slight  addition  to  the  column  which  takes  place 
later  is  made  at  the  base  alone  ;  that  is,  below  the  level  of  the  cord  itself,  and  in 
the  region  of  the  '  eauda  equina.'  The  subsequent  increase  in  the  general 
height  is  chiefly  owing  to  the  elongation  of  the  lower  extremities,  the  growth 
of  which  goes  on  till  adolescence.*  But  although  thus  advanced  in  length,  the 
ossification  of  the  spine  has  not  made  equal  progress.  The  cartilage  is  in 
disproportionately  large  quantity  compared  with  bone.  The  epiphj-ses  on 
the  upper  and  under  surfaces  of  the  bodies  consist  chiefly  of  cartilage.  The 
texture  of  the  bodies  themselves  is  porous  and  spongy,  and  their  surfaces  in 
relation  with  the  epiphyses,  in.stead  of  being  flat,  are  partly  convex  and 
rounded  as  in  infancy  :  the  pedicles,  laminiB,  and  processes  of  the  posterior 
segments  of  the  vertebra,  besides  being  deficient  in  density,  are  imperfectly 
moulded  in  shape;  and  the  borders  of  the  articular  facets  of  the  oblique  processes, 
instead  of  consisting  of  bone,  are  edged  with  cartilage.t 

The  muscles  which  elevate  the  spine  are  distinguished  both  for  their  great 
number,  and  the  variety  of  the  directions  in  which  they  severally  act.  That 
arrangement  appears  related  to  the  fact,  that  the  extensive  movements  of  the 
column  consist  of  many  combined  lesser  motions  performed  in  a  series  of  adjoin- 
ing vertebrae.  It  may  likewise  be  a  means  of  providing  for  the  prompt  adjust- 
ment of  the  superincumbent  weight  to  the  centre  of  gravitj',  in  the  numerous 
deviations  of  the  spine  from  the  straight  line  in  the  ordinary  motions  of  the 
frame.  It  may  be  added  that  these  muscles  are  inserted  into  the  vertebrae  close 
to  their  centres  of  motion  ;  they  will  therefore  act  upon  them  at  a  mechanical 
disadvantage ;  but  the  power  thus  lost  is  amply  compensated  for  by  the  assist- 
ance which  they  derive  from  the  elasticity  of  the  column. 

For  keeping  the  muscles  of  the  spine  in  a  state  of  average  strength,  it  is 
necessary  that  a  proper  amount  of  active,  varied  exercise  should  be  allowed. 
But  in  the  case  of  young  females  of  the  class  of  societj'  in  which  lateral  cur- 
vature is  most  common,  cei'tain  circumstances  tend  to  prevent  them  from 
obtaining  it.  The  age  at  which  the  deformity  commences  coincides  with  that 
at  which  a  notable  change  takes  place  both  in  the  physical  and  moral  consti- 
tution of  a  female.  As  the  period  of  puberty  approaches,  a  girl  begins  to  show 
tokens  of  her  feminine  character.  Having  been  previously,  like  her  brothers, 
full  of  animal  spirits  and  fond  of  romping  games,  she  spontaneously  takes  to 


*  Infra,  p.  871. 

t  Two  preparations  of  the  spine,  preserved  in  spirits,  .showing  the  extent  of  ossifi- 
cation of  its  difFereiit  parts  at  the  Hge  when  lateral  curvature  couimencos,  are  contained 
ill  the  Museum  of  the  Middlesex  Hospital. 
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sedentary  occupations.  And  the  style  of  her  education  harmonises  with  her 
disposition.  The  time  fiiven  to  learning  and  accomplishments  is  dispropor- 
tionately great  compared  to  that  allotted  to  the  bodily  graces  and  preserving 
the  health.  Being  obliged  to  sit  at  the  piano  or  other  lessons  for  long 
periods  together,  the  young  pupil  naturally  gets  tired.  But  she  instinctively 
rinds  that  by  stooping  or  bending  to  either  side,  she  can  relieve  herself  from  the 
fatigue.  And  the  explanation  is  this:  by  throvping  herself  into  these  awkward 
attitudes,  she  removes,  if  not  wholly,  in  great  part,  the  task  of  supporting  the 
spine  from  the  muscles  of  the  back,  and  imposes  it  on  a  different  class  of  struc- 
tures :  when  she  stoops  or  bends  excessively,  not  only  are  all  the  ligaments  of 
the  spine,  elastic  and  others,  brought  into  a  state  of  tension,  but  the  various 
tendinous  expansions,  layers  of  fascite  and  intermuscular  septa,  connected  with 
the  muscles  of  the  back,  are  extended  and  act  as  ligaments  in  upholding  the 
body.  Now  the  fibrous  structures  enumerated  are  devoid  of  sensation,  and 
incapable  of  feeling  fatigue.  But  the  result  of  indulging  in  these  lounging 
habits  is,  that  the  ligaments  and  allied  parts  become  overstretched  and  unquali- 
fied to  knit  the  bones  together.  It  is  as  if  the  shrouds  of  the  mast  of  a  ship  had 
been  slackened  and  required  bracing;  and  owing  to  the  loosened  and  relaxed 
condition,  the  muscles  are  overtasked  to  keep  the  column  erect.* 

Another  source  of  weakness  of  the  spine,  indirectly  involving  the  osseous  and 
ligamentous  structures,  may  be  traced  to  muscular  debility.  When  the  muscles 
lose  power,  the  loss  is  felt  beyond  their  own  sphere.  It  is  a  law  of  the  animnl 
economv',  that  an  intimate  relation  should  exist  between  the  muscles  wbicli 
originate  force,  and  the  bones  and  joints  which  bear  the  brunt  of  it.  The 
mutual  connection  may  be  illustrated  by  the  case  of  tlie  trained  boxer.  In  pro- 
portion as  the  power  of  his  muscles  increases,  the  density  of  the  bones  and 
tenacity  of  the  ligaments  are  augmented.  Were  it  otherwise,  and  tlie  muscles 
of  the  arms  acquired  great  strength,  while  the  humerus  and  the  ligaments  of  the 
elbow,  for  example,  were  relatively  weak,  he  would  be  in  danger  ot  fracturing  the 
one  or  dislocating  the  other,  when  he  inflicted  a  heavy  blow  with  his  flst  on  his 
adversary's  head.  And  the  converse  is  equally  true  ;  in  proportion  as  the  muscles 
diminish  in  power,  the  bones  become  less  solid,  and  the  ligaments  less  capable 
of  resistance.  Applying  the  law  to  the  state  of  the  bones  and  joints  of  the  spine, 
it  will  be  seen  that  when  the  muscles  have  been  debilitated  by  inaction,  a  cor- 
responding degeneration  of  the  internal  structure  of  the  vertebrae  and  of  the 
ligaments  will  ensue. 

On  viewing  the  mechanism  by  which  the  apparently  inconsistent  qualities  of 
stability  and  mobility  are  combined  in  the  spine,  it  will  be  observed  that  the 
vertebrae  rest  and  move  upon  each  other  only  at  three  distinct  surfaces  of  con- 
tact, above  and  below  respectively.  These  are,  anteriorly,  the  fibro-cartilaginous 
articulations  of  the  bodies ;  and,  latero-posteriorly,  the  articulations  of  the 
wedge-shaped  oblique  processes.  When  the  spine  is  straight,  the  pressure  of 
the  superincumbent  weight  will  be  divided  equally  among  those  surfaces  ;  and 
no  damage  need  be  apprehended.  But  it  will  be  otherwise  when  the  column 
is  inclined  to  either  side,  and  is  allowed  to  remain  curved.  The  effect  which 
will  be  produced  on  the  concave  side  of  the  curve  will  differ  from  that  produced 
on  the  convex ;  but  both  will  tend,  each  in  its  own  way.  to  render  the  bend  a 
permanent  one.  When  the  spine  leans  to  one  side,  it  is  obvious  that  the  weight 
of  the  body  will  fall  exclusively  on  the  articulations  situated  on  the  side  to 
which  it  leans,  and  that  a  convergence  of  the  adjoining  structures  will  take 
place :  hence  the  force  acting  on  this,  the  concave  side,  will  be  one  of  com- 
pression. Again,  it  is  obvious  that  the  effect  of  the  inclination  on  the  articula- 
tions of  the  convex  side,  will  be  that  of  separating  the  surfaces,  and  producing  a 
divergence  of  the  connecting  structures :  accordingly,  the  force  here  will  be 


*  Much  stress  is  commonly  laid  in  orthopEedic  works  upon  the  bad  effects  of  tightly- 
laced  stays  in  inducing  Lateral  Curvature  in  those  who  wear  them.  But  it  is  not 
customary  for  girls  of  the  tender  age  at  which  the  defurmitj-  commenecs  to  he  dressed 
with  stays  of  that  kind.  It  is  their  older  sisters  alone  who  can  be  charged  with  the 
vanity. 
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one  of  dilatation.  Now  it  is  important  for  our  subject  to  observe  the  cbang-es 
which  will  be  produced  in  the  articulations  by  the  operation  of  these  distinct 
forces.  By  the  former  acting'  on  the  concave  side,  namely,  compression,  there 
will  be,  as  the  first  change,  overstretching  of  the  ligaments,  which  will  allow 
the  surfaces  to  glide  past  each  other  beyond  normal  bounds,  in  a  downward  or 
converging  direction ;  and  subsequently  the  bony  structures  will  come  into 


Fig.  416.* 


collision  and  undergo  absorption.  By  the  force  of  dilatation  acting  on  the  con- 
vex side,  tlie  ligaments  will  be  overstretched  in  an  eccentric  or  expanding 
direction  :  the  surfaces  will  thus  be  allowed  to  keep  apart ;  absorption  will  not 
take  effect ;  and  the  bony  structures  will  preserve  their  natural  forms  and 
dimensions.  The  general  result  will  be  that  the  vertebrae  included  in  the  curve 
will  receive  a  bias  to  incline  sideways,  first,  from  the  weakness  of  their  articu- 


*  The  figure  represents  the  ourviitures  and  contortions  of  the  tipino,  with  the 
changes  in  the  positions  and  forms  of  the  ribs,  in  a  case  of  hiteral  cui-vature,  at  a 
comparatively  early  stage  of  its  progress— when,  perhaps,  just  recently  discovered 
by  friends. 
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lations,  and  next,  from  the  unequal  changes  in  tlieir  bony  surfaces  and  pro- 
cesses. And  such,  it  may  be  added,  constitutes  the  beginuing  or  starting  point 
of  lateral  curvature. 

General  Appem-ances  of  Lateral  Curvature. — Tlie  deformity  varies  consider- 
ably as  to  the  degree  of  the  incurvations,  and  their  relative  places  in  the  spine, 
in  ditferent  cases ;  but  a  typical  form  can  be  recognised  in  all,  proving  their 
identity  in  origin  and  kind.  According  to  it  two  curvatures  coexist ;  one  above 
the  other,  and  one  balancing  or  opposing  the  other;  so  that  together  they 
describe  a  serpentine  line,  like  the  italic  letter  f.  The  superior  curve  is  situ- 
ated more  or  less  high  in  the  dorsal  region  ;  the  inferior  occupies  the  lumbar. 

In  general  the  curvatures  just  mentioned  are  the  only  ones.  But  if  the 
dorsal  be  lower  than  usual,  a  curve  in  an  opposite  direction,  formed  of  upper 
dorsal  and  lower  cervical  vertebrfe,  will  probably  be  found.  Again,  in  the 
sacrum,  a  slight  diminution  of  breadth  on  one  side  may  represent  the  presence 
of  a  curve  there,  the  counterpart  of  that  above  in  the  lumbar  region. 

The  course  which  the  ditferent  curves  follow,  in  reference  to  the  sides  of  the 
body  towards  which  they  respectively  bend,  is  so  uniformly  the  same  in  a  large 
majority  of  cases,  that  it  appears  governed  by  a  general  law.  Thus,  looking 
first  to  the  lumbar  curve,  experience  shows  that,  in  about  nine  patients  out  of 
ten,  the  column  is  deflected  from  its  base  to  the  left  side,  and  that  it  is  then 
inclined  to  the  right ;  therebj'  forming  an  arc,  the  concavity  of  which  is  on  the 
right.  As  to  the  dorsal  curve,  the  direction  it  takes  is  determined  by  that  of 
its  fellow  ;  for  as  the  one  is  placed  counter  to  the  other,  tlie  arc  it  describes  will 
be  concave  on  the  left.  In  those  exceptional  cases  in  which  the  above  rule  is 
departed  from,  the  course  of  the  curves  is  reversed  ;  the  concavity  of  the  lower 
looks  to  the  left,  and  that  of  the  higher  to  the  right 

But  the  curvatures  do  not  consist  simply  of  lateral  archings  of  the  spine. 
Combined  with  each  curve  to  either  side,  there  is  a  vertical  twist  in  the 
column,  consequent  on  a  partial  rotation  of  the  vertebrae  on 
their  long  axis.  And  the  direction  of  the  contortion  m  reference        I'ig-  417. 
to  the  curve  is  constantly  the  same;  that  is,  the  revolution 
of  the  vertebrae  is  always  such,  that  their  sides  corresponding 
to  the  concavity  are  wheeled  forward,  and  those  on  the  con- 
vex side  backwai'd.    It  follows  that,  as  the  spine  is  bent 
laterally,  and  also  contorted  longitudinally  in  the  upper  curve, 
and  is  also  similarly  bent  and  rotated  in  the  lower,  but  in  a 
contrary  direction,  a  spiral  or  cork-screw  condition  will  be  pro- 
duced ;  or  the  column  will  present  an  appearHuce  not  unlike 
what  might  be  supposed  to  result  from  taking  it,  when  soft,  at 
both  ends,  and  twisting  it  between  the  two  hands  as  a  washer- 
woman wrings  a  wet  cloth. 

And  here  it  may  be  convenient  to  notice  a  source  of  deception 
connected  with  the  contortion,  to  be  guarded  against  in  ex- 
amining a  young  person's  spine  for  the  detection  of  lateral 
curvature.  The  ordinar}'  way  of  proceeding  is  for  the  surgeon 
to  run  his  finger  down  the  ridge  of  spinous  processes,  and  by  dot- 
ting the  tip  of  each  in  its  turn  with  ink,  obtain  a  line  representing 
the  curves.  To  prove  the  fallacy  of  the  method  the  adjoining 
diagram  is  introduced.  The  bold,  outer,  curved  line  is  in- 
tended to  show  the  course  of  the  bodies  of  the  vertebrae  ;  the 
faint  dotted  one  that  of  the  apices  of  the  spinous  processes.  It 
will  be  seen  that  the  combined  effect  of  the  twofold  incurva- 
tions and  contortions  in  the  dorsal  and  lumbar  regions  is  to 
make  the  tips  of  the  spinous  processes,  above  and  below,  range 
themselves  into  a  line  wliich  is  nearly  straight.  That  result  is 
owing,  first,  to  the  fact  which  has  been  stated — that  in  the  con- 
tortion accompanying  each  curve,  the  spinous  processes  point 
toward  the  concave  side  ;  and,  secondly,  to  the  concave  aspects 
of  both  curves,  upper  and  lower,  being  turned  in  common  to  the 
median  line  of  the  body.    It  follows,  of  course,  from  the  apices 
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of  the  processes  in  each  equally  approaching;  the  median  line,  that  the  joint 
curvature  which  they  deseiibe  will  deviate  but  slightly  from  a  straight  line. 
Hence  it  is  obvious  that  a  false  idea  will  be  given,  by  trustin;:  to  that  mode  of 
examination,  of  the  extent  of  the  curves  as  existing  in  the  bodies  of  the  ver- 
tebrjB,  on  which  parts  the  stability  of  the  column  mainly  depends. 

Formotion  of  the  curiHiturcs. — The  enquiry  may  now  be  made  how  the  two 
principal  curves  originate,  with  the  order  of  their  succession,  if  they  follow 
each  other. 

Anatomical  reasons  point  to  the  probability  that  the  lumbar  curve  is  first 
formed.  1.  The  vertebriB  of  that  region,  being  situated  at  the  bottom  of  the 
column,  have  the  whole  superincumbent  weight  accumulated  on  them.  2.  This 
jiart  of  the  spine  is  highly  flexible :  decidedly  more  so  thau  the  dorsal. 
■"3.  Owing  to  the  unstable  character  of  the  base — the  pelvis — on  which  the 
lumbar  vertebrae  rest,  they  are  more  prone  than  others  to  be  deflected  from  tlu' 
perpendicular. 

The  question  may  therefore  be  asked,  if  there  be  any  particular  position 
i)ito  which  the  lumbar  vertebrae  are  liable  to  be  habitually  placed,  which 
might  expose  them  to  become  permanently  curved.  Now,  there  is  a  particuhu' 
po.sture  into  which  persons  have  an  instinctive  tendency  to  place  themselves 
for  the  sake  of  getting  relief  when  fatigued  in  their  lower  limbs,  either  from 
walking  or  standing;  and  while  indulged  in,  the  spine  is  bent  laterally  at  the 
loins.  The  attitude  is  known  in  the  drill  of  soldiers  as  the  position  of  'stand- 
ing at  ease.'  And  a  special  mechanism  is  introduced  into  the  human  frame 
in  connection  with  it.  The  part  of  chief  consequence  in  the  apparatus  is  that 
strong  membranous  web  which  covers  the  muscles  on  the  outside  of  the  thigh 
as  a  sheath,  and  is  called  '  fascialata.'  This  dense  structure  is  attached  exten- 
sively above  to  the  external  lip  of  the  crest  of  the  ilium,  and  is  continued 
below  into  a  similar  fascia  on  the  outside  of  the  leg.  The  way  in  which  the 
niechaui.«m  acts  is  as  follows  :  The  foot  of  the  person  having  been  solidly  fixed 
on  the  ground,  with  the  knee  extended,  the  pelvis,  carrying  the  body  with  it, 
is  allowed  to  drop  into  an  oblique  position  to  the  opposite  side.  The  conse- 
quence of  this  inclination  is,  that  the  side  of  the  pelvis  vs^hich  corresponds  to 
the  leg  on  which  the  person  stands  is  elevated.  But  a  further  result  ensues ; 
the  elevation  of  the  crest  of  the  ilium,  to  which  the  fascialata  is  attached, 
causes  that  membrane  to  be  put  into  a  state  of  tension.  In  other  words,  the 
expanded  membrane  acts  the  part  of  a  ligament  in  restraining  the  pelvis  from 
liiUing  too  far  sideways ;  it  therefore,  in  effect,  supports  the  weight  of  the 
l)(idy.  It  ma}'  be  added,  that,  owing  to  the  same  lateral  inclination  of  the 
pelvis,  the  head  and  neck  of  the  femur  are  drawn  outwardly  from  the  aceta- 
bulum to  the  extent  of  putting  the  capsular  and  round  ligaments  on  the 
stretch;  they  will  therefore  assist  in  locking  the  hip  joint,  and  fixing  the 
pelvis.  In  that  manner,  the  task  of  keeping  the  body  upright  is  thrown 
off  the  muscles  and  given  up  to  fibrous  or  ligamentous  parts;  and  it  follows 
that,  as  these  .structures  .are  devoid  of  sensation,  they  can  perform  the  duty 
without  fatigue.* 

But  what  is  of  greatest  interest  in  connection  with  the  attitude,  is  the 
curvature  in  the  spine  required  for  preserving  the  equilibrium.  The  appearance 
of  that  deviation  will  be  best  seen  by  obsei'ving  a  young  person  who.se  joints 
are  flexible,  lounging  lazily  on  one  leg.  A  large  sweeping  curve,  equal  to  nbout 
a  semicircle,  will  be  found  extending  from  the  lower  part  of  the  dorsal  region  to 
the  sacrum.  Now,  if  it  be  admitted  that  the  posture  is  one  of  ease,  which  gives 
relief  to  the  muscles  of  the  limbs  when  fatigued,  and  is,  moreover,  frequently  in- 

*  Among  the  lower  animals  mechanical  appliances  for  economising  muscular  exer- 
tion, analogous  to  that  in  man,  but  differing  in  construction,  are  met  with.  The  bird 
which  roosts,  has  one  kind  of  apparatus  ;  that  which  sleeps  standing  on  one  leg,  has 
another.  Although  the  horse  has  four  legs,  lie  is  not  without  a  provision  in  his 
liind  (piarters,  and  the  mechanism  is  like  that  in  man,  for  relievinfi  liis  over-worked 
muscles. — Si/stem  of  A71  atomy  and  PIn/siology,  by  John  and  Charles  Bell,  vol.  i.  p.  385, 
7th  ed. 
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dulged  in,  it  may  be  granted  that  the  curve  will  be  prone,  in  a  young,  growing- 
person,  especially  of  delicate  frame,  to  become  permanent.  The  vertebrae,  and 
all  the  structures  connecting  them,  will  be  in  danger  of  undergoing  changes  in 
their  forms  and  relations,  to  accommodate  themselves  to  the  position.  Supposing, 
therefore,  that  the  curvature  has  become  confirmed,  and  that  it  is  situated 
principally  in  the  loins,  what  effects  may  be  anticipated  ? 

It  is  obvious  that  so  long  as  the  person  in  whom  the  curve  exists  can  keep 
the  pelvis  poised  in  its  oblique  position,  he  will  e.xperience  no  inconvenience, 


Fig.  418. 


A,  B.  oblique  lino  of  pelvis  when  standing  on  right  leg.  C,  n,  curvature  of  .spine 
eon.sequeiit  on  oblique  directiou  of  the  pelvis,  a,  h,  horizontal  line  of  pelvis,  us 
in  the  posture  of  sitting;  C,  d ,  position  into  which  the  spine,  having  become 
curved  in  the  loins,  is  liable  to  fall  when  the  pelvis  is  placed  horizontally.  The 
curve  in  the  loins  being  permanently  established,  the  exertions  of  the  patient  to 
restore  the  equilibrium  tell  onlj'  on  the  part  of  the  spine  above.  The  dotted  lines, 
c,  f^',  c?",  rt'",  i^'",  indicate  different  stages  in  the  formation  of  the  dorsal  curve. 

because  the  deviation  is  adapted  to  it.  But  the  circumstances  will  be  greatlv 
changed  when  he  adopts  a  posture  in  which  the  pelvis  is  necessarily  horizontal. 
That  is  the  case  in  sitting  or  in  walking.  It  may  therefore  be  e.\pected  that 
when  a  person  in  whom  the  spine  has  acquired  a  permanent  bend  near  the 
base  sits  or  walk.s,  not  only  the  column,  but  the  whole  superstructure  reared 
upon  it,  will  fall  extensively  to  one  side. 

It  might,  perhaps,  be  thought  that  this  lumbar  curve  could  be  rectified  bv 
the  patient  exerting  the  muscles  of  the  back  to  prop  up  the  spine,  or  by  poising 
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the  pelvis  in  a  contrary  line  to  the  first.  But  these  attempts  will  be  unavailing 
f(>r  two  reasons:  First,  they  will  not  succeed  on  account  of  the  changes  in  the 
relative  dimensions  of  the  two  sides  of  the  Tertebrse,  and  of  the  connecting 
structures  contingent  on  their  curved  shape  ;  secondly,  owing  to  the  contorfion 
of  the  vertebrae  which  invariably  accompanies  lateral  incurvation,  the  several 
processes  and  articular  surfaces  are  so  much  altered  in  their  relative  positions 
that  they  become  mutually  interlocked,  and  the  movements  between  them  are 
checked  or  arrested.  Accordingly,  as  the  lower  curve  cannot  be  overcome,  and 
the  equilibrium  must  be  restored,  the  only  alternative  is  the  formation  of  a  new 
one  above  it,  and  iu  counteraction  of  it.  The  spinal  muscles  on  the  convex 
side  act  on  the  upper  part  of  the  spine ;  and  by  gradually  raising  it  and  drawing 
it  toward  the  median  line,  they  eventually  bring  its  summit  over  the  seat  of 
the  centre  of  gravity.  The  muscles  attached  to  the  head  and  to  the  shoulders 
contribute  to  adjust  them  also,  and  direct  them  to  their  correct  places. 
Thus  the  superior  or  dorsal  curve  is  formed. 

A  part  of  the  problem  remains  to  be  solved.  It  has  been  pointed  out  at  p.  859 
as  a  remarkable  feature  of  the  deformity,  that,  iu  a  large  mnjoritj'  of  cases,  so 
jireat  that  the  exceptions  to  the  rule  are  few,  the  direction  of  the  curves  is  such, 
that  the  one  situated  in  the  loins  is  concave  on  the  right,  and  the  one  in  the 
dorsal  region  consequently  concave  on  the  left,  of  tlie  body.  If  the  explanation 
of  the  mode  of  formation  of  the  lumbar  curve  given  above — namely,  that  it  is 
from  an  acquired  habit  of  standing  on  one  leg — be  correct,  it  may  then  be  in- 
ferred, as  accounting  for  the  concavity  being  on  the  right  side,  that  the  right 
lower  extremity  is  more  frequently  selected  for  standing  upon  than  the  left, 
because  by  resting  on  it  the  curve  takes  that  direction.  Now,  it  coincides  with 
our  knowledge  of  the  comparative  strength  of  the  members  ofthe  two  halves  of  the 
body,  as  well  as  of  their  obedience  to  the  will,  to  suppose  that  the  right  should 
liMbitually  be  preferred.  Man,  it  may  be  alleged,  is  right-footed,  as  he  is  right- 
handed.  And  we  are  not  without  an  argument  iu  favour  of  the  .supposition 
derived  from  military  drill;  the  posture  of  the  soldier,  when  ordered  to  'stand 
at  ease,'  is  alike  in  the  disciphned  armies  of  all  countries ;  he  places  the  right 
limb  tinidy  under  him,  straightened  and  fit  to  support  the  weight  of  his  body; 
while  so  doing  he  elevates  the  right  and  depresses  the  left  side  of  his  pelvis; 
the  left  leg  is  con.sequently  relaxed  and  bent ;  and  as  the  shifting  of  the  pelvis 
has  the  effect  of  making  the  ba.se  of  the  spine  oblique,  he  is  obliged  to  lean  his 
body  to  the  right  in  order  to  recover  his  balance  ;  thus  a  curve  of  the  spine, 
which  is  concave  on  the  right  side,  is  formed.* 

Causes  of  the  contortion. — It  may  now  be  enquired  into,  how  the  twisting  of 
the  spine  on  its  long  axis,  which  is  an  invariable  accompaniment  of  the  lateral 
incurvation,  is  produced.  The  contortion  is  about  equal  in  degree  both  in  the 
lumbar  and  dorsal  curves.  The  rotation  has  .also  a  definite  relation  to  the 
curves ;  being  always  directed  in  such  a  manner  tliat  the  concave  sides  of  the 
vertebrfe  are  wheeled  forward,  and  the  convex,  of  course,  backward. 

It  has  been  stated  above  (p.  857),  when  adverting  to  the  surfaces  and  processes 
by  wliich  the  vertebrifi  are  articulated,  that  the  only  solid  structures,  as  dis- 
tinguished from  the  muscles  and  ligaments,  which  intervene  to  check  or  arrest 
lateral  movement  iu  them,  are  the  oblique  processes.  It  was  also  shown  that, 
when  the  muscular  and  fibrous  .structures  were  inefficient,  and  the  spine 
inclined  to  one  side,  the  effects  produced  on  these  processes  by  the  pressure  of 
the  superincumbent  weight  diflered  essentially  on  the  two  sides  of  tiie  column ; 
that  from  the  weight  being  received  wholly  on  the  concave  side,  the  oblique 
processes  of  that  side  were  shortened  and  flattened  by  absorption ;  while, 
owing  to  the  processes  on  the  convex  side  escaping  compression,  they  preserved 
their  normal  shape  and  size,  and  diverged  from  each  other.  The  influence 
which  this  contrast  in  the  rate  of  consiimption  ofthe  substance  of  the  vertebne 
on  the  two  sides  may  have  in  causing  contortion  to  be  combined  with  lateral 


*  For  additional  illustrations,  see  Treatise  on  the  Hand,  hy  Sir  C.  Bell,  p.  92,  6th 
edition. 
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incurvation,  will  be  apparent  when  we  take  into  view  the  relative  position  of 
the  processes  to  the  central  axis  of  the  spine.  They  are  placed  postero-laterally 
in  the  vertebrae.  Consequently,  at  the  same  time  that  the  column  falls  side- 
ways, a  rotatory  movement,  in  a  partially  horizontal  plane,  will  take  place 
>ipon  the  oblique  processes  of  the  concave  aide  as  centres  or  pivots;  and  tlie 
vertebrae  will,  therefore,  perform  an  imperfect  gyration,  with  their  sides,  which 
have  undergone  the  chief  destruction,  pointing  forwards 

From  this  description  it  may  be  perceived  that  the  addition  of  the  contortion  to 
the  lateral  incurvation  will  conduce  very  considerably  to  the  deformity  becoming 
rapidly  worse,  when  it  has  once  begun.  It  has  been  seen  that,  in  conformity 
with  the  vertebrae  being  rotated  with  their  concave  sides  forward,  the  oblique 
processes  of  that  side  are  carried  toward  the  front.  Now,  the  effect  of  that 
movement  will  be  to  transport  them  to  the  place  of  principal  danger  ;  for,  by 
travelling  forward,  they  will  be  brought  into  the  part  where  the  curve  of  the 
spine  is  most  acute,  and  where  the  pressure  from  the  superincumbent  weight  is 
also  greatest ;  and  tliey  will,  therefore,  be  exposed,  in  an  especial  manner,  to 
undergo  destruction  of  their  substance  by  absorption.  Again,  as  the  curvatures 
will  increase  in  proportion  to  the  wasting  and  shortening  of  the  processes,  new 
sets  will  be  constantly  involved  or  drawn  literally  into  the  vortex ;  and  the  de- 
formity will  progressively  get  worse.* 

Special  appearances  at  different  curves, —  Trunk. — Decrease  of  height,  and 
increase  of  breadth  in  the  trunk  generally,  with  disproportionate  length  in  the 
lower  extremities,  are  early  exhibited  appearances  in  persons  affected  with 
lateral  curvature.  The  arms  also  seem  preternaturally  long,  in  contrast  with 
tlie  shortness  of  stature.  These  defects  are  obviously  consequent  on  the 
diminution  in  the  height  of  the  spine  caused  by  the  incurvations. 

Lumbar  curve. — Owing  to  the  thickness  of  the  mass  of  m  uscles  in  the  loins,  and 
the  natural  arching  of  the  vertebras  forward  causing  a  hollow  behind,  the  lumbar 
part  of  the  column  does  not  come  so  distinctly  into  view  as  the  dorsal ;  hence 
it  is  not  always  easy  to  discover  a  curvature  in  it,  especially  at  its  incipient 
stage.  The  only  apparent  sign  of  there  being  one  may  consist  in  the  waist 
being  peculiarly  short  and  broad,  which  indicates  that  the  lumbar  vertebrse 
have  yielded  to  the  pressure  of  the  superincumbent  weight  and  become  curved. 
To  estimate  the  weakness  of  the  part,  the  patient  may  be  instructed  first  to 
place  herself  in  a  lounging  posture  ;  the  clumsiness  of  the  waist  will  then  be 
perceptibly  aggravated ;  but  by  asking  her  agair  to  make  a  strong  effort  to 
elevate  her  body,  a  visible  improvement  will  take  place :  not  only  will  the 
length  of  the  waist  be  increased,  but  its  natural  slimness  will  be  restored;  and 
that  condition  will  last  so  long  as  she  continues  the  exertion. 

Supposing  the  deformity  more  advanced,  the  first  thing  perceived  in  the  loins 
will  be  a  want  of  symmetry  between  the  two  sides — a  narrowness  and  fulness 
on  the  one,  and  an  expanded  sunken  condition  on  the  other  ;  the  contrast  being 
more  apparent  if  the  patient  stand  in  a  slouching  position.  In  correspondence 
with  what  has  been  stated  above  (p.  859),  that,  in  a  large  majority  of  cases,  the 
curvature  in  tlie  lumbar  region  is  convex  on  the  left  side,  it  may  be  expected  that 
the  fulness  referred  to  will  be  situated  on  that  side.  This  consists  in  a  prominent 
ridge,  which  follows  the  contour  of  the  lumbar  curve,  on  its  outer  or  convex 
aspect.  It  is  caused  by  the  combined  incurvation  and  contortion  of  the  vertebrae 
of  the  loins.  The  former  has  the  effect  of  making  the  lateral  surfaces,  especially 
the  transverse  processes,  on  the  convex  side,  diverge  ;  the  latter  causes  the  same 
parts  to  project  posteriorly.  Accordingly  the  muscles  which  lie  upon  the  verte- 
bne  on  that  side  will  be  stretched,  and  also  thrust  back,  so  as  to  torm  a  curved, 
rounded  swelling.  If  the  contortion  be  considerable,  the  consequent  displace- 
ment of  the  muscles  may  be  so  great  that  their  inner  margin?,  in  relation  with 
the  vertebral  ridge,  will  overlap  the  points  of  the  spinous  processes,  and  conceal 


*  On  the  Nature  and  Treatment  of  Distortioji.t  of  the  Spine  and  C'/iest.  Engravings 
illustrative  of  the  above  work,  in  folio,  1824,  by  .Tohn  yhaw.  'Paper  ou  Kickets,'  by 
the  writer,  Med.-Chir.  Trans,  vol.  xvi.  p.  468.  1832. 
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them.  As  in  cases  of  sliplit  curvature,  the  fulness  may  not  be  easily  recog- 
nised, the  best  mode  of  bringiuu:  it  into  view  is  to  direct  the  patient  to  bend 
.forward,  as  in  making-  a  bow,  when  the  inequality  will  be  distinctly  visible. 

In  proportion  as  a  lateral  curve  at  any  })art  of  the  spine  becomes  more 
acute,  the  accompanying  contortion  is  increased ;  and  the  bulging  at  the 
conve.x  side,  chieily  caused  by  the  latter,  is  augmented  to  a  corresponding 
degree  ;  so  that  the  afl'ected  part  presents  the  appearance,  in  extreme  cases,  of 
a  defined  angular  projection  rather  than  of  a  curve.  That  condition  is  more 
commonly  witnessed  in  the  dorsal  than  the  lumbar  region  ;  yet  cases  have  been 
met  with,  in  the  loins,  wherein  the  rotation  of  the  vertebra;  on  their  long  axis 
has  equalled  not  less  than  quarter  of  a  circle  in  its  circuit ;  and  in  which  the 
vertebriE  at  the  principal  bend,  when  looked  at  from  the  back,  were  seen  in 
profile  instead  of  posteriorly.  In  a  case  of  that  kind,  in  the  person  of  a  sui  geon, 
the  protuberance  on  the  side,  of  a  globular  shape,  was  so  large,  and  the  boun- 
daries apparently  so  well  defined,  that  the  displaced  vertebrae  were  actually  mis- 
taken for  some  morbid  outgrowth. 

Another  effect  produced  upon  the  figure,  by  the  lumbar  curve  in  connection 
•with  the  pelvis,  may  be  noticed.  As  the  vertebrae  spring  from  the  sacrum,  they 
incline,  in  the  first  part  of  their  course,  at  such  an  acute  angle  to  the  left  that 
they  follow  the  line  of  the  brim  of  the  pelvis,  and  are  in  close  proximity  to  it. 
The  consequence  of  this  near  approach  is  that  the  boundary  of  the  upper  marijin 
of  the  wing  of  the  ilium  is  concealed  ;  and  the  surface  of  that  part  of  the  region 
of  the  hip  being  nearly  on  the  same  level  with  that  of  the  ridge  of  the  spine, 
they  appear  merged  into  one.  The  result  is,  that  the  hip  seems  not  only  greatly 
enlarged,  but  elevated  above  its  normal  height. 

Again,  the  intrusion  referred  to  of  the  inferior  vertebras  into  the  left  lumbar 
and  iliac  regions,  causes  a  remarkable  change  in  the  figure  and  relative  position 
of  the  waist.  The  contraction  which  constitutes  the  waist,  and  is  more  strik- 
ingly marked  in  the  female,  owing  to  the  comparatively  larger  size  of  the 
pelvis  in  that  sex  than  in  the  male,  is  situated  directly  above  the  upper  border 
of  the  -wing  of  the  ilium.  But  in  consequence  of  the  encroachment  of  the 
lumbar  vertebne  into  that  part,  the  hollow  is  filled  up,  and  a  fulness  or  bulging 
takes  its  place.  Hence  a  substitute  for  tbe  waist  must  be  sought  for  at  a 
higher  level.  Now,  the  only  hollow  on  tbe  left  resembling  that  which  ought 
to  be  found  at  the  crest  of  the  ilium,  is  a  constriction  situated  altogether 
above  the  lumbar  region;  namely,  the  narrowing  of  the  chest,  just  below  the 
scapula,  caused  by  the  convergence  of  the  ribs  in  correspondence  with  the 
concavity  of  the  dorsal  curve.  The  representative  of  a  waist,  therefore,  on 
the  left  side,  has  its  place  in  about  the  centre  of  the  thorax,  instead  of  between 
it  and  tbe  pelvis. 

The  appearance  of  the  lumbar  region  on  the  concave  or  rigbt  side  of  the 
curve,  presents  a  general  contrast  to  that  on  the  convex.  Owing  to  the  spine 
receding  from  its  base  to  the  left,  in  forming  the  curve,  the  right  side  has 
greater  breadth  across  than  the  opposite ;  and  owing  to  the  column  being 
rotated  on  its  long  axis  with  the  right  sides  of  the  vertebrae  forward,  a  flatness, 
or  hollow,  or  even  a  flexure  in  the  surface,  is  produced.  But  a  notable  diflerence 
between  this  side  and  the  convex  will  be  perceived,  especially  in  the  form  and 
situation  of  the  waist.  Owing  to  tbe  inclination  of  the  spine  to  the  left,  the 
right  side  of  the  pelvis  becomes  particularly  distinct,  and  juts  out  like  a  pro- 
Uiontory.  Consequently  this  lower  boundary  of  the  waist  comes  conspicuously 
into  view,  and  the  flexure  above  is  abnormally  deep.  The  contraction,  how- 
ever, on  the  left,  which  alone  corresponds  to  a  waist,  is  merely  a  hollow  in  the 
side,  from  depression  in  the  ribs,  and  is  situated  far  above  tlie  level  of  the 
proper  place  of  the  waist :  so  that  a  line  drawn  between  them  would  be  highly 
oblique,  instead  of  horizontal. 

Chest. — From  the  upper  or  dorsal  curve  being  situated  in  tbe  part  of  the 
spine  to  which  the  ribs  are  attached,  the  walls  of  the  chest  are  included  in  the 
deformity.  Again,  as  the  scapulfe  rest  on  the  chest,  the  position  of  the 
shoid(.lers  is  also  involved.  Further,  owing  to  there  being  a  natural  stoop 
forward  at  the  dorsal  region,  the  features  of  the  distortion  are  rendered  to  a 
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pertain  degree  more  distinct  than  below.  And  it  may  not  be  omitted  to  men- 
tion that  the  difference  in  the  amplitude  of  the  dress  worn  by  ladies  above 
and  below  the  waist,  has  some  share  in  making  the  upper  attract  greater  notice 
than  the  lower  curve. 

Fig.  419. 


On  examining  the  dorsal  region  of  a  patient  in  whom  the  deformity  is  inci- 
pient, the  first  thing  to  be  remarked  will  be,  as  in  the  loins,  a  want  of  symmetry 
on  the  two  sides.  Supposing  the  case  to  be  one  of  an  average  kind,  there  will  be 
increased  fulness  and  elevation  on  the  right,  and  cl  ntraction  with  depression  on 
the  left.  The  line  of  the  lateral  curve  vfill  be  traced  by  following  the  course  of 
the  spinous  ridge.  But  in  order  to  estimate  the  accompanying  contortion,  the 
elevations  on  each  side  of  the  ridge,  corresponding  to  the  transverse  processes, 
must  be  looked  to ;  when  that  upon  the  convexity  will  be  found  abnormally 
protuberant,  and  that  upon  the  concavity  proportionately  depressed. 

Attending  next  to  the  ribs :  the  changes  in  their  position  are  twofold,  de- 
pending on  distinct  causes.  Taking  ihe  convex  side  first,  the  ribs  radiate 
from  the  spine,  like  the  rays  of  a  fan,  so  that  the  distal  ends  are  separated  and 
the  intercostal  spaces  enlarged ;  but  in  addition  to  this,  they  project  backwards. 
Looking  next  to  the  concave  side,  the  ribs  converge,  like  the  spokes  of  a  wheel 
concentrating  to  the  axle,  and  their  distal  ends  approximate  ;  but  in  addition, 
they  advance  forward.  Hence  it  will  be  perceived  how  the  right  half  of  the 
chest,  as  looked  on  posteriorly,  should  be  both  abnormally  expanded  and 
protuberant ;  and  the  left  both  contracted  and  depressed.  Again,  it  will  be 
found,  as  might  be  anticipated,  on  turning  the  eye  to  the  front,  that  the  ante- 
rior ends  of  the  ribs  and  costal  cartilages  are  flattened  or  depressed  on  the 
convex  or  right  side,  and  prominent  on  the  left.  These  changes  in  the  direc- 
tions of  the  ribs  depend,  it  is  obvious,  on  the  analogous  ones  in  the  spine  :  the 
ribs  being  like  the  indicators  on  a  dial  plate,  magnifying  the  movements  at  the 
centre.  The  radiation  on  the  convex  side  results  from  the  divergence  of  the 
articulating  surfaces  appropriated  to  the  ribs  on  that  aspect  of  the  spine,  con- 
nected, with  the  lateral  incurvation;  and  the  projection  posteriorly  results 
from  the  rotation  of  the  vertebrae  on  their  long  axis,  connected  with  the  con- 
VOL.  V.  3  K 
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tortion.  A  similar  explanation,  but  with  the  order  of  the  changes  reversed, 
applies  to  the  concave  side.* 

Shoulders. — From  the  scapulae  being  placed  loosely  on  the  summit  of  the  chest, 
and  retained  in  their  places  only  by  the  muscles,  and  by  their  articulations  with 
the  clavicles,  they  are  free  to  rise,  sink,  protrude  or  recede  in  conformity  with 
the  variations  in  the  forms  of  the  chest.  As  the  upper  ribs,  of  the  convex  side, 
which  support  the  right  scapula,  are  both  elevated  and  directed  posteriorly, 
the  shoulder  is  not  only  raised  above  its  ordinary  level,  but  projected  back- 
wards :  hence  it  is  high  and  bulging,  as  if  enlarged,  and  fits  closely  against 
the  side.  The  ribs  on  the  concave  or  left  side  are  pointed  downwards  and 
forwards,  so  as  to  cause  a  general  collapse  of  the  upper  region  of  the  chest :  the 
scapula  is  thus  deprived  of  support,  and  is  held  in  its  place  principally  by  its 
attachment  to  the  acromial  end  of  the  clavicle :  the  shoulder,  therefore,  falls 
down  by  its  own  weight  and  that  of  the  arm  below  its  proper  level ;  it  also 
stands  otf  apart  from  the  body,  with  a  flattened  and  pendulous  appearance.  It  will 
presently  be  seen  that,  in  certain  extreme  cases  of  the  deformity,  in  which  the 
ribs  on  the  convex  side  are  wound  about  the  vertebrte  as  a  consequence  of  the 
contortion,  that  side  is  diminished  transversely  and  loses  its  rotundity:  the 
right  scapula  will  then  descend  from  its  elevated  position  to  the  level  of  its 
fellow  on  the  left.  Occasionally  the  chest,  together  with  tie  shoulders,  is  turned, 
as  upon  a  pivot,  by  the  wheeling  round  of  the  spine,  to  such  a  degree  that  its 
left  side  will  face  to  the  front  and  its  right  to  the  rear.  The  clavicles  will 
revolve  equally  ;  and  the  displacement  of  one  of  these  at  its  sternal  articulation 
from  this  cause  has  been  known  to  be  so  great,  that  it  has  pressed  on  the  trachea, 
so  as  to  threaten  suffocation,  and  necessitate  partial  excision. 

Now,  on  comparing  the  line  which  represents  the  level  of  the  shoulder^, 
with  that  representing  the  waist,  it  will  be  perceived  that  each  inclines  in  an 
opposite  direction  to  the  other ;  that  the  former  dips  from  the  right  side  to 
the  left,  and  the  latter  from  the  left  to  the  right.  Again,  the  high  and  pro- 
tuberant right  shoulder  is  counterpoised  by  the  apparently-enlarged  haunch 
on  the  left ;  and  the  sloping,  pendulous  left  shoulder,  standing  oft'  apiirt  from 
the  chest,  has  a  counterpart  on  the  right  in  the  projecting  ala  ilii,  jutting  out 
above  the  hip. 

Gihhusity. — When  lateral  curvature,  from  neglect,  becomes  worse,  the  in- 
crease is  almost  always  more  rapid  and  extensive  in  the  dorsal  than  the  lumbar 
region.  Yet,  when  the  different  structures  of  the  two  parts  are  observed,  it 
might  not  be  supposed  that  such  would  be  the  case.  In  conformity  with  its 
office  of  giving  support  to  the  ribs  in  respiration,  the  dorsal  portion  has  com- 
paratively little  freedom  of  motion ;  and  its  mobility  is  further  limited 
by  the  ribs  being  applied  along  it  on  each  side,  like  splints.  But  the  rigidity 
of  its  structure  does  not  render  the  part  less  liable  to  suffer  from  the  causes 
which  give  rise  to  the  deformity.  When  the  process  of  absorption  is  excited 
by  pressure,  the  destruction  of  substance  which  it  produces  is  greater  on  its 
being  met  by  a  dead,  inert  force,  than  by  one  which  is  elastic  and  3  iBlding; 
and  it  appears  to  be  owing  principally  to  tbe  want  of  resilience  in  the  structures 
composing  the  dorsal  region,  in  contrast  with  the  lumbar,  that  the  curvatiue 
advances  more  rapidly  and  to  a  worse  condition  in  it,  than  in  the  latter.f 

The  divergence  and  protuberance  of  the  ribs  on  the  right  side,  causing  the 
corresponding  scapula  to  be  elevated,  and  to  project  backwards,  are  the  first 
stages  in  the  formation  of  the  abrupt  prominence  which  becomes  a  'hump:' 
and  as  the  spine  bends,  and  becomes  contorted  to  a  greater  degree,  the  gib- 
bosity is  naturally  augmented.  But  soon  an  increase  in  the  acuteness  of  the 
'  angles '  of  the  ribs,  with  a  flattening  of  their  centres  or  bodies,  appears.  That 
change  is  obviously  caused  by  the  progress  of  the  rotation  of  the  vertebrte  ou 


*  The  appearances  described  above  will  be  made  more  distinct  by  tho  patients 
stooping,  so  as  to  protrude  the  spine  and  adjoining  ribs  ;  as  well  as  by  crossing  the 
arms  in  front,  a-kimbo,  to  draw  the  scapulae  forward. 

t  Tills  is  exemplified  by  the  mode  of  enlargement  of  an  aortic  aneurism.  When 
the  tumour  has  arrived  at  the  walls  of  the  chest,  it  perforates  them  by  absorption. 
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their  lon^  axis.  As  the  spine  revolve?,  the  ribs  are  drawn  to  it,  just  as  a  rope 
in  machinery  is  coiled  about  a  barrel  iu  circular  motion.  Accordingly,  in  pro- 
portion as  the  vertebrae  rotate,  the  proximal  ends  of  the  ribs  travel  backward, 
and,  by  so  doing,  increase  the  acuteness  of  the  angles.  Again,  as  a  resistance 
is  made  to  the  posterior  movement  by  the  attachment  of  the  distal  ends  of  the 
ribs  to  the  sternum,  a  stretching  force  is  applied,  which  has  the  eiftct  of 
straightening  their  arches  and  flattening  their  contour.  As  the  contortion 
advances,  the  line  of  angles  is  carried  further  backward,  till  it  forms  a  pro- 
minent ridge,  concentric  with  the  spinous,  and  more  prominent.  The  muscles 
which  lie  in  the  vertebral  groove  are  so  much  displaced  by  the  twisting  of  the 
column,  that  their  inner  margins  overlap  the  tips  of  the  spinous  processes,  and 
conceal  them.  When  the  deformity  has  proceeded  thus  far,  the  next  stage  in 
its  progress  is,  tliat  the  pi'oximal  ends  of  the  ribs,  from  their  articulating 
heads  to  the  angles,  inclusive,  are  transported  bodily  round,  in  their  bent  con- 
dition, by  the  circumvolution  of  the  cfdumn,  so  as  to  be  in  actual  contact  with 
the  sides  of  the  vertebrae,  and  to  be  coiled  upon  them.  The  twisting  of  the 
spine  on  its  long  axis  is,  of  course,  very  great  in  these  extreme  cases — being 
equal,  it  may  be  estimated,  in  certain  of  the  vertebrae,  to  nearly  a  quarter  of 
a  circle ;  and  at  the  same  time  that  the  contortion  proceeds,  the  spine  becomes 
more  acutely  bent.  From  these  combined  causes,  a  prominent  enlargement, 
standing  out  abruptly  from  the  cenlre  of  the  back,  with  expanded  ribs  over- 
lying the  spine  for  its  summit,  is  formed,  constituting  the  hump. 

Simultaneously  with  those  changes  on  the  convex  side,  equally  great  ones 
are  being  wrought  on  the  concave.  In  proportion  as  the  spine  revolves,  the 
sides  of  the  vertebrae  and  the  ribs  conneeied  with  them  are  carried  forward  ; 
and  as  the  column  bends  increas'ngly,  the  articular  ends  of  the  ribs  are 
caught  and  enclosed  in  the  deep  parts  of  the  angle  formed  by  the  upper 
portion  of  the  spine  with  the  lower.  Consequently,  the  sides  of  the  vertebrae, 
more  particularly  the  oblique  processes,  and  the  posterior  halves  of  the  ribs, 
undergo  heavy  pressure  from  the  superincumbent  weight.  Hence  they  become 
extensively  wasted  by  absorption.  Large  portions  of  the  postero-lateral  parts 
of  the  vertebrae  disappear ;  the  intervertebral  substances  are  greatly  thinned, 
and  the  bodies  present  a  skewed  appearance.  As  to  the  ribs,  they  are  not 
only  huddled  closely  together,  but  are  attenuated  so  as  to  be  scarcely  thicker 
than  goose-quills.* 

It  is  manifest  that  important  encroachments  must  have  been  made  on  the 
space  within  the  chest,  intended  for  the  heart  and  lungs,  by  the  changes  in  its 
parietes  just  described.  All  that  part,  for  example,  contained  between  the 
portion  of  the  walls  which  had  become  folded  about  the  spine,  and  the  spine 
itself,  on  the  convex  side,  would  be  lost  to  the  pleural  cavity.  Again,  from 
the  contraction  of  the  chest  on  the  concave  side,  the  room  for  the  lungs  woidd 
be  greatly  diminished.  It  may  likewise  be  conceived  that  much  embarrassment 
in  the  actions  of  respiration  would  result  from  the  remarkable  disfigurement  of 
the  ribs,  particularly  at  their  articulations.  Nevertheless  it  is  known  that  tha 
various  organs  possess  an  extraordinary  power  of  accommodating  themselves, 
without  impairment  of  their  functions,  to  changes  in  their  forms.  Although, 
in  extreme  cases  of  distortion,  the  compages  of  the  thoracic  and  abdominal 
cavities  present  both  singular  irregularities,  and  all  the  viscera  contained  in 
them  undergo  a  new  mouhling  of  their  figures  to  adapt  them  to  the  changes, 
yet  each  organ  performs  its  function  soundly.  Thus  the  spinal  cord  submits 
to  be  altered  both  as  to  dimensions  and  shape,  in  accommodation  to  the 
tortuous  form  and  abrupt  angular  bendings  of  the  vertebral  canal,  without 


But  the  parts  which  yield  most  rapidly  are  not  the  intervertebral  cartilages,  the  costid 
cartilages,  or  the  skin,  which  are  elastic,  but  the  vertebrae,  ribs,  and  sternum,  which 
are  relatively  rigid. 

*  The  ribs  coiled  round  the  spine  on  the  right  or  gibbous  side,  are  broader  and 
more  expanded,  besides  being  generally  larger,  than  natural.  That  increase  may  l  o 
attributed  to  their  having  been  subjected,  while  being  wound  about  the  vertfbris,  to 
a  dilating  force,  in  contrast  with  a  compressing  one. 
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loss  of  function.  On  the  concave  sides  of  the  curves,  the  intervertehral  foramina 
become  contracted  and  partially  closed  :  it  might  be  supposed  that  the  spinal 
nerves  would  be  pinched  and  injured  in  their  passage  through  them;  but  ex- 
perience does  not  show  that  any  bad  consequences  follow.* 

Mobility  at  Jmiction  of  curves. — From  the  displacement  upon  each  other  of 
the  several  vertebrae,  together  with  the  changes  in  their  figures,  and  derange- 
ment of  their  articulations,  consequent  on  the  incurvations  and  contortions, 
it  may  be  anticipated  that  there  will  be  great  impairment  of  the  motion  of  the 
spine  at  each  of  the  curvatures.  And  observation  proves  that  such  is  the 
case.  If  a  patient  be  placed  in  the  prone  position,  and  extension  and  counter- 
extension  be  employed  to  straighten  the  curved  portions,  some  increase  in 
the  length  of  the  column,  with  a  narrowing  of  the  waist  and  improvement  in 
its  appearance,  will  be  produced ;  but  there  will  be  no  visible  change  either 
in  the  dorsal  or  lumbar  curve,  to  show  that  it  has  yielded  to  the  stretching. 
Ap-ain,  if  the  patient  be  requested  to  lean  sideways,  in  a  contrary  direction  to 
either  of  the  curves,  as  if  to  give  the  spine  an  opposite  bend,  little  or  no  change 
will  be  effected  by  the  movement.  Lastly,  suppose  the  patient  make  a 
powerful  effort  to  elevate  her  body  to  the  utmost,  she  will  probably  succeed 
in  increasing  her  height,  and  there  will  be  a  distinct  diminution  in  the  thickness 
of  her  waist,  but  the  curvatures  will  not  be  .straighter  than  before ;  and,  it  will 
further  be  noticed  that,  as  soon  as  she  ceases  to  make  the  exertion,  the  body 
will  fall,  and  the  waist  return  to  its  former  condition.  It  will,  therefore,  be 
concluded  that  the  incurvated  portions  possess  but  little  mobility,  while  the 
intermediate  part,  where  the  lumbar  curve  ends  and  the  dorsal  begins — being 
the  dorsi-lumbar  region — possesses  a  greater  degree  of  flexibility  than  belongs 
to  it  normally.  And  the  reason  of  the  excess  of  motion  in  the  latter  part  may 
be  easily  understood.  The  vertebrae  in  that  intermediate  situation,  from  not 
having  undergone  the  same  changes  in  their  relative  positions  which  have 
occurred  in  the  curved  parts,  have  retained  their  mobility.  Accordingly,  as 
the  portions  both  above  and  below  have  become  comparatively  rigid,  it  will 
follow  that,  in  every  extensive  and  powerful  movement  of  the  trunk,  an  undue 
impetus  will  fall  on  the  part  which  has  the  greatest  flexibility.  Consequently, 
the  structures  of  the  joints  of  the  intervening  region  will  be  overstrained, 
and  it  will  acquire  increased  freedom  of  motion.  When  the  writer  was  en- 
gaged in  preparing  by  dissection  the  specimen  from  which  the  drawing  fur 
Fig.  41G,  p.  858,  was  chiefly  composed,  he  was  led  to  observe  how  great  a 
contrast  existed  between  the  stiffness  in  the  lumbar  and  dorsal  curves,  and 
the  looseness  and  mobility  in  the  dorsi-lumbar  region. 


*  The  following  is  a  remarkable  example  of  the  influence  of  a  slightly  disturbing 
cause  in  changing  the  shape  even  of  solid  structures  during  growth.  A  woman 
twenty-one  years  of  age  had  been  burnt  in  the  neck  when  five  years  old.  A  broad 
cicatrix  had  the  effect  of  drawing  the  head  toward  the  sternum.  But  the  interesting 
circumstance  in  the  case  was,  that  the  lower  jaw  had  become  deformed  in  a  peculiar 
manner,  under  the  influence  of  the  contraction  of  the  cicatrix.  The  posterior  portion 
of  the  jaw.  subject  to  the  masseter,  temporal,  and  other  muscles,  preserved  its  natural 
form  and  position  ;  so  that  the  upper  and  lower  molar  teeth  met  when  the  jaws  were 
closed.  But  the  anterior  or  mental  portion  had  been  drawn  down,  in  a  curve,  to  such 
a  degree,  that  the  incisor  teeth  contained  in  it  were  separated  by  the  distance  of  an  inch 
from  those  of  the  upper  jaw.  The  front  teeth  in  the  lower  jaw  were  also  placed 
horizontally  instead  of  vertically.  It  was  obstrved  that  the  adhesions  of  the  cicatrix 
to  the  subjacent  parts  were  loose.  (Case  related  by  the  writer,  Trans.  Path.  Soc. 
1849-.50,  p.  241.) 

In  Torticollis,  commencing  in  childhood,  it  may  be  remarked  that  at  adult  age,  the 
side  of  the  head  which  is  twisted  obliquely  downwards,  between  the  shoulder  aud 
sterno-clavicular  joint,  is  less  fully  developed  than  the  other  turned  upward. 
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Diaffnosis. 

Angular  deformity-— Th^  only  deformity  within  the  bounds  of  the  spine  and 
chest,  with  which  lateral  curvature  is  liable  to  be  confounded,  is  angular  pro- 
jection of  the  vertebras  consequent  on  caries.  If  the  disease  which  causes  the 
formation  of  the  angle  be  seated  in  the  dorsal  region,  the  ribs  attached  to  the 
column  on  each  side  are  a  bar  to  the  spine  bending  sideways ;  but  when  the 
disease  is  lower,  especially  in  the  dorsi-lumbar  region,  there  may  be  a  slight 
deviation  to  either  side,  and  the  angular  may  then  present  some  of  the  appear- 
ances characteristic  of  lateral  curvature.  The  principal  distinguishing  feature 
between  them,  so  far  as  the  deformity  is  concerned,  is  that  contortion  of  the 
spine  is  an  invariable  accompaniment  of  lateral  curvature,  and  is  never 
present  in  angular ;  and  as  the  signs  of  that  twisting  movement  in  the  former 
are  always  recognised  with  ease,  there  ought  to  be  no  difficulty  in  perceiving 
the  distinction.    See  article  on  Diseases  oe  the  Spine,  vol.  iv.  p.  111. 

Rickets. — The  etymology  of  this  term  would  lead  to  the  supposition  that  it 
was  applicable  to  diseases  or  deformities  of  the  spine  (pftxtf),  of  all  various 
kinds.  But  by  common  usage  it  is  now  exclusively  employed  to  denote  a 
particular  disease  of  the  osseous  system,  in  which  not  only  the  spine,  but  the 
bones  of  the  skeleton  generally,  are  affected.  However,  the  meaning  of  the 
name  would  appear  to  have  had  some  influence  in  causing  the  opinion  to 
be  long  entertained  that  the  formation  of  the  curves  in  lateral  curvature  was 
dependent  on  a  morbid  change  in  the  bones,  allied  in  its  nature  more  or  less 
intimately  to  that  in  rickets.  But  as  females  are  peculiarly  prone  to  be 
affected  with  lateral  curvature,  and  as  a  deformed  and  contracted  condition  of 
the  pelvis,  especially  dangerous  in  child-birth,  is  a  common  consequence  of  the 
softening  of  the  bones  characteristic  of  rickets,  it  is  important  to  determine 
whether  there  be  any  foundation  for  the  opinion.  And  numerous  reasons  are 
opposed  to  it. 

1.  Eickets  is  essentially  a  disease  to  which  children  of  early  age  are  subject ; 
but  the  period  of  life  at  which  lateral  curvature  begins,  is  from  ten  to  fourteen. 
2.  Males  and  females  are  affected  in  equal  numbers  by  rickets ;  females  are 
most  frequently  the  subjects  of  lateral  curvature.  3.  liicKets  is  most  preva- 
lent in  the  poor;  lateral  curvature  in  the  rich.  4.  Rickets  is  a  positive 
disease ;  in  lateral  cm'vature  the  health  is  undisturbed.  5.  In  rickets,  the 
bones  of  all  the  body  are  either  incurvated,  or  they  show  some  other  indica- 
tion of  a  generally  prevailing  disorder — the  spine  and  ribs  are  included,  but  so 
are  the  bones  of  the  lower  extremities — and  the  latter  are  commonly  more 
distorted  than  the  spine :  in  lateral  curvature,  on  the  contrary,  the  spine  is 
incurvated  and  the  ribs  distorted ;  but  the  ribs  are  distorted  only  as  a  consequence 
of  the  spine  being  curved ;  whence  the  spine  is  really  the  only  part  primarily 
curved,  all  the  rest  of  the  skeleton  being  normal. 

There  remains  another  diagnostic  sign.  It  relates  to  certain  distinctions  in 
the  configuration  of  the  adult  frame.  But  to  be  understood,  some  preliminary 
explanation  is  required. 

Kickets,  it  has  just  been  stated,  is  a  disease  of  early  childhood,  affecting  both 
sexes  equally.  The  usual  period  of  its  attack  is  between  three  and  five  years 
of  age.  It  varies  in  its  severity,  as  well  as  duration,  in  different  cases ;  but  its 
most  general  characters  are — visceral  derangement,  with  impaired  nutrition, 
degeneration  of  the  structure  of  the  bones,  chiefly  marked  by  deficiency  in  the 
quantity  of  hardening  material,  and  distortion  of  all  the  skele+on  consequent  on 
the  morbid  condition  of  the  osseous  system. 

When  the  disease  has  run  its  course,  within  a  period  perhaps  of  one  or  two 
years,  the  patient  will  be  restored  to  perfect  health  ;  but  the  deformity  will 
remain  ;  and  he  will  bear  the  marks  all  his  life,  in  the  incurvation  of  the  prin- 
cipal columnar  bones,  of  his  early  illness.  After,  however,  his  growth  has  been 
completed  and  he  has  arrived  at  adolescence,  an  additional  and  different  kind 
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of  clifinge  in  his  figure  will  be  perceived.  It  will  be  observed  that,  independently 
of  the  curvatures,  there  is  a  deviation,  in  his  configuration  generally,  from 
the  standard  relative  proportions  of  the  adult.  It  will  be  seen,  in  short, 
that  he  has  failed  to  outgrow  the  child's  form,  and  to  change  it  for  that  of 
manhood. 

To  understand  this  subject,  it  is  required,  first,  to  keep  in  view  the  distinction 
which  exists  iu  the  general  conformation  of  the  infant's  frame,  as  contrasted 
with  that  of  the  grown-up  person ;  and  secondly,  to  consider  what  efiects  vrill 
be  produced  upon  the  figure,  on  the  assumption  that  the  growth  is  retarded  or 
arrested  during  the  active  stage  of  rickets. 
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Ko.  1,  relative  proportions  of  upper  and  lower  divisions  of  child  near  birth.  The 
upper  dotted  line,  in  all,  gives  the  length  from  vertex  of  head  to  crest  of  ilium  ; 
tlie  lower  bold  line,  from  crest  of  ilium  to  ground ;  and  the  transverse  line,  the 
breadth  of  the  pelvis.  No.  2,  at  eight  years  of  age.  No.  3,  seventeen  years. 
No.  4,  adult.  No.  5,  adult,  stunted  by  rickets.  No.  6,  person  of  lofty  stature. 
The  measurements  were  taken  according  to  a  scale  of  one-twelfth  of  an  inch  to 
one  inch. 


In  the  sequel  it  will  be  seen  that  the  enquiry  embraces  the  form  of  the  head, 
as  well  as  the  proportions  of  the  whole  body.  When  considering  the  latter, 
which  may  be  taken  first,  it  will  be  convenient  to  distinguish  the  upper  divisiou, 
— con-^i.sting  of  the  head,  the  trunk  (down  to  the  pelvis),  and  the  upper  ex- 
tremities,— from  the  lower, — consisting  of  the  pelvis  and  inferior  extremities. 

On  comparing  the  form  of  the  infant's  frame  with  that  of  the  adult,  it  will 
be  perceived  that  the  conformation  of  the  former  has  relation  to  the  act  of 
parturition ;  while  that  of  the  latter  has  relation  to  man's  erect  position  and 
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his  locomotion  on  the  lower  extremities.  The  adaptation  of  the  figure  of  the 
foetus  to  the  process  of  delivery  is  exhibited  at  an  early  period  of  gestation. 
It  is  owing  to  the  head  of  the  young  embryo  being  preponderatingly  large  com- 
pared with  the  nether  extremity,  and  to  the  short  and  thick  umbilical  cord  being 
attached  to  the  smaller  end,  that  the  head  falls  into  its  place,  from  the  beginning, 
over  the  orifice  of  the  uterus,  as  it  has  to  be  expelled  eventually  the  first. 
Again,  while  the  bones  generally,  during  foetal  life,  enlarge  at  about  an  equal 
rate,  the  pelvis  is  kept  in  check,  and  is  exceptionally  small  at  the  period  of 
birth — a  provision  obviously  designed  to  prevent  the  circulation  in  the  umbilical 
cord  from  being  stopped  by  pressure  ;  which  would  occur  if  the  pelvis  were 
large,  and  blocked  up  the  pelvic  canal  of  the  mother  after  the  head  had  been 
delivered.  But  the  newly-born  baby,  with  its  bulky  upper,  and  diminutive 
lower  quarters,  is  incapable  of  keeping  its  feet  either  to  walk  or  stand ;  and  it 
must  creep  on  all  fours.  Accordingly,  the  proportions  of  the  frame  are  reversed 
in  the  adult.  The  upper  division — head,  arms,  chest  and  abdomen — are  small, 
light  and  easily  carried;  while  the  lower  division— the  pelvis  and  lower  extre- 
mities— are  massive,  strong,  and  calculated  for  supporting  and  transporting  the 
superstructure. 

If  it  now  be  supposed  that,  while  the  childish  frame  is  passing  through 
this  revolution  in  its  proportions,  in  accommodation  to  new  conditions,  an 
attack  of  rickets  should  intervene,  causing  a  temporary  interruption  of  the 
growth,  it  is  obvious  that  the  stoppage  will  have  the  effect — as  will  be  seen  at 
adolescence — not  only  of  stunting  the  individual  in  size,  but  of  marring  the 
proportions  of  his  figure,  by  interfering  with  the  fulfilment  of  the  changes  whicli 
ought  to  be  wrought  in  the  relative  dimensions  of  the  members  of  his  body. 
He  will  present,  when  arrived  at  manhood,  some  of  the  appearances  characteristic 
of  childhood.  Accordingly,  the  person  of  an  adult  rickety  individual  is 
observed  to  be  diminutive  throughout ;  his  stature  is  short,  even  allowing  for  the 
loss  of  height  from  the  incurvation  of  his  bones ;  his  head  is  large ;  the  trunk 
also  is  large ;  but  the  hips  are  narrow,  and  the  legs  short. 

And  the  converse  of  what  has  been  stated  is  true.  If  the  growth  of  the 
frame  has  been  over  active,  so  that  the  natural  changes  have  been  carried  to 
excess,  as  witnessed  in  uncommonly  tall  individuals,  the  proportions  of  the 
adult  will  be  brought  out  to  an  exaggerated  degree.  The  upper  division — 
head,  chest,  abdomen,  spine — will  be  relatively  small,  short,  and  Ught;  while 
the  lower— pelvis  and  lower  limbs — will  be  inoiiinately  broad,  massive,  and 
long. 

In  the  head,  as  intimated  above,  analogous  changes  in  the  relative  dimensions 
of  the  cranial  and  facial  divisions,  occurring  between  birth  and  adolescence,  may 
be  observed ;  and  they  are  subject  to  be  modified  by  differences  in  the  rate  of 
growth  in  the  same  manner  as  in  the  whole  frame.  The  peculiarity  which 
principally  characterises  the  form  of  the  child's  head — apart  from  the  fat  chub- 
biness  of  the  cheeks — is  the  small,  contracted  size  of  the  face  contrasted  with  the 
capaciousness  of  the  cranium.  Now,  the  subsequent  increase  of  each  of  these 
two  divisions  is  regulated  by  a  distinct  and  appropriate  influence.  That  which 
detei'mines  the  growth  of  the  cranium  is  the  development  of  the  brain ;  this 
important  organ  is  distinguished  for  the  early  period  of  life  at  which  it 
arrives  at  perfection;  it  has  nearly  attained  its  full  size  about  seven  years  of 
age,  and  its  increase  subsequently  is  so  slow  and  slight  that  its  development 
may  be  said  virtually  to  cease  about  fourteen.  As  the  cranium  therefore  grows 
pari  passu  with  its  contents,  it  comes  to  maturity  at  the  same  speedy  rate. 
The  case,  however,  is  difterent  with  the  facial  division.  The  influence  which 
guides  its  growth  is  the  development  of  the  organ  of  mastication  in  particular. 
The  toothless  gums  of  the  infant  are  adapted  to  the  mode  of  its  being  fed  by 
suckling.  But  in  proportion  as  the  two  sets  of  teeth  emerge  in  succession,, 
the  jaws,  which  had  been  remarkably  small  at  first,  commence  to  enlarge,  and 
they  go  on  progressively  increasing  till  they  become  relatively  of  great  magni- 
tude. And  it  is  not  the  maxillpe  alone  which  grow  in  conformity  with  the 
teeth;  the  adjoining  processes  and  surfaces  from  which  the  powerful  muscles 
that  move  the  lower  jaw  take  their  origin,  consentaneously  enlarge.  Again, 
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this  active  course  of  development  in  the  facial  division  is  continued  for  many- 
years  after  that  in  the  cranial  has  come  to  a  standstill ;  it  does  not  stop  till 
adolescence  ;  steadily  and  perseveringly,  therefore,  the  former  has  heen  making 
advances,  in  point  of  dimensions,  upon  the  latter.  It  is  accordingly  found  that 
the  facial  division,  in  the  adult,  has  a  much  larger  relative  size  than  in  the 
child.    But  if  it  he  supposed  that,  while  that  change  is  being  effected,  a 
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No.  1,  skull  of  infant  at  birth.  No.  2,  skull  at  about  six  years  of  age.  No.  3,  uornial 
adult  skull.  No.  4,  skull  of  adult  rickety  person.  No.  5,  skull  of  Byrne, 
whose  skeleton  is  in  the  College  of  Surgeons,  and  whose  height  was  eight  feet. 

stoppage  of  the  growth  for  a  considerable  period,  as  by  rickets,  should  intervene, 
it  is  obvious  that  the  part  which  ought  to  make  the  greatest  progress  will 
appear  to  suffer  most.  Hence  the  facial  division  is  always  observed,  in  the 
individual  affected  with  rickets,  to  be  relatively  smaller  than  the  cranial ;  so 
that  while  the  latter  seems  of  average  natural  size,  the  jaws,  both  upper  and 
lower,  are  peculiarly  diminutive,  and  the  prominences  of  the  face  corresponding 
to  the  frontal  sinuses  and  cells  of  Highmore  are  imperfectly  expanded.  And 
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here  it  may  be  noticed,  in  reference  to  this  contrast,  that  the  forehead — the 
supposed  special  seat  in  the  brain  of  the  intellect — is  particularly  prominent, 
and  appears  remarkably  capacious,  in  most  persons  deformed  by  rickets ;  and 
the  appearance  is  not  unfrequently  regarded  as  a  sign  of  superior  mental 
quality  in  the  individual  who  exhibits  it ;  but  the  evidence  of  the  callipers  will 
show  that  no  real  enlargement  of  the  cranium  exists  ;  and  it  will  be  concluded 
that  the  prominence  and  expansion  of  the  frontal  region  only  appear  great, 
because  the  face  in  juxtaposition  is  abnormally  little. 

Let  it  be  supposed,  on  the  other  hand,  that  the  rate  of  growth  has  been  acce- 
lerated, it  may  be  expected  that  the  relative  proportions  of  the  two  divisions  of 
the  head  will  be  the  reverse  of  those  seen  in  the  head  of  the  rickety  individual. 
As  the  configuration  of  the  latter  bore  distinct  traces,  in  the  large  cranium  and 
small  face  of  the  pristine  form  of  the  child,  the  configuration  in  a  person  whose 
growth  has  been  carried  on  at  an  ultra  rapid  speed,  as  for  example  in  an 
individual  of  gigantic  height,  will  present  the  signs  of  the  adult  form  in  an 
exaggerated  degree.  The  principal  additions  will  be  observed  in  the  facial 
division;  the  upper  and  lower  jaws  will  be  greatly  enlarged,  the  cellular  com- 
partments in  the  bones  of  the  face,  which,  at  the  same  time  that  they  are 
appendages  of  the  vocal  organ,  contribute  large  surfaces  exteriorly  for  the 
attachment  of  muscles,  will  be  expanded ;  and  the  result  will  be  that  while  the 
cranial  division  has  remained  relatively  stationary  and  small,  the  facial  will 
have  acquired  extraordinary  bulk.  Further,  it  will  be  perceived  that  the 
frontal  region,  instead  of  being  broad  and  prominent,  as  in  the  rickety  skull, 
will  appear  shelving  and  low.  That  condition,  however,  is  a  consequence 
merely  of  inordinate  increase  in  the  size  and  expansion  of  the  frontal  sinuses. 

As  the  frontal  sinuses  assist  in  modifying  the  form  of  the  forehead,  they 
have  a  remarkable  influence  also,  in  common  with  their  allied  cavities  in  the 
upper  maxillary  bones — the  cells  of  Highmore — of  keeping  the  orbits  (both  of 
persons  in  whom  the  growth  has  been  interrupted,  and  in  whom  it  has  been  over 
active)  of  a  uniform  size.  When  the  eye-ball,  the  chief  occupant  of  the  orbit,  has 
completed  its  growth,  at  a  comparatively  early  age,  the  other  contents  likewise 
attain  their  full  size,  and  they  do  not  vary  in  bulk  afterwards ;  hence  the  cavity 
may  continue  of  the  same  dimensions  throughout  life.  Now,  it  isfoimd  that  the 
orbits,  thus  adapted  to  their  contents,  remain  constant  in  capacity  equally  in 
skulls  distinguished  for  the  smallness  and  for  the  great  magnitude  of  their  facial 
divisions.  To  verify  this,  measurements  were  made  of  the  orbits  in  a  numerous 
set  of  skulls,  which  differed  from  each  other  in  the  relative  dimensions  of  the 
bones  of  the  face,  according  to  the  diversity  of  the  rate  of  growth.  These  mea- 
surements were  taken  along  the  lines  of  the  several  diameters,  longitudinal,  trans- 
verse, and  antero-posterior ;  and  the  results  showed  that  their  lengths  were  the 
same,  with  scarcely  any  appreciable  difference,  in  all  the  skulls.  The  explana- 
tion of  the  uniformity  is  obviously  as  follows  :  the  frontal  cells  are  situated 
over,  and  the  maxillary  cells  under,  the  orbits  ;  so  that  the  floor  of  the  former  is 
the  roof,  and  the  roof  of  the  latter  the  floor,  of  the  respective  orbits.  Again, 
these  cells  are  either  imperfectly  developed,  or  developed  to  a  great  extent, 
according  as  the  growth  of  the  individual  has  been  below  or  above  the  average 
rate.  Being  of  diminutive  capacity  in  the  skulls  of  persons  stunted  in  their 
growth  during  childhood — as  in  rickety  individuals — the  cells  occupy  a  small  space 
above  and  below  the  orbits,  and  the  cavities  of  the  latter,  therefore,  retain  the 
standard  dimensions;  but  being,  on  the  other  hand,  of  large  capacity  in  the 
skulls  of  persons  whose  growth  has  been  abnormally  active,  as  in  tall  overgrown 
individuals,  the  cells  encroach,  as  it  were,  by  their  magnitude  on  the  walls  of 
the  orbital  cavities,  and  subdue  them  to  the  standard  dimensions. 

Reverting  now  to  the  subject  of  diagnosis,  and  the  question  whether  lateral 
curvature  depends  on  a  morbid  condition  of  the  osseous  system  identical 
with  or  analogous  to  rickets,  for  its  origin,  it  may  be  alleged  that  the  opinion 
derives  no  support  from  the  preceding  observations.  Evidence  is  altoge- 
ther wanting  to  show  that,  while  the  curvatures  of  the  spine — which  are 
the  only  apparent  effects  of  the  supposed  softening  of  the  bones — are  in  the 
course  of  forming,  there  is  any  arrest  of  the  general  growth  like  what  takes 
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place  in  tlie  deformity  from  rickets.  Independently  of  the  changes  consequent 
on  the  incurvations  of  the  spine,  the  relative  proportions  of  the  figure  are 
natural ;  the  lower  extremities  are  developed  to  their  full  extent,  i  i  length, 
breadth,  and  vreight ;  and  in  the  head  there  is  a  proper  proportion  between  the 
cranial  and  facial  divisions. 

What  chiefly  makes  it  important  to  decide  the  question  whether  lateral 
curvature  really  depends  on  a  softening  of  the  bones,  such  as  that  to  which 
rickets  gives  rise,  is  the  consideration  of  the  condition  of  the  pelvis  Ln  a  female 
patient.  When  rickets  invades  the  osseous  system,  the  most  formidable  etl'ect 
it  produces  is  deformity  of  the  pelvis,  the  circle  of  bones  through  which  the  child' 
is  propelled  in  the  act  of  parturition.  But  it  has  been  formerly  stated  that, 
among  persons  affected  with  lateral  curvature,  the  proportion  of  females  so 
greatly  exceeds  that  of  males  that  the  deformity  might  be  regarded  as  almost 
peculiar  to  women.  Accordingly,  if  lateral  curvature  be  supposed  to  be  a 
consequence  of  rickets,  the  inference  will  be  drawn  that  all  female  patients  so 
deformed  will  have  been  exposed  to  the  danger  of  having  their  pelvis  also 
deformed. 

In  his  work  on  Distortions  of  the  Spine,  Mr.  John  Shaw  opposed  the  view 
that  either  rickets  or  any  analogous  morbid  affection  of  the  osseous  system 
had  any  share  in  causing  lateral  curvature.  And  he  stated  his  opinion,  founded 
on  the  examination  of  numerous  specimens  of  distortion  preserved  in  different 
collections,  that  the  pelvis  would  not  be  found  deformed,  unless  there  were 
evident  signs  of  the  bones  of  the  lower  extremities,  especially  the  tibiae  and 
fibulfe,  which  bear  the  greater  amount  of  the  pressure  of  the  superincumbent 
weight,  having  become  incurvated.* 

But  the  preceding  observations  have  shown  that,  although  degeneration  and 
softening  of  the  osseous  system,  with  consequent  incurvation  of  the  columnar 
bones  in  particular,  are  prominently  marked  features  of  rickets,  yet  that  they 
are  not  the  only  important  ones  which  characterise  it  or  bear  upon  the  question 
of  the  condition  of  the  pelvis.  It  has  been  seen  that,  owing  to  rickets  being 
a  disease  of  childhood,  and  its  checking  or  stopping  the  growth,  it  prevents 
that  change  in  the  relative  proportions  of  the  frame,  by  which  the  figure  of  tlie 
child — independently  of  bulk  or  stature — is  distinguished  from  the  figure  of 
the  adult,  from  being  fully  carried  out.  Now,  the  inten-uption  tells  witli 
especial  effect  on  the  pelvis.  No  part  in  all  the  skeleton  undergoes  such  a 
great  transition,  from  being  relatively  small  to  being  relatively  large,  between 
the  two  epochs  of  infancy  and  adolescence,  as  that  girdle  of  bones.  When 
the  growth,  therefore,  is  arrested,  it  is  to  be  expected  that  the  pelvis  will 
be  diminished  in  bulk  throughout  its  whole  extent,  in  proportion  to  the 
rapid  rate  at  which  it  would  have  increased  but  for  the  stoppage.  Ac- 
cordingly, by  measuring  several  pelves  of  skeletons  deformed  from  rickets, 
and  others  of  sound  structure,  and  then  comparing  them,  it  was  ascertained 
that  the  number  which  represented  the  average  of  the  united  measurements  iu 
the  rickety  pelves  was  five  and  a  half,  while  that  representing  the  normal 
pelves  was  seven.  And  the  inferiority  of  the  pelves  deformed  from  rickets 
in  their  general  dimensions,  shown  by  the  above  numbers,  was  manii'ested  like- 
wise, as  might  have  been  anticipated,  in  the  pelvic  canal,  the  diameters  of 
which,  both  at  the  inlet  and  outlet,  were  correspondingly  narrow. 

Hence,  it  may  be  perceived  that  when  a  patient  aflected  by  rickets  in  child- 
hood, has  reached  womanhood  and  is  in  child-birth,  she  is  subject  to  difficult 
labour  from  two  distinct  conditions  of  the  pelvis,  namely :  1,  irregular  con- 


*  It  had  bren  assumed,  in  a  work  of  authority  published  a  few  years  previously, 
that  general  softening  of  the  bones  preceded  the  formation  of  lateral  curvature  ;  and 
the  practice  which  then  prevailed  of  treating  eases  of  the  deformity  by  the  employment 
of  heavy  iron  supports,  resting  on  the  hips,  was  condemned,  because  it  was  considered 
that  they  gave  rise,  by  their  weight  and  compression,  to  deformity  of  the  pelvis.  See 
l,ectures  on  the  Bones  and  Joints,  delivered  before  the  College  of  Surgeons,  by  James 
"Wilson,  1820. 


PEOGNOSIS  OF  LATERAL  CURVATURE.  875 


traction  of  the  pelvic  canal,  from  the  softening  and  deformity  of  its  "walls ; 
2,  narrowness  of  the  canal,  from  defective  growth  of  the  walls. 

The  figure  in  the  woodcut,  representing  a  normal  pelvis  in  dotted  outline, 
was  drawn  on  scale,  from  one  taken  from  the  body  of  a  full-sized  healthy 
female.  The  figure  in  bold  outline,  a  pelvis  of  small  size,  represented  for  com- 
parison as  if  placed  within  the  bounds  of  the  other,  was  drawn  on  scale 
likewise,  from  one  removed  after  death  from  a  woman  whose  body,  both  in 
its  general  configuration  and  the  distortion  of  the  limbs,  showed  unmistakeable 
signs  of  rickets.  It  will  be  remarked  that  few  and  slight  traces  of  deformity 
are  perceptible  in  the  pelvis  of  the  rickety  patient ;  yet  her  death  took  place 
ii  child-birth  from  difficult  labour ;  embryotomy  had  to  be  performed,  and  she 
died  in  a  few  days  afterwards  from  the  elfects.  It  appears,  therefore,  evident, 
on  looking  to  the  diminutive  size  of  the  pelvis,  that  the  main  obstacle  to  the 
passage  of  the  child's  head,  in  this  case,  was  caused  by  the  imperfect  expansion 
of  the  canal,  consequent  on  defective  growth.* 


Fig.  422. 


Prognosis. — In  anticipating  the  issue  of  a  case  of  lateral  curvature,  it  should 
be  remembered  that  the  flexibility  of  the  spine,  in  youth,  diminishes  yearly. 
Now,  as  the  greater  the  flexibility,  the  greater  is  the  proneness  of  the  deformity 
to  get  worse  if  neglected ;  and  as  the  greater  the  flexibility  also,  the  more 
favourable  is  the  condition  of  the  spine  for  effecting  a  cure,  it  follows  that  an 
early  commencement  of  treatment  is  urgently  necessary,  both  for  preventing 
increase  of  the  curvatures,  and  for  rectifying  them.  Again,  as  rigidity  of  the 
column  increases  with  years,  curvatures  of  old  standing  are  less  likely  to 
become  worse  than  those  of  recent  formation  ;  and,  for  the  same  reason,  the 
prospect  of  success  from  treatment  is  more  distant  in  them. 

Ijateral  curvature  of  the  spine  in  a  young  girl,  however  slight,  ought  always 


*  Patients  deformed  from  rickets,  and  in  whom  the  pelvis  is  really  narrow,  are 
often  noticed  to  be  broad  across  the  hips.  That  appearance  is  due  to  the  head  of  the 
femur  being  sunk  below  its  proper  leve],  and  the  trochanter  major  relatively  elevated, 
and  there  is  commonly  combined  an  arching  outwardly  of  the  upper  portion  of  the 
thigh-bone.  See  two  Papers  on  Rickets,  by  the  writer  of  this  article,  in  the  Med.- 
Chir.  Trans,  vols,  xvii  and  xxvi :  also  others  on  the  same  subject,  in  the  Lond. 
Med.  Gas.  for  183.3,  pp.  45,  349. 
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to  be  regarded  as  requiring  immediate  care ;  the  patient  ought  not  to  be  left  to  the 
chance  of  her  '  growing  out  of  it.'  When  the  column  leans  habitually,  even  to 
a  trifling  degree,  to  one  side,  the  superincumbent  weight  ceases  to  be  supported 
in  the  line  of  the  vertical  axis,  and  falls  chiefly  on  the  oblique  processes  of  the 
side  to  which  the  patient  inclines ;  these  rapidly  undergo  absorption,  and  in 
proportion  as  they  are  diminished,  the  curvature  gets  progressively  worse. 

Owing  to  the  spine  at  the  lumbar  region  possessing  greater  flexibility  than  at 
the  dorsal,  a  curve  situated  in  the  former  is  more  easily  rectified  than  one  in  the 
latter.  On  the  other  hand,  from  the  dorsal  vertebrae  being  encumbered  by  the 
ribs,  which  early  participate  in  the  distortion,  the  difliculty  of  overcoming  a 
curvature  there  is  increased.  Moreover,  in  extending  the  column,  a  better 
purchase  can  be  obtained  for  mechanically  operating  on  the  lumbar  than  the 
dorsal  curve.  Furthermore,  it  has  been  shown  that,  in  consequence  of  the 
rigidity  of  the  dorsal  portion,  absorption  of  the  compressed  vertebrae  proceeds 
with  great  activity,  so  that  the  curve  tends  to  be  rapidly  aggravated. 

For  testing  the  stability  of  the  spine  and  judging  of  the  efiicacy  of  the 
treatment,  the  best  mode  is,  first,  to  put  the  patient's  body  on  the  stretch  by 
extension  and  counter-extension ;  then,  to  measure  the  height  at  its  fullest, 
with  accuracy ;  when  that  has  been  done,  let  her  lounge  at  her  ease  for  some 
time  ;  lastly,  let  her  height  be  measured  after  the  spine  has  had  time  to  sink 
down  ;  the  loss  observed  on  comparing  the  two  measui-ements  will  indicate  the 
strength  or  weakness  of  the  column. 

Ti-eatment. — By  reclining  in  the  supine  position  on  an  inclined  board,  the 
head  and  armpits  being  adequately  secured  to  prevent  the  patient  from  sliding 
down,  and  the  lower  part  of  the  body  left  loose,  or  with  some  mechanical 
appliance  added  to  increase  the  traction,  extension  and  counter-extension 
may  restore  the  spine,  more  or  less  efiectually,  to  its  straight  position.  The 
benefit  anticipated  is,  that,  in  course  of  time,  when  the  vertebrae  and  connect- 
ing structures  have  been  kept  sufficiently  long  in  their  approximately  normal 
situations,  they  will  become  reinstated  in  them  by  the  influence  of  growth. 

It  cannot  be  doubted  that  this  plan  of  keeping  a  patient  confined  on  the 
back  for  a  long  period  would  prove  more  efficacious  than  others.  But  there 
are  sundry  objections  to  adopting  it,  especially  as  an  exclusive  mode  of  treat- 
ment ;  the  chief  of  these  are,  the  injury  to  the  patient's  health,  which  would  pro- 
bably follow  the  prolonged  confinement ;  the  debility  of  the  muscles  that  would 
ensue  from  want  of  exercise ;  the  comparative  seclusion ;  and  the  interference 
with  the  pursuit  of  education.  Accordingly,  it  has  been  a  constant  aim  to  find 
a  fitting  substitute  in  spinal  supports  of  various  kinds.  One  of  the  chief  recom- 
mendations of  these  is,  that  they  allow  liberty  to  the  patient  to  walk  or  sit  at 
pleasure,  in  common  with  others ;  and  for  that  advantage  she  willingly  submits 
to  the  irksomeness  of  wearing  them.  But  their  efficacy  is  not  to  be  relied  on. 
The  endless  variety  of  apparatuses  of  the  sort  invented,  tried,  and  abandoned, 
shows  the  difficulties  and  disappointments  connected  with  them.  The  main 
obstacles  to  applying  mechanical  supports  successfully,  proceed  from  its  being 
impracticable  to  accommodate  the  rigid  materials  composing  them  to  the 
flexible  and  yielding  form  of  a  young  person.  Whatever  ingenuity  may  be 
exhibited  in  the  construction — in  forming  a  secure  point  d'appui  at  the  hips — in 
introducing  contrivances  to  hoist  up  the  column,  or  to  unbend  it — inserting 
props  for  strength,  or  compresses  to  push  the  gibbous  ribs  inward — it  is  liable 
to  fail ;  because,  while  the  metallic  instrument  retains  one  unchangeable  form, 
the  compressible,  flexuous  body,  encased  within,  is  incessantly  varying  its 
position  and  shape.  The  remark  applies  particularly  to  cases  of  incipient  dis- 
tortion, when  the  patients  are  about  fourteen  years  of  age.  Later  in  life,  when 
the  vertebrae  and  ribs  are  more  consolidated,  a  better  purchase  can  be  obtained 
for  the  centres  of  bearing.  But  when  that  time  has  arrived,  the  curvatures 
have  become  too  stiff"  and  unyielding  for  treatment  of  any  kind  to  be  service- 
able. 

Physical  exercises  are  essential  adjuncts  of  the  treatment.  They  accom- 
plish various  beneficial  objects;  besides  their  common  use  in  strengthening 
the  muscles,  and  preserving  the  health,  they  have  the  indirect  effect  (see 
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p.  857)  of  increasing  tlie  density  and  solidity  of  the  bones,  and  adding  to  the 
tenacity  and  power  of  resistance  of  the  ligaments  of  the  joint*.  Moreover, 
they  may  be  made  available  for  stretching  the  contracted  parts  in  the  con- 
cavities of  the  curves;  and  by  loosening  the  connections  of  the  vertebrae,  they 
Vfill  give  greater  facility  to  straightening  the  column  by  extension.  But  it 
would  be  vain  to  suppose  that  exercises  by  themselves  could  effect  a  cure. 
They  can  only  be  serviceable  as  auxiliaries. 

It  appears,  that  in  order  to  do  most  justice  in  the  treatment  of  cases  of 
lateral  curvature,  the  best  course  is  to  combine  in  various  proportions,  accord- 
ing to  the  nature  of  the  deformity,  and  the  age  of  the  patient,  parts  of  the 
three  different  plans  briefly  described.  In  a  certain  set  of  patients,  remarkable 
for  the  weakness  and  suppleness  of  their  frames,  it  is  obvious  that  stiff  and 
heavy  spinal  supports  would  not  be  applicable,  and  a  preference  would  be 
given  to  employing  the  method  of  reclining  on  the  inclined  plane — looking 
forward  to  the  patient  becoming,  ere  long,  stronger,  and  capable  of  wearing 
corsets  of  simple  construction,  to  diminish  the  period  of  confinement  on  the 
board.  Again,  in  every  case,  it  ought  to  be  considered  a  necessary  addition 
to  have  proper  systematic  exercises,  of  the  nature  of  callisthenic  or  others, 
regularly  performed  daily.  Experience  shows,  that  when  the  time  of  re- 
clining on  the  plane  is  broken  into  at  due  intervals,  by  active  exercises,  indoors 
and  out  of  doors,  the  health,  instead  of  being  impaired,  decidedly  improves 
imder  the  conjoint  treatment. 

It  might,  perhaps,  be  thought  that  some  detailed  description  should  be  given 
here  of  various  kinds  of  extending-beds,  apparatuses  for  exercises,  corsets,  and 
sundry  other  equipments  used  in  the  treatment  of  lateral  distortion.  But  an 
account  of  them  would  occupy  much  room  ;  and  without  numerous  diagrams, 
inconsistent  with  the  scheme  of  the  present  work,  it  would  scarcely  be  intel- 
ligible. Information  concerning  them  must  be  sought  in  books  which  treat 
specially  on  the  subject. 

Pigeon-breast  Deformity. 

This  distortion  consists  in  a  protuberance  of  the  sternum  and  cartilages,  by 
which  the  antero-posterior  diameter  of  the  chest  is  disproportionately  enlarged, 
and  a  gibbosity  produced.  Corresponding  to  the  line  of  junction  of  the 
cartilages  to  the  ribs,  a  sulcus  on  each  side  forms  a  boundary  to  the  projection. 
The  deformity  is  not  inconsistent  with  symmet  y  in  other  parts  of  the  chest, 
and  the  frame  generally.  It  is  equally  common  in  both  sexes.  When  con- 
firmed, the  heart  and  lungs  are  somewhat  altered  in  relative  position  in  adap- 
tation to  the  figure ;  but  their  actions  are  not  perceptiby  deranged.  The 
deformity  is  more  frequently  observed  in  the  young,  from  six  to  twelve  years  of 
age,  than  in  adults  ;  which  leads  to  the  inference  that  patients  commonly  out- 
grow it. 

Causes. — The  writer  has  not  found,  in  any  work  treating  on  the  subject,  a 
satisfactory  explanation  of  the  mode  in  which  pigeon-breast  deformity  is 
produced.  A  view  that  appears  to  solve  the  problem  was  suggested  to  his 
mind  when  observing  the  movements  of  the  chest  in  a  child  labouring  under 
dyspnoea  with  impending  suffocation,  and  for  which  tracheotomy  had  to  be 
performed.  The  patient  had  previously  a  flat  chest,  of  ordinary  shape.  By 
the  stethoscope  it  was  ascertained  that  scarcely  any  air  entered  the  lungs. 
What  chiefly  attracted  notice  was  the  imperfect  manner  in  which  the  thorax 
underwent  expansion  at  each  act  of  difficult  inspiration.  The  clavicular  and 
upper  sternal  regions  were  protuberant  and  fixed  ;  the  respiratory  move- 
ments were  confined  to  the  lower  three-fourths  of  the  thorax.  But  instead 
of  the  ribs  which  moved  dilating  to  their  full  extent  when  inspiring,  their 
sternal  ends  were  drawn  inward.  And  as  that  sinking  took  place  along  the 
line  of  junction  of  the  costal  cartilages  with  the  ribs,  from  the  third  or  fourth 
downward,  and  chiefly  near  the  lower  margins  of  the  chest,  a  depression  of  the 
antero-lateral  regions  was  the  result.  Now,  the  appearance  thus  presented 
resembled  so  greatly  the  falling-in  of  the  ribs,  and  protrusion  of  the  sternum, 
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seen  in  pigeon-breast  deformity,  tbat  the  conditions  seemed  identical.  The 
constriction  disappeared  at  each  act  of  expiration.  Thus,  contrary  to  normal 
breathinn-,  a  partial  contraction  of  the  thorax  occurred  at  every  inspiration  and 
a  partial  expansion  at  every  expiration.  Similar  phenomena  have  been  fre- 
quently observed  since. 

Taking  into  view  the  great  flexibility  of  the  walls  of  the  chest  in  child- 
hood, it  may  be  understood  how  they  should  be  subject  to  imperfect  expan- 
sion, in  the  manner  described  above,  when  the  air,  through  any  cause,  is 
prevented  from  fully  distending  the  lungs.  In  the  act  of  inspiration  two 
distinct  operations  are  performed :  first,  to  create  a  tendency  for  a  vacuum, 
the  thorax  is  expanded ;  next,  the  weight  of  the  atmosphere  causes  air  to 
enter  the  lungs.  By  the  free  admission  of  that  air  into  the  interior  a  balance 
is  established  between  the  pressure  of  the  atmosphere  on  the  outside,  and 
that  on  the  inside,  of  the  chest;  consequently,  although  the  parietes  may 
be  thin  and  pliant,  their  movements  can  be  performed  with  perfect  facilit3\ 
But  quite  a  different  state  may  be  expected  when  the  expansion  of  the 
chest  is  unaccompanied  with  a  corresponding  dilatation  of  the  lungs.  For  ex- 
ample, in  the  case  of  a  child  whose  larynx  is  closed  so  as  to  impede  the  en- 
trance of  air,  it  is  obvious  that,  if  the  thoracic  walls  could  be  expanded,  there 
■would  be  nothing  to  counterbalance  the  weight  of  the  atmosphere  without. 
In  such  cases  the  chest  is  incapable  of  being  expanded,  or  it  is  expanded  im- 
perfectly. To  the  best  of  their  ability  the  intercostal  and  external  accessory 
layer  of  respiratory  muscles  elevate  and  widen  the  area  included  withm  the 
sphere  of  the  ribs  ;  the  diaphragm  also  acts  on  the  free  margin  of  the  chest, 
downward  and  concentrically,  to  increase  the  vertical  diameter ;  but  the 
pressure  of  the  atmosphere  interferes  with  their  eifect.  And  that  pressure 
from  without  tells  mostly  cn  the  weakest  parts  of  the  compages.  These  are, 
unquestionably,  situated  in  the  line  of  junction  of  the  costal  cartilages  with 
the  ends  of  the  ribs.  Accordingly,  it  is  there  that  the  chest  is  principally 
indented ;  and  this  indentation  leads  to  the  sternum  being  abnormally  pro- 
tuberant. 

Taking  these  observations  into  view,  they  show  that,  when  the  chest,  as 
in  childhood,  is  highly  flexible,  any  cause  that  obstructs  the  entrance  of  the 
air  into  the  lungs  mny  lead  to  changes  in  its  figure  resembling  pigeon-breast 
deformit3\  In  the  example  which  has  been  given,  the  source  of  the  dif- 
ficult breathing  was  of  a  kind  to  threaten  life.  But  it  can  be  conceived 
that  a  cause  acting  in  a  similar  manner,  yet  of  relatively  slight  importance 
as  regards  health,  might  imperceptibly,  and  after  a  considerable  lapse  of 
time,  bring  about  an  identical  condition  of  the  chest.  If  a  child  suffer  from 
chronic  enlargement  of  the  tonsils,  the  encroachment  of  the  glands  on  the 
glottis  may  diminish  the  calibre  of  the  tube  to  such  a  degree  that  the  air 
will  enter  with  difliculty,  so  as  to  fill  the  lungs  incompletely ;  and  the  long 
continuance  of  the  dyspnrea  thus  produced  may  lead  eventually  to  the  chest 
becoming  of  the  pigeon-breast  shape.  This  idea  is  supported  by  a  remark  of 
Dupuytren's,  that  patients  with  this  deformity  are  frequently  found  to  have 
suflered  at  one  time  from  enlarged  tonsils.*  The  writer  had  under  his  care  a 
boy,  three  and  a  half  years  old,  in  whom  both  tonsils  were  so  large  that  they 
gave  rise  to  dyspnoea,  aggravated  at  nights  so  as  to  threaten  suffocation.  The 
air  entered  the  lungs  imperfectly  ;  and  it  was  remarked  that  the  front  of  the 
chest  was  gibbous.  The  glands  were  almost  beyond  sight,  having  been  pro- 
pelled downward,  as  it  appeared,  from  getting  within  the  grasp  of  the  con- 
strictors of  the  fauces.  Some  days  after  a  partial  excision,  the  patient  nearly 
expired  in  a  fit  of  suff'ocation,  and  was  restored  by  tracheotomy.  Subse- 
quently the  tonsils  were  effectually  removed,  and  the  patient  perfectly  re- 
covered. It  was  then  particularly  noticed  that  tlie  front  of  the  chest  subsided 
to  its  natural  level,  and  that  all  appearance  of  deformity  was  effaced.  Fur- 
ther observations  may,  perhaps,  show  that  other  morbid  changes,  capable  of 


*  Repertoire  d'Anaiomie  ct  cle  la  Thyaiolngie,  torn.  v.  p.  112. 
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interrupting  the  entrance  of  air  into  the  lungs,  have  the  effect  of  producing  the 
gibbosity.* 

Treatment. — Having  stated  that  pip-eon-breast  deformity  exhibits  a  ten- 
dency to  spontaneous  cure,  it  may  suffice  to  refer  briefly  to  certain  measures 
which  vfill,  perhaps,  assist  Nature  in  her  work.  A  truss,  like  that  worn  for 
umbilical  hernia,  has  been  found  of  service ;  or  the  patient,  in  addition  to 
wearing  the  truss,  may  be  directed  to  lie  for  several  hours  dallj^  at  divided 
times,  flat  on  his  back,  having  a  bag  of  shot,  of  suitable  weight,  laid  on  his 
breast.  Most  benefit,  however,  is  to  be  anticipated  from  athletic  games;  and 
rowing  may  be  specially  mentioned. 

ALEXANDER  SHAW. 


*  See  a  paper  on  '  Deformity  of  the  Chest  from  Dyspnoea,'  by  the  writer,  in  London 
Med.  Gaz.  Oct.  1841. 
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From  Suffocation,  Hanging,  Drowning,  Chloroform,  Poisonotts 

Gases,  &c. 

AS  the  chief  characteristic  of  the  mode  of  dying  ahout  to  be  considered  is  the 
continuance  of  the  heart's  action  after  the  cessation  of  the  respiratory  pro- 
cess, in  order  to  be  logical  as  well  as  philosophical  in  the  treatment  of  the  subject 
it  is  necessary  to  abandon  the  old  and  familiar  word  Asphyxia,  which,  in  its 
etymological  sense,  signifies  an  absence  of  pulse  (a,  not ;  nipi^w,  I  beat),  and 
employ  in  its  stead  the  more  suitable  term  Apncf.a  (d,  not ;  Trvtio,  I  breathe). 
Even  the  word  Apncea  fails  clearly  to  convey  to  the  mind  the  true  proximate 
cause  of  death  ;  for  in  certain  cases  of  suffocation  animal  life  is  extinguished, 
although  there  be  no  impediment  to  the  physical  part  of  the  respiratory  process, 
and  in  these  circumstances  it  is  not  the  absence  of  the  respiratory  act,  but 
of  the  proper  respiratory  medium  (oxygen),  which  determines  the  death  of  the 
individual.  As  the  word  apncea  is,  however,  applicable  to  the  majority  of 
cases,  we  prefer  to  retain  it  rather  than  coin  a  new  one,  which,  in  its  turn, 
might  be  found  equally  inadequate  to  the  explanation  of  phenomena  which 
advancing  science  may  afterwards  reveal. 

So  long  as  animal  life  continues,  the  function  of  respiration  knows  of  no 
intermission.  By  day  and  by  night,  sleeping  and  waking,  the  lungs  are  ever 
performing  their  allotted  labour  of  inhaling  fresh  and  expelling  eifete  air. 

The  term  'apnoea'  therefore  clearly  defines  the  great  truth  that  without 
respiration  there  is  no  life  :  man's  earliest  declaration  of  independent  existence 
being  his  first  respiratory  efibrt ;  his  seal  to  the  abdication  of  life,  his  last 
expiratory  act. 

Few  are  aware  how  little  the  respiratory  function  is  under  their  own 
control.  At  the  first  glance  many  might  imagine  that  respiration  is,  to  some 
extent,  a  semi-voluntary  process,  for  they  can  temporarily  arrest  it  at  pleasure. 
If,  however,  the  time  men  are  able  to  cease  respiring  be  exactly  calculated, 
no  one  can  fail  to  be  astonished  at  its  extreme  brevity.  Not  one  in  a  hundred 
can  cease  breathing  for  a  single  minute  without  suffering  great  discomfort ; 
and  still  fewer  can  hold  their  breath  for  two  entire  minutes  without  yielding 
to  an  involuntary  and  irresistible  respiratory  effort.  The  numerous  stories 
heard  and  read  of  persons  voluntarily  holding  their  breath  for  five  or  more 
minutes  are  simply  fables.  Farther  on  it  shall  even  be  made  apparent  that 
the  numerous  reports  of  successful  cases  of  resuscitation  after  prolonged  sub- 
mersion—  such  as  half-an-hour,  for  example  —  are  pure  impossibilities, 
originating  in  imperfectly-observed  data.  Such  statements  would  never  have 
been  promulgated  had  their  authors  for  a  moment  considered  how  frequeutlv 
repeated  and  uninterrupted  the  acts  of  respiration  are.  The  number  of  respi- 
rations is  alone  a  sufficient  proof  of  their  necessity.  If,  for  example,  the 
average  number  of  respirations  be  taken  as  low  as  eighteen  in  a  minute,  which 
is  somewhat  under  one  in  four  seconds,  it  is  evident  that  the  gases  essential 
to  the  continuance  of  organic  life  are  renewed  one  thousand  and  eighty  times 
in  a  single  hour  —  figures  which  are  of  themselves  sufficient  to  indicate 
how  perilous  must  be  even  a  very  temporary  cessation  of  the  respiratory 
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fiuiction.  Shortly,  however,  other  reasons  will  be  adduced  for  disbelieving 
the  statements  referred  to.    Meanwhile  it  may  be  proper  to  consider  the 

Symptoms  of  Apncea. 

The  first  symptoms  that  manifest  themselves  when  a  healthy  person  is 
deprived  of  air  are  feeling's  of  thoracic  fulness  and  discomfort,  which  gradually, 
but  rapidly,  assume  the  form  of  an  intense  oppression.  To  the  latter  symptom 
is  soon  superadded  an  uncontrollable  desire  to  breathe,  which  is  immediately 
followed  by  violent  respiratory  efforts.  The  respiratory  efforts  are  at  first  short 
and  recur  in  rapid  succession.  They  soon  become  deep,  forcible,  and  prolonged, 
with  a  gradually -widening  interval  between  them  until  just  before  they  entirely 
cease,  when  they  again  diminish  in  force  and  duration.  During  this  period, 
which,  for  the  sake  of  convenience,  may  be  termed  that  of  respiratory  mi^ve- 
ment,  certain  cerebral  symptoms  present  themselves  in  somewhat  of  the  following 
order  :  In  the  earlier  part,  the  patient  feels  a  sensation  of  fulness  in  the  head  and 
giddiness  ;  experiences  singing  in  the  ears,  and  has  flashes  of  light  dancing  before 
his  eyes.  To  these,  it  is  said  by  persons  who  have  been  rescued  from  impending 
suffocation,  succeed  pleasing,  almost  voluptuous,  dreams,  which  however,  soon 
fade  away,  and  give  place  to  insensibility  and  unconsciousness,  which,  in  their 
turn,  are  speedily  followed  by  convulsions  and  coma. 

As  regards  the  circulatory  system,  it  is  found  that  at  first  the  heart's  action 
is  accelerated,  partly  perhaps  on  account  of  the  patient's  struggles  for  breath. 
This  condition  is  but  transitory ;  for  in  the  space  of  a  very  few  seconds  its 
action  becomes  slow,  laboured,  and  feeble,  till  the  pulse  at  length  ceases  to  be 
perceptible  at  the  wrist.  The  heart  is,  however,  still  pulsating,  and  the  throb 
may  be  detected  by  the  aid  of  the  stethoscope  :  the  action  gradually  becomes 
less  and  less  distinct,  till  it  entirely  ceases  at  a  period  within  ten  minutes  after 
the  first  intem.ption  to  the  respiratory  process.  The  period  that  elapses 
between  the  last  respiratory  effort  and  the  cessation  of  the  heart's  action  may 
be  calculated  to  vary  from  two  to  four  minutes. 

The  appearance  of  the  patient  during  the  time  just  described  undergoes  a 
marked  change.  There  is  an  extremely  anxious  expression  of  countenance, 
hlueness  of  the  lips,  projection  of  the  eyeballs,  distension  of  the  vessels  of  the 
face,  head,  and  neck,  frothy  mucus,  occasionally  sanguineous,  about  the  mouth, 
an  involuntary  passage  of  urine  and  faeces,  sometimes  even  an  emission  of  semen 
with  or  without  erection.  All  of  these  symptoms  are  modified,  and  supervene 
with  more  or  less  rapidity,  according  to  the  mode  in  which  the  apncea  has 
been  produced.  Although  apucea  may  be  induced  in  a  great  variety  of 
different  ways,  each  of  which  presents  its  own  peculiarity,  it  is  unnecessary 
at  present  to  dwell  upon  the  subject,  the  diagnosis  of  the  case  being  in  general 
attended  with  no  difficulty,  from  the  fact  that  its  history  clearly  explains  the 
symptoms.  It  has,  however,  happened  that  the  medical  attendant  has  been 
purposely  misled  into  an  error  in  diagnosis  by  the  relatives  of  the  patient,  who, 
in  their  desire  to  protect  the  honour  of  the  family,  have  occasionally  not  hesi- 
tated to  trifle  with  the  life  of  one  of  its  members.  It  is  therefore  of  importance 
to  call  attention  to  the  danger,  which  a  practitioner  occasionally  runs  in  such 
cases,  of  mistaking  the  cause  of  the  symptoms,  and  thereby  falling  into  an  error 
in  treatment.  This  can  scarcely  be  more  forcibly  done  than  by  briefly  relating 
the  case  recorded  by  Mr.  Thomas  Stainthrope,  which  strikingly  illustrates  the 
itruth  of  the  remark. 

On  one  occasion,  Mr.  Stainthrope  was  suddenly  called  after  midnight  to 
'see  a  clergyman.  On  arrival  he  found  the  gentleman  in  bed,  unable  to  speak, 
insensible,  and  presenting  the  symptoms  of  apoplexy.  The  relations  heard 
phe  remarks  of  the  medical  attendant,  listened  to  the  line  of  treatment  sug- 
gested, and  assisted  in  its  performance,  without  giving  the  slightest  hint . 
to  the  true  cause  of  the  symptoms,  or  making  any  allusion  to  the  fact  that  the 
patient  had,  a  few  minutes  before,  been  found  suspended  by  the  neck  to  the 
top  of  his  bed.  Mr.  Stainthrope,  in  the  belief  that  the  case  was  one  of 
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apoplexy,  opened  tlie  veins  of  totli  arms,  and  extracted  tbree  pints  of  blood 
before  any  improvement  in  the  symptoms  took  place.  This  was  followed  by  other 
treatment  considered  applicable  to  the  case;  but  it  was  not  until  ten  hours  had 
elapsed  that  the  gentleman  was  able  to  answer  questions ;  and  no  wonder, 
seeing  that  if  the  medical  attendant  had  been  honestly  informed  of  the  cause 
of  his  patient's  symptoms,  he  might  probably,  with  a  little  assistance  to  respira- 
tion by  artificial  means,  have  restored  him  in  as  many  minutes.  The  gentleman 
recovered.* 

Apnoea  arising  from  disease  may  give  origin  to  precisely  the  same 
train  of  symptoms  as  that  supervening  upon  an  accidental  mechanical  obstruc- 
tion to  the  respiratory  process  ;  the  only  difference  being  that  the 
symptoms  in  the  former  case  usually  progress  very  slowly,  as  for  example,  in 
cases  of  death  from  apnoea  caused  by  oedema  of  the  glottis  ;  from  the  trachea 
becoming  blocked  up  with  a  false  membrane,  as  in  diphtheria  and  croup ; 
from  the  accumulation  of  mucus,  as  in  bronchitis ;  from  insufficient  healthy 
pulmonary  tissues  remaining  to  admit  of  the  blood  becoming  arterialised,  as 
in  pneumonia ;  and  from  compression  of  the  lungs  from  effusion,  as  in  double 
pleurisy. 

In  all  these  cases  there  is  one  remarkable  circumstance  observable,  namely, 
that  the  lividity  and  congestion  of  the  face  are  almost,  if  not  quite,  as  apparent 
as  in  cases  arising  from  a  ligature  round  the  neck,  by  which  the  descent  of  the 
blood  through  the  jugular  veins  is  interrupted.  The  same  remark  is  equally 
applicable  to  cases  in  which  the  disease  is  external  to  the  trachea ;  as,  for  ex- 
ample, in  cervical  tumours,  aneurism,  hypertrophied  thymus,  &c.,  which  produce 
apnoea  by  their  pressure  on  the  trachea. 

The  explanation  of  this  is  simple  enough.  First,  the  face  and  lips  are  livid 
from  the  arteries  conveying  venous  instead  of  arterial  blood ;  and  secondly, 
they  are  congested  on  account  of  the  circulation  being  arre'sted  in  the  lungs, 
which  causes  the  right  side  of  the  heart  and  the  large  veins  opening  into  it  to  be 
engorged ;  and  these,  in  their  turn,  produce  congestion  in  the  vessels  opening 
into  them. 

Post-mortem  Appearances. 

The  external  appearances  presented  by  individuals  in  cases  of  death  by  apnoea 
vary  according  to  the  manner  in  which  it  has  been  induced,  as  well  as  with  the 
period  that  has  elapsed  between  the  examination  and  the  extinction  of  life.  If 
the  examination  be  delayed  for  twelve  hours,  for  example,  the  signs  presented  by 
the  body  differ  but  very  slightly,  if  at  all,  from  those  frequently  found  in  persons 
that  have  died  from  other  causes.  Positive  evidence,  indeed,  can  only  be 
obtained  in  such  cases  by  an  internal  inspection,  and  even  that  must  be  care- 
fully made,  otherwise  the  cause  of  the  apnoea  may  escape  detection.  This 
remark  is  specially  applicable  to  cases  of  accidental  and  intentional  apnoea. 

If  the  body  is  seen,  within  three  or  four  hours  after  death,  its  external 
surface  will  be  found  to  present  numerous  discol orations.  The  lips  are 
blue,  and  oftentimes  covered  with  frothy  mucus,  which  occasionally  presents 
a  slightly  sanguineous  appearance.  It  ought  not  to  be  forgotten  that  frothy, 
even  sanguineous,  mucus  may  be  found  about  the  mouth  in  other  cases  of 
sudden  death  besides  that  arising  from  apnoea.  This  is  the  case  in  epilepsy  ; 
in  heart-disease  ;  and  on  the  very  day  of  writing  these  lines  we  saw  it  in  a 
marked  degree  in  a  case  of  concussion  of  the  brain.  The  driver  of  a  pianoforte 
van  was  thrown  violently  from  his  seat  against  a  lamp-post ;  and  on  his  being 
brought  to  University  College  Hospital,  the  slightly  tinged  froth  around  the 
mouth  and  about  his  nostrils  was  specially  observed.  He  had  been  dead  about 
fifteen  or  twenty  minutes.  The  tongue  is  often  swollen  and  livid,  and  notimfre- 
quently  shows  marks  of  the  teeth  upon  it.  This  is  particularly  noticeable  in 
those  cases  in  which  convulsion  has  preceded  death.  The  eyelids  are  half  open 
and  the  pupils  dilated.  The  countenance  is  generally  placid,  the  skin  of  the 
face  usually  pallid,  or  if  discoloured  at  all,  possessing  a  faintly  livid  transparency. 


*  Lancet,  Oct.  1,  1859. 
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In  cases  of  death  from  drowning,  the  skin  has  now  and  then  been  observed  to 
present  the  appearance  denominatedj  cutis  anserina ;  but  this  is  by  no  means  a 
common  occurrence. 

In  apncea  from  tbe  external  application  of  mechanical  means,  evidences  of  the 
mode  by  which  death  has  been  induced  generally  remain  visible  for  some 
hours.  There  may  be  abrasion,  ecchymosis,  or  laceration  at  the  injured  parts. 
There  may  be  the  mark  of  a  cord  or  of  fingers  upon  the  neck.  The  hyoid  bone 
may  be  fractured,  the  cartilages  of  the  larynx  dislocated  ;  and  various  other 
evidences  of  mechanical  injuries,  according  to  the  manner  in  which  the  apncEa 
has  been  induced. 

On  the  other  hand,  it  must  not  be  forgotten  that  death  may  arise  from 
mechanical  means,  and  not  a  trace  of  its  nature  be  visible  to  the  eye.  This  has 
frequently  happened  in  cases  of  smothering  and  plugging  of  the  fauces  and 
windpipe.  In  such  cases,  therefore,  the  existence  of  the  apuoea  can  only  be 
detected  by  an  internal  inspection. 

Even  in  cases  of  death  by  hanging,  if  the  body  be  cut  doven  immediately 
after  the  extinction  of  life,  the  mark  of  the  cord  or  rope  entirely  disappears 
within  a  very  few  minutes,  so  that  a  person  examining  the  body  for  the  first 
time  half-an-hour  or  more  after  death,  would  fail  to  discover  any  traces  on  the 
neck  indicative  of  the  manner  by  which  life  was  extinguished.  This  arises 
from  the  fact  that  where  there  has  been  no  excessive  application  of  violence  the 
mark  of  the  cord  is  due  (contrary  to  the  common  idea)  to  the  post-mortem  con- 
striction ;  so  true,  indeed,  is  this,  that  if  a  human  body  be  suspended  by  a  cord 
immediately  after  death  from  ordinary  disease,  and  allowed  to  hang  for  more 
than  half-an-hour,  the  mark  of  the  cord  becomes  permanently  visible.  These 
facts  ought  never  to  be  forgotten  in  post-mortem  examinations  of  medico-legal 
import. 

Moreover,  the  post-mortem  appearances  in  cases  of  poisoning  by  the  sub- 
stances included  rmder  the  head  of  toxic  gases,  vary  as  much  as  the  symptoms 
themselves.  In  some  they  are  even  totally  opposed.  Thus,  for  example,  while 
the  muscular  tissues  and  organs  of  an  animal  poisoned  with  sulphuretted 
hydrogen  are  of  an  intenselj^  dirty-black  colour,  those  of  an  animal  that  has 
succumbed  to  the  effects  of  pure  carbonic  oxide  are  of  the  most  beautiful  ver- 
milion hue.  So  it  can  be  readily  imagined  that,  even  if  we  felt  inclined,  it 
would  be  impossible  for  us,  in  the  short  space  at  our  disposal,  to  give  an  out- 
line of  the  symptoms  and  post-mortem  appearances  produced  by  all  the  sub- 
stances that  might  be  included  under  this  heading. 

As  regards  the  much  vexed  question  of  Miyor  Mortis,  it  may  be  said  that  it 
usually  sets  in  early ;  and  this  is  particularly  the  case  after  drowning  in  cold 
water,  when  a  state  of  semi-freezing  has  been  frequently  observed  instantly  to 
succeed,  if  not  actually  to  usher  in,  death.  So  firmly  are  substances  occasion- 
ally grasped  in  the  clenched  hand  of  the  drowned,  that  they  are  only  to  be 
extracted  from  it  by  the  application  of  great  force.  Cases  are  recorded  where 
the  finger-bones  have  been  actually  fractured  during  the  forcible  opening  of  the 
hand. 

Condition  of  the  brain. — The  cerebral  vessels  have  by  most  authors  been 
particularly  noted  as  being  engorged  with  dark  venous-coloured  blood.  Great 
doubts  have  recently  been  thrown  on  the  value  of  this  sign,  however,  by 
Ackermann,  who  states  that  from  the  results  of  experiments  on  animals,  con- 
ducted according  to  Professor  Bonders'  method  of  rendering  visible  the  con- 
dition of  the  circulation  in  the  brain  during  life,  it  appears  that  death  by 
suffocation  is  always  connected  with  an  exsanguine  state  of  the  cerebral 
vessels ;  the  appearances  of  hypersemia,  so  often  observed,  being  merely  the 
result  of  the  post-mortem  mechanical  distribution  of  the  blood.  The  appear- 
ances of  cerebral  anaemia,  the  author  states,  are  even  distinguishable  in  cases 
where  the  animal  has  been  strangled  with  a  cord  round  its  neck,  and  the  head 
kept  somewhat  lower  than  its  body.  The  anaemic  condition  of  the  brain  is 
gradually  assumed  after  death  if  the  head  be  not  kept  lower  than  the  rest 
of  the  body,  and  it  only  attains  to  its  maximum  an  hour  or  two  after  death. 
If  these  assertions  be  correct,  they  clearly  point  to  the  necessity  of  carefully 
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taking-  into  consideration  tlie  position  of  the  body  after  death,  Lefore  drawing 
uny  conclusions  from  the  state  of  the  cerebral  vessels. 

Ackeruiann  goes  so  far  as  to  say  that  the  condition  of  cerebral  anaemia  is 
equally  observable  after  death  from  compression  of  the  chest,  inhalation  of 
chloroform,  and  injection  of  water  into  the  lungs.  The  results  of  these  ex- 
periments seem  to  explain  why  cerebral  anaemia  has  been  so  frequently  noted 
in  cases  of  death  by  apnoea.  It  must  not  be  forgotten  that  extravasations  of 
blood  under  the  arachnoid  have  been  occasionally  found  in  drowned  persons. 
These  were  probably  due  to  the  injuries  sustained  by  the  head  in  falling  from 
a  height.  Mere  concussion  with  the  surface  of  the  water  has  been  known  to 
produce  it ;  and  it  is  common  enough  in  persons  who  have  come  into  violent 
contact  with  the  bottom,  or  substances  floating  on  the  water,  while  diving.  In 
a  case  of  death  from  the  inhalation  of  chlorine  gas,  it  is  stated  that  the  gas  was 
afterwards  detected  in  the  fluid  of  the  ventricles  of  the  brain. 

Condition  of  the  heart  and  vessels. — Particular  attention  has  been  paid  to  the 
condition  of  the  heart  and  great  vessels  in  cases  of  death  by  apnoea.  It  is  usual 
to  find  the  right  side  of  the  organ,  both  auricle  and  ventricle,  as  well  as  the 
large  vessels  attached  thereto,  highly  engorged  with  dark-coloured  blood. 
The  left  side  of  the  heart,  on  the  other  hand,  is  in  the  majority  of  cases  found 
empty ;  or  if  it  contains  blood,  the  blood  is  of  the  same  venous  hue  as  that  found 
(iccupj'ing  the  right  side  of  the  organ.  The  blood  throughout  the  whole  body, 
indeed,  is  of  a  similar  dark  tint.  Some  state  that  it  presents  the  additional 
])eculiarity  of  being  fluid  ;  but  this  is  far  from  being  always  the  case.  The 
portal  system  is  greatly  engorged.  The  liver,  spleen,  and  kidneys  specially 
partake  of  the  venous  congestion.  It  may  indeed  be  asserted,  in  general 
terms,  that  in  death  by  apnoea  all  the  internal  organs  are  more  or  less  en- 
gorged with  dark  blood.  Most  authors  have  stated  that  the  lungs  are  par- 
1  icularly  so ;  but  although  we  have  had  our  attention  specially  directed  to 
this  point  for  many  years  past,  and  enjoyed  several  opportunities  of  being 
present  at  the  autopsy  of  persons  who  have  perished  by  apnoea,  we  are  forced 
to  admit  that  this  is  not  so  invariably  the  case  as  we  had  been  led  to  expect. 

There  being  no  more  blood  in  a  person  killed  by  apnoea  than  in  one  who 
has  died  from  any  other  cause,  it  is  easy  to  see  that  there  cannot  possibly  be 
ji  general  engorgement  of  the  whole  vascular  system.  If  one  part  of  the  body 
is  particularly  congested,  another  must  be  proportionally  anaemic.  The  venous 
.system  is  full  of  blood  because  the  arterial  is  empty  ;  and  the  simple  reasons 
are — 1st,  that  the  pulsations  of  the  heart  and  vessels  continue  after  the  respi- 
ration and  consequent  circulation  in  the  lungs  is  stopped ;  and  2dly,  the 
1  esilience  of  the  arterial  coats  prevents  the  return  of  the  blood  into  them  from 
the  capillaries.  Again,  as  regards  the  congestion  of  the  internal  organs.  If  it 
be  very  marked,  there  is  a  corresponding  pallor  of  the  external  surface.  This 
is  specially  noticeable  in  persons  drowned  during  the  winter  months,  and  is  due 
to  the  cold  causing  constriction  of  the  cutaneous  vessels  and  driving  the  blood 
inwards. 

Condition  of  the  7-espiratory  system. — In  cases  of  death  by  hanging,  strangula-  | 
tion,  and  suft'ocation,  the  lungs  present  no  characteristic  appearance  ;  unless  it 
be  that,  on  opening  the  chest,  their  tissue  does  not  collapse  in  the  usual  manner,  | 
in  those  exceptional  cases  where  the  exit  of  the  air  by  the  trachea  is  prevented  ] 
by  constriction  or  plugging  of  the  windpipe.  In  cases  of  death  from  the  in-  I 
halation  of  sulphuretted  hydrogen  gas,  the  pulmonary  tissue  is  blackened,  and  I 
in  those  from  carbonic  oxide  gas  of  a  fine  vermilion  hue.  jl 

It  sometimes  happens  when  the  apnoea  is  due  to  the  inhalation  of  toxic 
vapours,  such  as  chloroform,  that  there  are  one  or  more  small  extravasations  of 
blood  found  in  difierent  parts  of  the  pulmonary  tissue.  Sometimes  these  j 
Laemorrhagic  eff"usions  are  quite  superficial,  at  others  deep  seated.  It  is  more  I 
particularly  in  cases  of  death  by  drowning  that  the  lungs  may  be  said  to  pre- 
.«ent  characteristic  appearances,  and  to  these  we  shall  now  make  special  allu- 
sion. 

Some  say  that  water  never  penetrates  the  lungs,  in  consequence  of  spasm  of 
the  glottis  being  induced  as  soon  as  the  fluid  comes  iu  contact  with  the  ope;)- 
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ing  to  the  air-passages.  Others  again,  with  equal  confidence,  assert  that  not 
only  water,  but  any  foreign  substance,  such  as  mud,  duck-weed,  and  chaff, 
which  may  accidentally  chance  to  be  floating  in  it,  are  carried  into  the  lungs. 
Our  personal  experience,  as  well  as  that  of  the  Royal  Medical  and  Chirurgical 
Society's  Committee,*  entirely  negative  the  former,  and  support  the  latter, 
statement. 

Into  the  lungs  of  every  animal,  without  a  single  exception,  experimented 
upon  by  the  Committee,  the  fluid  in  which  the  animal  was  immersed  freely 
entered.  The  extraordinary  force  by  which  substances  are  drawn  into  the 
lungs  in  cases  of  drowning  was  estimated  by  the  Committee,  and  found  to  be 
equal  to  the  raising  of  a  column  of  mercury  four  inches,  f  When  dogs  were 
drowned  in  plaster-of- Paris,  on  examining  the  lungs  after  death  the  white 
plaster  could  easily  be  detected  in  the  minute  bronchial  tubes.  Even  in  the 
lungs  of  guinea-pigs  held  upside  down,  with  only  the  nose  immersed  suffi- 
ciently deep  in  mercury  to  prevent  the  possibility  of  the  animal  getting  any 
air,  globules  of  the  metal  were  readily  detected  in  the  minute  tubes,  thereby 
proving  that  this  weak  animal's  respiratory  efforts  were  capable  of  drawing- 
the  mercury  the  distance  of  one  or  two  inches  in  spite  of  gravitation.  The 
lungs  of  animals  drowned  in  pure  water,  when  examined  immediately  after 
death,  were  found  by  the  Committee  to  be  saturated  and  sodden  with  water 
to  such  an  extent  that  they  pitted  on  pressure,  felt  doughy  to  the  touch,  were 
exceedingly  heavy,  and  incapable  of  collapsing.  The  air-tubes  were  choked 
up  with  a  sanious  foam,  which  consisted  of  blood,  water,  and  mucus,  churned 
up  with  the  air  in  the  lungs  by  the  respiratory  efforts  of  the  drowning  animal. 
On  section  of  the  pulmonary  tissue,  frothy  water  stained  with  blood  poured 
out  at  every  point. 

How  can  this  fact  be  reconciled  with  the  statement  so  often  made,  that  no 
water  is  to  be  found  in  the  human  lungs  after  death  by  drowning  ?  We  have 
ourselves  failed  to  detect  water  in  the  respiratory  organs  of  a  young  woman, 
aged  2.3,  who  committed  suicide  by  drowning.  The  lungs,  when  examined 
twenty-four  hours  after  death,  crepitated  readily  on  pressure,  except  in  the 
most  depending  portions  to  which  the  blood  and  water,  if  there  was  any,  had 
gravitated.  The  failure  in  detecting  water  in  this  case,  however,  did  not 
excite  the  least  surprise,  notwithstanding  our  being  in  possession  of  the  above- 
mentioned  data  ;  for  we  were  at  the  same  time  f  cquainted  with  the  important 
fact  of  the  powerful  absorbing  power  of  the  pulmonary  tissue.  It  is  almost 
impossible  to  say  how  much  water  may  be  taken  into,  and  disappear  by 
absorption  from,  the  lungs  during  the  act  of  drowning.  It  must  be  remembered 
that  the  extinction  of  life  in  cases  of  submersion  is  not  due  to  water  entering 
the  lungs,  but  solely  to  the  absence  of  air.  If  air  be  allowed  to  enter  the 
lungs  at  the  same  time  as  the  water,  the  animal  suffers  little  or  no  inconveni- 
ence from  the  presence  of  the  latter  in  the  pulmonary  tissue.  One  can  wash 
out  the  lungs  by  a  continuous  stream  of  water,  and  the  animal  yet  live.  It 
may  even  be  all  the  better  for  the  species  of  pulmonary  irrigation.  It  is  only 
during  the  first  few  minutes  that  water  induces  much  irritation,  and  causes  the 
animal  to  struggle  and  cough.  The  irritation  soon  subsides ;  and  if  the  water 
is  allowed  steadily  and  slowly  to  flow  into  the  lungs,  no  apparent  inconvenience 
arises.  Even  half-an-ounce  may  be  suddenly  thrown  into  them,  and,  after 
causing  the  animal  to  make  one  or  two  deep  inspirations,  entirely  disappear. 
This  may  be  repeated  at  intervals  of  a  few  seconds  for  at  least  half-an-hour, 
without  in  the  slightest  degi'ee  endangering  life.    All  that  is  required  to  in- 


*  As  it  will  frequently  be  necessary,  in  the  course  of  this  article,  to  refer  to  the 
results  obtained  by  the  Committee,  it  may  perhaps  be  as  well  to  mention  that  the 
gentlemen  composing  it  were — C.  J.  B.  Williams,  W.  S.  Kirkes,  George  Harley,  J.  B. 
Sanderson,  C.  E.  Brown  Sequard,  H.  Hyde  Salter,  W.  S.  Savory,  and  E.  H.  Sieveking, 
Hon.  Sec.  Med.-Chir.  Soc.  (ex-officio).  The  report  appeared  in  the  forty-fifth  volume 
of  the  Society's  Transactions,  1 862. 

t  Vide  report,  Med.-Chir,  Trans,  vol.  xlv.  p.  455. 
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sure  success  in  this  experiment  is  simply  to  allow  of  the  admission  of  a  sufficient 
quantity  of  air  to  keep  up  the  arterialisation  of  the  blood. 

We  have  inserted  and  firmly  tied  into  the  trachea  of  a  large  dog  a  long  glass 
tube,  to  the  upper  end  of  which  a  glass  funnel  was  attached,  in  order  to  enable 
the  experimenter  the  more  easily  to  pour  in  water;  and  while  the  animal  was 
lying  on  its  back,  ounce  after  ounce  of  water  has  been  thus  introduced  into  the 
lungs,  and  from  thence  absorbed  into  its  circulation,  without  producing  any 
visible  disturbance,  except  during  the  few  seconds  that  the  water  in  its  transit 
blocked  up  the  tube  and  prevented  the  entrance  of  air. 

If  water  be,  as  has  been  already  said,  slowly  poured  into  the  lungs,  and  suffi- 
cient air  at  the  same  time  admitted,  thirty,  forty,  or  fifty  ounces  may  be 
easily  introduced  in  as  many  minutes;  and  on  killing  the  animal  an  hour  or  two 
afterwards,  not  a  trace  of  the  liquid  be  found  in  the  pulmonary  tissue ;  the  lungs 
at  the  same  time  appearing  none  the  worse  for  the  experiment. 

There  cannot  be  any  longer  much  question  about  water  entering  the  lungs  in 
cases  of  drowning ;  and  its  absence  in  post-mortem  examination  is  due,  in  all 
probability,  to  its  subsequent  absorption.  In  cases  of  persons  drowned  in  ponds, 
duck- weed  and  other  matters  floating  on  the  water  have  frequently  been  found 
in  the  trachea  and  bronchi,  and  yet  no  liquid  detected  in  the  pulmonary  tissue. 
We  have  observed  that  in  an  animal  that  has  struggled  much,  and  frequently'got 
its  nose  to  the  surface  for  a  sufficient  length  of  time  to  inhale  a  little  air,  there  is 
far  less  water  found  in  the  lungs  than  in  one  that  has  been  from  the  first  wholly 
submerged.  This  is  precisely  what  happens  with  human  beings,  who,  even  in 
cases  of  suicide,  generally  struggle  for  some  time,  and  thus  succeed  in  obtaining 
occasional  gasps  of  air,  at  last  succumbing  to  the  combined  effects  of  exhaustion 
and  suffocation.  Again,  it  may  happen  that  on  removal  from  the  water  the  body 
may  be  so  placed  as  to  admit  of  the  exit  of  any  fluid  that  may  chance  to  be 
present  in  the  trachea  and  lungs.  These  are  points  which  will  be  more  easily 
understood  after  having  discussed  the  pathology  of  drowning,  so  that  it  will  be 
better  in  the  meanwhile  to  turn  attention  to  the  consideration  of  the 

Physiology  and  Patholosy  of  Apncea. 

In  order  to  be  philosophical  as  well  as  practical  in  the  exposition  of  the 
physiology  and  pathology  of  this  mode  of  death,  it  will  be  necessary  to  divide 
the  various  forms  of  death  by  apnoea  into  the  four  following  classes,  the  subdi- 
visions of  which,  for  the  sake  of  brevity,  are  best  put  in  the  shape  of  a  skeleton 
diagram : 

Apncea,  1st,  from  a  mechanical  impediment  to  the  entrance  of  air  into  the 
lungs. 

2nd.  From  drowning. 

3rd.  From  the  absence  of  oxygen  in  the  respired  gas. 

4th.  From  the  inhalation  of  a  toxic  vapour  associated  with  an  absence  of 
oxygen. 


KINDS  or  APNCEA. 
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Apnoea  may  arise  from 


f  External.. 


'Accident., 


1st,  Mechanical 
impediment  to  the. 
entrance  of  air  into 
the  lungs. 


Pressure  oa  the  trunk  preventing 
the  expansion  of  the  chest ;  throt- 
tling ;  garrotting  ;  strangulation  by  a 
cord  ;  hanging;  smothering  by  cover- 
ing the  mouth  and  nostrils,  imbed- 
ding the  face  in  earth,  feathers,  wool, 
&c. ;  paralysis  of  the  respiratory 
muscles  from  injury  to  the  spinal 
cord,  or  to  the  base  of  the  brain  ; 
or  a  double  penetrating  wound  of 
the  chest  admittino:  air. 


Disease. 


2nd,  Drowning 


I    Choking  from  a  morsel  of  food 
■  or  other  substance  blocking  up  the 
fauces ;  plugging  of  the  trachea  by 
,  Internal.  J  a  cherry-stone  or  other  substance ; 

I  constriction  of  the  fauces  and  injury 
1  to  the  glottis  from  application  of 
\corrosive  and  irritating  fluids. 

r  External.  I    Pressure  on  the  trachea  from  an 
'  \  aneurism  or  other  tumour. 

Oedema  of  the  glottis ;  tumour  on 
or  about  the  vocal  cords ;  false  mem- 
brane blocking  up  the  air-passages, 
as  in  diphtheria  and  croup ;  burst- 
ing of  an  abscess  or  aneurism  into 
Internal  J  trachea ;  double  pneumonia  or 
pleursy  ;  accumulation  of  mucus  in 
the  bronchial  tubes ;  apoplexy  at 
the  base  of  the  brain  or  in  the 
medulla  oblongata,  causing  paralysis 
of  the  pneumogastric  nerve  and  of 
the  respiratory  muscles. 

J  In  any  liquid  of  whatever  nature — 
(water,  wine,  beer,  or  brine. 


3rd,  Absence  of  oxygen  in  the  respired  f  Inhalation  of  pure  nitrogen,  hy- 
gases.  jdrogen,  or  any  other  innocuous  gas. 


4th,  Inhalation  ^  In  which  death 
of  a  toxic  gas  or  lis  erroneously  attri- 
vapour.  J  buted  to  apnoea. 


f  Carbonic  acid,  carbonic  oxide,  coal- 
j  gas,  choke-damp,  ammonia,  chlorine, 
sulphuretted  hydrogen,  arsenuretted 
hydrogen,  antinionuretted  hydrogen, 
sulphurous  acid;  nitrous  acid,  hydro- 
cyanic acid,  vapour  of  chloroform, 
ether,  amylene,  or  any  other  volatile 
product. 
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Death  from  a  mechanical  impediment  to  the  entrance  of  air  into  the  lungs. — In 
many  of  tbe  examples  of  death  by  apnoea  cited  in  the  above  table,  it  is  evident 
that  it  must  occasionally  happen  that  the  death  is  accelerated  by  the  direct 
action  upon  the  body  of  the  cause  producing  the  apncea.  Thus,  even  in  the  first 
sub-class,  v?hich  is  specified  as  being  due  to  mechanical  obstruction  to  the 
entrance  of  air  into  the  lungs,  it  can  readily  be  imagined  that  the  patient  does 
not  always  succumb  from  pure  apnoea.  Fracture  of  the  ribs,  rupture  of  the 
liver,  and  many  other  injuries,  may  arise  from  pressure  on  the  trunk,  and  thereby 
tend  greatly  to  accelerate  death.  But  there  can  be  no  doubt  that  in  the  majority 
of  cases  of  sufibcation  arising  from  pressure  on  the  thorax  and  abdomen  pre- 
venting the  expansion  of  the  chest  and  consequent  inhalation  of  air,  apnoea  is  the 
immediate  cause  of  death.  For  example,  it  would  have  been  so  in  the  case  of 
the  black  athlete,  who  nearly  lost  his  life  in  consequence  of  the  shrinking  of 
the  plaster-of-Paris  in  which  he  was  enveloped  while  havmg  a  cast  of  his  body 
taken.  The  plaster  shrank  as  soon  as  it  began  to  set,  and  compressed  the  cbest 
to  such  an  extent  that  the  poor  man  could  neither  breathe  nor  speak,  and  the 
extreme  danger  of  his  situation  was  only  discovered  just  in  time  to  rescue  him 
from  impending  suffocation.  In  this  case  death  would  have  been  the  result  of 
pure  apncea. 

Persons  crushed  in  a  crowd  may  die,  in  the  same  way,  of  pure  apnoea,  and 
even  those  accidentally  buried  beneath  a  fall  of  earth  or  stones,  as  well  as  such 
as  are  strangled  with  a  cord,  garrotted  with  the  arm,  or  throttled  with  the  hand ; 
but  in  no  one  of  these  cases  is  pure  apnoea  of  necessity  the  only  cause  of  death. 
As  a  striking  illustration,  let  us  take  death  by  hanging.  It  is  known  that,  as  a 
rule,  the  person  is  suifocated  by  the  pressure  of  the  rope  on  the  trachea  preventing 
the  admission  of  air  into  the  lungs.  Occasionally  it  happens,  however,  especially 
in  hanging  at  legal  executions,  where  the  body  is  allowed  to  fall  from  a  distance 
with  a  sudden  jerk,  that  the  death  is  instantaneous,  in  consequence  of  dislocation 
or  fracture  of  the  vertebrae  with  an  accompanying  lesion  of  the  spinal  cord.  The 
contrary  may  likewise  occur,  and  instead  of  death  being  more  rapid,  it  may  in 
reality  be  slower  than  in  pure  apncea.  This  may  arise  from  the  position  of  the 
rope  on  the  neck  being  such  as  to  interfere  with  the  circulation  in  the  jugular 
veins,  and  thereby  induce  an  artificial  apoplexy,  which,  by  reducing  the  neces- 
sity for  oxj'gen,  allows  the  life  of  the  individual  to  be  prolonged  beyond  the 
limit  allotted  to  pure  apnoea.  This  statement  will  be  readily  appreciated 
after  the  effects  of  anassthesia  in  cases  of  drowning  have  been  explained. 

It  is  hence  evident  that  if  we  wish  to  study  the  phenomena  presented  in  cases 
of  death  by  pure  apnoea,  arising  from  a  mechanical  impediment  to  tbe  entrance 
of  air  into  the  lungs,  and  to  recognise  the  order  of  their  sequence,  it  will  be 
necessary  to  turn  our  attention  for  a  few  minutes  to  its  least  complicated  form ; 
and  this  imfortunatelj'  can  only  be  satisfactorily  illustrated  by  reference  to  ex- 
periments on  animals.  We  must  therefore  leave  aside,  for  a  time,  the  con- 
sideration of  its  effects  upon  the  human  being. 

The  Committee  of  the  Royal  Medical  and  Chirurgical  Society  has  furnished 
the  following  important  data: 

First,  the  duration  of  the  respiratory  movements. 

Secondly,  the  duration  of  the  heart's  action. 

Thirdly,  the  duration  of  the  heart's  action  in  relation  to  the  duration  of  the 
respiratory  movements. 

The  method  of  experimenting  was  as  follows :  The  animal  was  secured  on  its 
back,  and  the  trachea  exposed  by  a  single  incision  in  the  mesial  line  of  the  neck. 
A  ligature  having  been  passed  round  the  windpipe,  it  was  opened  by  a  vertical 
cut,  and  a  glass  tube,  as  iai'ge  as  could  be  conveniently  inserted,  was  passed  into 
it  for  a  short  distance  downwards,  and  firmly  secured  hy  the  ligature.  Through 
this  tube,  while  patent,  the  animal  breathed  freely,  but  the  supply  of  air  could 
be  at  once  completely  cut  off  by  inserting  a  tightly-fitting  cork  into  the  upper 
end  of  the  tube.  It  was  ascertained  by  separate  experiments  that  the  tube 
thus  plugged  with  the  cork  was  perfectly  air-tight.  From  the  results  of  nine 
experiments  performed  in  this  manner  it  was  found — 

First,  that  in  the  dog  the  average  duration  of  the  respiratory  movements  after 
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the  animal  has  been  deprived  of  air  is  four  minutes  five  seconds ;  the  extremes 
being  three  minutes  thirty  seconds,  and  four  minutes  forty  seconds. 

Secondly,  the  average  duration  of  the  heart's  action  is  seven  minutes  eleven 
seconds ;  the  extremes  being  six  minutes  forty  seconds,  and  seven  minutes  forty- 
tive  seconds. 

Thirdly,  the  results  of  the  experiments  led  to  the  belief  that,  on  an  average, 
the  heart's  action  continues  for  three  minutes  fifteen  seconds  after  the  animal 
lias  ceased  to  make  respiratory  efibrts ;  the  extremes  being  two  and  four  minutes 
respectively. 

In  the  case  of  three  domestic  rabbits  experimented  upon,  it  v^as  found  that 
on  an  average  they  ceased  to  make  respiratory  efforts  in  three  minutes  twenty- 
five  seconds ;  that  their  hearts'  action  stopped  in  seven  minutes  ten  seconds ;  and 
consequently  that  the  interval  between  the  last  respirator)'  effort  and  the  cessa- 
tion of  the  heart's  action  was  three  minutes  forty-five  seconds. 

It  will  be  here  observed  that  there  is  no  very  marked  difference  either  between 
the  duration  of  the  respiratory  movements  or  of  the  heart's  action  in  the  power- 
fully-constituted dog  and  the  weakly-constituted  domestic  rabbit.  It  appears, 
tlHtefore,  that  in  the  absence  of  any  positive  reliable  data  regarding  the  absolute 
duration  of  the  respiratory  movements  and  of  the  heart's  action  in  man  in  cases 
of  death  by  uncomplicated  apnoea,  one  may  venture  to  assume  that  they  do  not 
differ  very  materially  from  tlaose  of  the  animals  just  cited. 

The  next  point  of  importance  to  ascertain  is  the  latest  period  at  which  recovery 
is  possible  after  the  simple  deprivation  of  air.  Here  again  the  Committee  has 
furnished  important  data,  which  may  be  usefully  turned  to  account  in  con- 
sidering the  subject  of  treatment  in  the  case  of  the  human  being. 

The  result  of  the  experiments  led  to  the  conclusion — 1st,  that  a  dog  may  be 
deprived  of  air  during  a  period  of  three  minutes  fifty  seconds,  and  afterwards 
recover  without  the  application  of  artificial  means  ;  and  2dly,  that  a  dog  is  not 
likely  to  recover  if  left  to  itself  after  having  been  deprived  of  air  during  a  period 
of  four  minutes  ten  seconds.  Other  experiments  tended  also  to  confirm  the 
above  fact,  viz.  that  in  dogs  the  doubtful  interval  of  recovery  and  death  lies 
between  three  minutes  fifty  seconds,  and  four  minutes  ten  seconds. 

From  the  results  obtained  by  the  Committee  while  engaged  in  ascertaining 
the  exact  period  after  the  simple  deprivation  of  air  at  which  recovery  is  possible 
under  natural  circumstances  without  the  aid  of  any  artificial  means  of  resusci- 
tation, it  was  found  possible  to  deduce  the  following  conclusions,  which  most 
probably  are  as  applicable  to  man  as  to  the  animals  experimented  upon  by  the 
Committee. 

1st.  That  a  state  of  apncea  being  maintained  for  a  given  time,  the  later  the 
respiratory  efforts  are  continued,  i.  e.  the  shorter  the  interval  between  the  last 
respiratory  effort  and  the  admission  of  air,  the  greater  the  chance  of  recovery. 

2nd.  That  air  being  admitted  at  a  given  time  after  the  last  respiratory  effort, 
the  earlier  the  respiratory  efforts  cease  the  greater  the  chance  of  recovery ;  for 
tlie  earlier  they  cease,  the  shorter  the  interval  between  the  establishment  of,  and 
the  release  from,  the  state  of  apnoea. 

3rd.  In  respect  to  the  relation  between  recovery  and  the  duration  of  the  heart's 
action,  it  was  found  that  under  no  circumstances  did  recovery  ever  occur  when 
the  heart's  action,  as  indicated  by  a  needle*  inserted  into  the  organ,  had 
stopped. 

Apncea  from  submersion. —  We  have  now  to  consider  the  second  form  of  death 
by  apncea,  viz.  that  by  drowning.  As  will  be  immediately  seen,  it  presents 
conditions  differing  widely  from  those  met  with  in  any  of  the  forms  of  death 


*  The  duration  of  the  heart's  action  was  conveniently  ascertained  by  means  of  a 
long  pin  inserted  through  the  thoracic  walls  into  some  part  of  the  ventricles.  So  long 
as  the  heart  continued  to  beat,  the  pin  moved,  and  its  motions  were  thus  recorded  for 
some  time  after  the  cardiac  sounds  had  ceased  to  be  audible.  The  needle  may  be  with- 
drawn and  reinserted  several  times  without  producing  any  other  result  than  slight 
temporary  acceleration  of  the  heart's  action. 
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just  considered,  arising  from  the  mechanical  obstruction  to  the  entrance  of  air 
into  the  lungs. 

First,  as  regards  the  length  of  time  a  person  may  be  submerged  and  yet  re- 
cover. 

Before  discussing  this  point  in  connection  with  the  human  being,  it  ■will  be 
advisable,  in  order  to  place  the  subject  in  its  clearest  light,  tirst  to  examine  the 
results  which  have  been  obtained  from  experiments  on  animals,  as  they  explain 
many  of  the  phenomena  occurring  in  man  which  have  hitherto  been  regarded 
as  obscure. 

Having  seen  what  the  effects  of  simple  apnoea  are,  we  shall  now  proceed  to 
quote  the  results  of  the  experiments  performed  by  the  Committee,  which  illus- 
trate the  effects  of  drowning. 

1st.  When  a  dog  was  kept  under  water  only  one  minute,  it  recovered. 

2nd.  When  a  dog  was  submerged  one  minute  fifteen  seconds,  it  also  re- 
covered. 

3rd.  When  a  dog,  treated  precisely  in  the  same  manner,  was  submerged 
one  minute  thirty  seconds,  it  died ;  and  this  was  invariably  the  case,  even 
when  the  animal  was  not  only  able  to  make  spontaneous  efforts  at  respi- 
ration, but  actually  capable  of  giving  a  cry  after  its  removal  from  the  water. 

Thus,  then,  we  are  here  furnished  with  the  remarkable  fact,  that  whereas  in 
simple  apnoja  recovery  is  always  possible  after  three  minutes  lifty  seconds,  only 
one  and  a  half  minutes'  complete  submersion  in  water  suffices  to  destroy  life. 
To  what  is  this  extraordinary  difference  due  ? 

In  order  to  solve  this  question  the  Committee  placed  two  dogs  under  precisely 
similar  circumstances,  with  the  exception  that  in  the  one  case  the  free  access  of 
water  to  the  lungs  was  permitted,  and  in  the  other  prevented.  The  following 
were  the  experiments  : 

First.  Two  dogs  of  the  same  size  were  fastened  to  the  same  plank  and  sub- 
merged at  the  same  moment,  one  of  them  having  previously  had  its  windpipe 
plugged  in  the  usual  way,  and  the  other  not.  At  the  end  of  two  minutes  they 
were  simultaneously  removed  from  the  water.  The  one  that  had  the  trachea 
plugged  at  once  recovered  ;  the  other  died. 

Secondly.  The  above  experiment  was  repeated,  the  dogs  being  kept  under 
water  four  minutes.  When  removed  from  the  water,  the  dog  that  had  bis 
trachea  plugged  got  up  in  a  few  minutes  comparatively  well ;  while  the  other, 
though  gasping  when  taken  out,  died. 

These  experiments  satisfactorily  show  that  the  difference  between  apnoea 
produced  by  plugging  and  that  by  drowning  is  not  due  to  submersion,  to  de- 
pression of  temperature.,  or  to  struggles,  seeing  that  the  two  animals  were  placed 
imder  precisely  similar  conditions,  with  this  most  important  exception,  that 
in  the  one  case  a  free  passage  of  air  out  of  the  lungs,  and  of  water  into  tbeni, 
was  permitted ;  in  the  other,  the  exit  of  air  and  the  entrance  of  water  were  alike 
prevented. 

There  can  be  no  doubt  that  both  these  circumstances  are  concerned  in  pro- 
ducing the  difference  in  the  results  of  the  two  experiments.  Moreover,  the 
condition  of  the  lungs,  as  revealed  bj'  post-mortem  examination,  appeared  to 
the  Committee  to  furnish  a  further  proof  that  the  shortness  of  the  period  of 
immersion,  which  proves  necessarily  fatal  to  an  animal,  is  mainly  due  to  the 
entrance  of  water,  and  the  effects  thereby  produced. 

On  examining  the  lungs  of  the  animals  deprived  of  air  by  plugging  the  trachea 
they  were  found  simply  congested  ;  but  in  the  animals  drowned,  not  only  was 
the  congestion  more  intense,  accompanied  with  ecchymosed  points  on  the  surface 
and  in  the  substance  of  the  lung,  but  the  air-tubes  were  completely  choked  up 
with  a  sanious  foam,  consisting  of  blood,  water,  and  mucus,  churned  up  with 
the  air  in  the  lungs  by  the  respiratory  efforts  of  the  animal.  The  lung-sub- 
stance too  was  heavy,  and  saturated  with  water. 

Since  the  conclusion  of  the  labours  of  the  Committee,  we  have  carried  the 
enquiry  a  step  further,  and  ascertained  that  the  effects  of  the  water  extend 
beyond  the  mere  pulmonary  tissue.  In  some  carefully  performed  experiments, 
we  found  that  in  cases  of  drowning  the  blood  in  the  left  side  of  the  heart  con- 
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tains  much  more  water  than  that  on  the  right ;  and  when  examined  micro- 
scopically, the  blood-corpuscles  from  the  two  sides  of  the  heart  present  entirely 
different  appearances.  Thus,  for  example,  we  ascertained  that  while  in  the 
hlood  of  the  right  auricle  or  ventricle  the  corpuscles  may  be  nearly  all  serrated, 
in  the  watery  blood  from  the  left  side  of  the  organ  it  is  not  only  frequently 
utterly  impossible  to  detect  a  single  serrated  corpuscle,  but  in  the  latter  blood, 
many  of  the  cells  have  swollen  up,  burst,  and  allowed  their  colouring  matter  to 
escape,  and  stain  the  serum  of  a  deep  red  colour.  In  some  cases  we  also 
noticed  that  occasionally,  when  there  was  scarcely  a  whole  blood-corpuscle  to 
be  seen,  the  field  of  the  microscope  was  occupied  by  an  immense  number  of 
small  bodies  like  escaped  nuclei,  and  we  are  not  yet  quite  certain  that  they 
were  not  nuclei,  notwithstanding  it  was  dog's  blood  we  were  examining,  which 
is  supposed  to  possess  only  non-nucleated  blood-corpuscles.  Although  this 
pecuUar  effect  of  the  water  on  the  blood-corpuscles  may  have  something  to  do, 
as  we  shall  presently  see,  with  secondary  apncea,  we  do  not  consider  that  it 
influences,  to  any  marked  degree,  the  rapid  extinction  of  life  in  cases  of  complete 
submersion.  The  death  in  such  cases  is  much  too  speedy  to  be  thus  accounted 
for.  We  shall  shortly  see  that  the  difference  in  the  time  required  to  drown  and 
to  suffocate  an  animal  must  be  due  to  an  entirely  different  element,  namely,  the 
presence  or  absence  of  air  in  the  lungs.  That  a  moderate  amount  of  air  suffices 
to  sustain  life  for  some  length  of  time  is  well  illustrated,  as  regards  the  human 
being,  in  the  case  of  sponge-  and  pearl-  divers,  who,  through  the  influence  of 
habit,  are  able  to  bear  submersion  for  a  period  which  would  be  exceedingly 
perilous  to  the  non-habituated.  Lefevre  states  that  he  has  seen  Navarino 
sponge-divers  remain  under  water  for  nearly  two  minutes,  their  average  time  of 
submersion  being  about  eighty  seconds.  Mr.  Reynaldo,  late  Port-surgeon  at 
Bombay,  informs  us  that  he  has  frequently  timed  the  most  expert  divers  in  the 
Bombay  harbour,  and  that  some  of  them  could  sustain  entire  submersion  for 
two  and  a  half  minutes.  In  order  to  accomplish  this,  however,  they  are  forced 
to  employ  an  artificial  aid  to  the  retention  of  the  air  in  the  chest.  Immediately 
hefore  diving,  they  forcibly  distend  the  lungs  with  air,  and  instantly  afterwards 
slip  over  the  nose  a  clip  made  of  bullock's  horn,  in  order  to  prevent  any  in- 
voluntary expirations.  The  lips,  being  much  more  easily  controlled  than  the 
nostrils,  are  left  unprotected. 

For  the  reasons  given  at  pp.  885,  886,  when  'reating  in  general  terms  of  the 
effects  of  the  introduction  of  water  into  the  lungs,  it  cannot  be  said  that  the 
greater  rapidity  of  death  in  submersiou  over  simple  apncea  depends  on  the 
deleterious  action  of  the  inspired  water;  and,  as  has  just  been  shown,  it  is 
equally  impossible  to  attribute  it  either  to  the  struggling  of  the  animal  or  to 
the  external  influence  of  the  water  on  the  frame.  Oue  is  thus  compelled  to 
seek  for  another  explanation  of  the  phenomenon.  It  appears  to  our  mind  that 
the  true  explanation  lies  in  the  facts  just  alluded  to,  namely,  that  when  the 
lungs  are  full  of  air,  the  escape  of  which  is  prevented,  the  animal  obtains 
sufficient  oxygen  to  support  life  for  at  least  double  the  time  it  would  do  if  they 
were  entirely  empty.  Thus,  for  example,  when  the  trachea  of  the  animal  is 
plugged,  as  in  the  experiments  of  the  Committee,  not  only  is  the  entrance  of 
water  prevented,  but  the  exit  of  air  is  stopped.  So  also  in  the  case  of  the 
pearl  divers :  the  clip  on  the  nostrils  acts  the  part  of  the  plug  in  the  trachea, 
and,  by  putting  a  restraint  on  involuntary  respiration,  enables  the  individual  to 
retain  in  the  lungs  a  quantity  of  air  from  which  the  blood  can  extract  sufficient 
oxygen  to  prolong  life  within  certain  limits. 

l)r.  Sanderson,  moreover,  informs  us  that  he  has  been  able  to  demonstrate 
this  fact  by  direct  experiment,  and  that  he  finds  that  in  animals  the  duration  of 
life,  up  to  a  certain  point,  is  in  an  exact  ratio  to  the  quantity  of  air  confined  in 
the  chest. 

When  an  animal  is  entirely  submerged  and  fills  its  lungs  with  water,  all,  or 
nearly  all,  the  air  contained  in  the  pulmonary  vesicles  at  the  moment  of  its 
submersion  is  expelled,  and  it  is  thereby  placed  in  the  most  unfavourable 
circumstances  for  the  prolongation  of  its  life.  The  same  thing  occurs  when 
an  animal  is  confined  in  a  jar  of  pure  nitrogen  gas.    The  air  in  the  lungs  is 
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rapidly  replaced  by  a  gas  incapable  of  supporting  life,  and  the  animal  speedily 
perishes — much  sooner  than  if  the  lungs  were  tilled  with  air  and  the  trachea 
plugged.  These  facts,  as  we  shall  presently  find,  are  of  the  utmost  value  in 
connection  with  the  subject  of  treatment ;  for,  as  will  be  seen,  paradoxical  as  it 
may  appear,  the  best  way  to  preserve  life,  under  certain  circumstances,  is  to 
stop  breathiiig. 

Effects  of  syncope  in  cases  of  droioning.  — The  occurrence  of  syncope  is  said 
greatly  to  augment  the  chances  of  recovery  in  cases  of  submersion.  And  it 
does  so,  no  doubt,  within  certain  limits,  for  the  same  reason  as  anaesthesia  does, 
namely,  by  reducing  the  number  of  respirations.  It  has,  however,  a  still 
further  advantage  in  temporarily  arresting  tissue-metamorphosis,  and  thereby 
reducing  the  necessity  for  oxygen.  We  cannot,  however,  believe  that  syncope 
is  capable  of  prolonging  life  beyond  a  very  few  minutes,  for  the  simple  reason 
that  the  heart's  action  cannot  be  arrested  for  even  a  very  brief  space  of  time 
without  inducing  a  fatal  result.  In  a  drowned  animal,  although  the  movements 
of  respiration  stop  much  sooner,  half  as  soon  again  as  in  a  strangled  one,  the 
heart's  action  continues  for  nearly  the  same  length  of  time,  namely,  from  seven 
to  nine  minutes ;  and  in  neither  case  is  it  possible  to  resuscitate  the  animal 
after  the  entire  cessation  of  the  heart's  action. 

It  appears  to  us  that  the  majority  of  persons  have  most  erroneous  notions 
regarding  the  duration  of  syncope  in  general,  and  syncope  under  water  in  par- 
ticular. Many  cases,  where  the  patient  is  not  submerged,  are  mistaken  for 
syncope,  which  are  not  in  reality  such ;  both  the  respiration  and  the  heart's 
action  continuing,  but  so  feebly  as,  in  a  cursory  examination,  to  escape  detec- 
tion. We  doubt  very  much,  judging  from  what  we  know  of  the  phenomena 
of  the  cardiac  action  (for,  be  it  remembered,  there  is  no  direct  evidence  one 
way  or  another),  if  it  is  probable,  or  even  possible,  for  the  heart  to  resume  its 
action  after  live  minutes'  entire  cessation.  This  leads  to  the  question,  How 
long  may  a  human  being  be  under  water,  and  yet  recover  ?  This  entirely  de- 
pends on  the  degree  of  the  submersion,  if  a  person  be  completely  sub- 
merged, and  the  entrance  of  water  to,  and  exit  of  air  from,  the  lungs  not 
prevented,  we  believe  that  recovery  would  be  impossible  after  two  minutes. 
On  the  other  hand,  if  the  air-passages  were  closed  against  the  entrance  of 
water,  and  the  chest  kept  full  of  air,  we  see  no  reason  for  thinking  that  a 
human  being  would  perish  either  more  slowly,  or  more  quickly,  than  a  dog 
placed  under  similar  circumstances — namely,  in  from  four  to  five  minutes. 

The  reason  why  some  persons  remain  a  long  time  in  the  water,  and  yet 
ultimately  recover,  is  that  they  are  never,  or  at  least  only  for  a  very  short  part 
of  the  time,  totally  deprived  of  air.  Every  now  and  then  their  heads  come 
to  the  surface,  and  they  obtain  an  inspiration.  Even  if  they  can  but  gasp  in  a 
small  quantity  of  air,  and  that  too  accompanied  with  water,  they  may  be  able 
to  struggle  on  for  a  long  time,  as  it  is  only  the  total  deprivation  of  air 
that  kills  quickly.  A  person  can  exist  for  an  hour  on  a  very  small  quantity 
of  air,  if  it  be  but  frequently  enough  exchanged.  This  fact  we  see  illustrated 
every  day  in  the  persons  of  patients  suffering  from  pneumonia  supervening 
on  phthisis,  who  struggle  on  for  hours  with  only  a  portion  of  their  lungs 
capable  of  performing  the  functions  of  respiration.  Then,  again,  as  regards 
the  damage  done  to  the  pulmonary  tissue  by  the  entrance  of  water,  that,  we 
have  already  seen,  can  at  most  be  but  very  trifling,  for  the  liquid  is  rapidly 
absorbed  into  the  circulation  from  the  pulmonary  vesicle,  and  leaves  scarcely 
a  trace  of  its  transit  (see  p.  885). 

The  eflect  of  water  upon  the  blood  itself  is  much  more  marked;  for,  as 
was  said  at  pp.  890,  891,  it  thins  the  vital  fluid,  and  when  in  large  quantity 
even  destroys  a  number  of  the  blood-corpuscles.  When  we  consider,  how- 
ever, the  very  large  amouut  of  blood  in  an  adult  body,  at  least  fifteen 
pounds,  and  the  proportionally  small  amouut  of  water  taken  in  at  a  time,  we 
can  readily  understand  how  it  is  that  its  effects  are  rendered  apparent  only  in 
cases  of  complete  submersion.  In  the  case  of  dogs  whose  lungs  have  been 
in-igated  with  water,  it  is  difficult  to  detect  any  deleterious  action  of  the  water 
upon  the  blood-corpuscles;  and  this  probably  arises  from  its  rapid  elimination  pre- 
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venting  anj'  visible  injurious  dilution  of  the  vital  fluid.  Such  an  action  it  must, 
however,  to  some  degree  exert. 

The  effect  of  temperature  on  the  rapidity  of  death  in  cases  of  drmvninff. — The 
temperature  of  the  water  influences  to  some  extent  the  rapidity  of  the  fatal 
result.  If  we  take  the  normal  temperature  of  the  animal  as  the  starting  point, 
we  find  that  death  is  more  rapid  as  we  descend  towards  the  freezing,  and  ascend 
towards  the  boiling  point.  The  temperature  of  the  human  body  being,  in  round 
numbers,  100°  F., — if  a  person  be  submerged  in  water  at  the  freezing  point, 
ceteris  paribus,  the  quicker  is  the  death.  This  conclusion  we  have  arrived  at 
from  the  results  of  experiments  on  animals,  as  well  as  from  what  we  witnessed 
in  the  human  being  a  few  years  ago,  when  fourteen  persons  were  nearly  drowned 
by  the  sudden  breaking-up  of  the  ice  on  the  water  in  the  Regent's  Park.  The 
explanation  appears  simple  enough,  when  we  remember  that  intense  cold  para- 
lyses the  muscular  energies  of  the  individual,  and  thereby  prevents  his  continuing 
the  eS'orts  requisite  to  enable  him  to  get  occasional  inspirations  ;  consequently 
the  person  becomes  totally  submerged  more  quickly  than  he  would  other- 
wise be. 

Heated  water,  on  the  other  hand,  seems  to  favour  death  by  hastening  the 
action  of  the  already  weakened  heart,  as  well  as  by  accelerating  tissue-metamor- 
phosis, and  thereby  increasing  the  demand  for  oxygen. 

It  is  only  when  water  is  considerably  below  or  above  100°  F.  that  the  effects 
of  temperature  become  visible ;  a  degree  or  two  one  way  or  the  other  gives  rise 
to  no  apparent  efliect. 

Apncen  the  result  of  an  absence  of  02  y gen  in  the  resfnred  medium. — The  simplest 
form  of  death  arising  from  apnoea,  or  the  non-arterialisation  of  the  blood,  is 
when  there  is  no  obstruction  to  the  entrance  of  air  into  the  lungs,  but  merely 
an  absence  of  oxygen  in  the  inspired  gas.  This  is  well  illustrated,  for  example, 
when  an  animal  is  placed  in  a  jar  of  nitrogen.  It  dies,  and  that  too  in  a 
very  few  minutes ;  not  from  the  introduction  of  a  poisonous  material  into 
the  system,  but  solely  on  account  of  the  absence  of  oxygen  in  the  inspired 
medium. 

Nitrogen  is  perfectly  harmless  to  animal  life.  We  are  constantly  breathing 
it,  and  suffer  no  disagreeable  effects  from  it.  On  the  contrary,  it  is  a  necessary 
diluent  of  the  oxygen  of  the  air.  The  atmosphere  normally  contains  no  less 
than  79  per  cent,  of  it.  Nitrogen  itself  is,  however,  neither  a  supporter  of  com- 
bustion nor  of  life  ;  hence  it  is  that  animals  cannot  live  in  it.  Moreover,  they 
die  quicker  in  perfectly  pure  nitrogen  than  when  strangled,  for  the  reason 
previously  given — namely,  that  the  inhaled  nitrogen  displaces  a  certain 
amount  of  the  oxygen  from  the  air-vesicles,  and  thereby  reduces  the  animal 
to  the  condition  of  one  whose  air-vesicles  have  been  emptied  of  oxygen 
by  water.  The  influence  of  nitrogen  extends  even  somewhat  farther.  For, 
according  to  Graham's  law  of  the  diffusion,  and  Henry  and  Dalton's  law  of  the 
absorption,  of  gases,  the  inspired  nitrogen  not  only  displaces  the  free  oxygen 
present  in  the  pulmonary  air-vesicles,  but  withdraws  the  absorbed  oxygen 
from  the  blood  itself.  This  is  probably  the  true  explanation  of  the  fact  that 
animals  die  more  rapidly  when  placed  in  perfectly  pure  nitrogen  gas  than  when 
suffocated  in  any  other  waj'.  Hydrogen  acts  in  a  nearly  similar  manner ;  but 
its  effects  on  the  animal  body  have  not  been  sufficiently  studied  to  admit  of  our 
drawing  any  general  conclusions  from  them.  Some  have  even  hinted  that 
hydrogen  gas  has  special  toxic  properties  j  and  if  so,  it  ought,  properly  speaking, 
to  come  under  the  next  head. 

Apncca  from  the  inhalation  of  toxic  gases  and  vapours. — There  are  very  few 
gases  that  cause  death  by  true  apnoea.  Most,  indeed  all,  with  the  exception 
of  nitrogen  and  hydrogen,  and  possibly  even  the  latter,  as  has  just  been  said, 
kill  by  means  of  their  toxic  properties.  Although,  therefore,  we  have  been, 
compelled  pn  this  occasion  to  sacriffce  scientific  accuracy  to  common  custom, 
and  include  under  the  headings  of  death  by  apnoea  that  arising  from  the  in- 
troduction into  the  system  of  noxious  gases  and  vapours  from  volatile  liquids, 
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we  shall  merely  point  out  how  their  action  is  totally  distinct  from  that  of  pure 
apncea,  and  then  pass  on  to  another  department  of  our  subject. 

In  the  case  of  the  inhalation  of  each  of  the  gases  included  under  this  head 
(see  table  at  p.  887),  carbonic  acid,  carbonic  oxide,  charcoal  vapour,  coal- 
pas,  sulphuretted  hydrogen,  arsenuretted  hydrogen,  chlorine,  sulphuric  ether, 
chloroform  vapour,  &c.,  there  may  be,  no  doubt,  an  absence  of  oxygen  in  the 
respired  medium  ;  but  in  no  one  of  these  cases  can  this  be  regarded  as  the  sole 
cause  of  the  fatal  result.  Quite  the  contrary  ;  it  appears  rather  that  the 
destruction  of  animal  life  in  the  majority,  if  not  in  all  of  these  cases,  depends 
much  more  upon  the  entrance  of  the  toxic  agent  into  the  circulation,  than  upon  the 
mere  deprivation  of  oxygen.  Consequently  the  symptoms  manifested  in  cases 
of  poisoning  by  these  gases  differ  according  to  their  chemical  nature,  and  the 
intensity  of  their  poisonous  properties.  Let  us  take  arsenuretted  hydrogen, 
for  instance  ;  if  this  gas  be  so  given  as  to  exclude  the  simultaneous  introduc- 
tion of  oxygen,  the  animal  dies  not  only  much  quicker  than  it  does  when  its 
windpipe  is  tied,  but  also  quicker  than  when  it  is  suftbcated  in  pure  nitrogen 
gas  ;  the  cause  of  the  difference  in  the  rapidity  of  action  being  simply  due  to 
the  toxic  effects  of  the  gas  upon  the  nervous  system.  With  chloroform  the 
fact  is  equally  well  exemplified.  Death  from  chloroform  is  commonly  placed 
among  the  deaths  from  suffocation.  Now,  the  results  of  the  experiments  of  the 
chloroform  Committee  of  the  Royal  Medical  and  Chirurgical  Society  (1864)  have 
shown  that  a  chloroform  death  is  not  one  by  apncea  at  all,  but  is  unmistakably 
one  by  pure  asthenia.  When  the  undiluted  vapour  of  chloroform  is  introduced 
into  the  lungs,  animal  life  is  rapidly  de.stroyed,  much  more  rapidly  indeed 
than  under  even  the  very  quickest  form  of  death  bj'  apncea.  Thus,  while  a 
drowned  dog  makes  attempts  at  respiration  during  at  least  two  minutes,  and 
its  heart's  action  continues  to  be  perceptible  for  seven  minutes,  a  dog  poisoned 
with  undiluted  chloroform  vapour  inevitably  dies  in  fifteen  seconds ;  both  re- 
spiration and  cardiac  pulsation  being  totally  annihilated  in  that  brief  space  of 
time.  These  are  fortunately  not  the  usual  effects  of  chloroform  ;  for  since  it  is 
generally  given  in  a  diluted  state,  the  oxygen  of  the  atmospheric  air  with 
which  it  is  accompanied  suffices  to  arterialise  the  blood  sufficiently  for  the 
maintenance  of  organic  life.  But  even  death  arising  from  diluted  chloroform 
vapour  is  in  no  case  due  to  apncea,  but  to  the  poisonous  nature  of  the  sub- 
stance itself.  This  is  proved  by  the  cessation  of  the  heart's  action  occurring 
almost  as  soon  as  efforts  at  respiration  cease,  as  well  as  by  the  blood  on  the 
right  side  of  the  heart  being  darker  than  that  on  the  left,  neither  of  which  is 
ever  the  case  in  apncea  ;  the  heart  in  apncea  always  continuing  to  beat  two  or 
three  minutes  after  the  respiration  has  stopped,  and  the  colour  of  the  blood  on 
both  sides  being  invariably  identical. 

Even  carbonic  acid  circulating  in  the  capillaries  acts  as  a  direct  poison  on  the 
tissues.  This  we  have  seen  well  illustrated  while  studying  the  duration  of  the 
cardiac  pulsations  after  diffei-ent  modes  of  death.  Thus,  the  heart  of  a  cat 
that  has  been  suddenly  deprived  of  life  by  section  of  the  spinal  cord  at  the 
vital  point,  will  continue  to  pulsate,  under  favourable  circumstances,  for  forty 
minutes  after  the  animal's  death  :  whereas  the  heart  of  a  cat  allowed  to  die 
slowly  by  strangulation,  under  the  same  circumstances,  generally  stops  in  less 
than  twenty  minutes  after  the  death  of  the  animal. 

Enough,  we  think,  has  been  said  to  show  that  these  gafses  and  vapours  are 
in  reality  active  poisons;  and  perhaps  also  suflicient  to  convince  our  readers 
that,  notwithstanding  the  extreme  interest  of  the  subject,  it  would  be  injudicious 
for  us  to  give  to  it  more  prominence  in  an  essay  on  apncea. 

Theory  or  the  Cause  of  Death  in  Apncea. 

Various  authors  in  explaining,  or  attempting  to  explain,  the  reason  of  the 
cessation  of  the  vital  functions  in  cases  of  death  by  apncea,  have  given  very 
different  views  on  the  subject.  One  ascribes  the  death  to  a  mechanical  stagna- 
tion of  the  blood  in  the  lungs  (Haller's  original  doctrine).    Another  thinks  it 
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due  to  the  non-stimulating  venous  blood  failinof  to  excite  the  heart's  action 
(Goodwyn).  A  third,  to  the  poisonous  effects  of  venous  blood  upon  the  tissues 
(Bichat).  A  fourth,  to  the  gradual  failing  of  the  blood  to  penetrate  the  pul- 
monary tissue  (Alison).  While,  lastly,  the  doctrine  which  has  now  received 
almost  universal  assent  is  that  first  propounded  by  Kay,  namely,  that  the 
cause  of  death  in  apncea  is  due  to  the  circumstance  of  the  capillaries  of  the 
lungs,  which  usually  convey  arterial,  being  incapable  of  conveying  venous 
blood;  and  consequently  that  the  blood,  as  Haller  said,  stagnates  in  the 
lungs.  Moreover,  that  the  functions  of  the  muscular  organs,  the  heart  included, 
gradually  cease  on  account  of  this  arrest  of  the  pulmonary  circulation,  and 
not,  as  Bichat  imagined,  because  of  venous  blood  possessing  any  no.xious 
quality. 

It  is  thus  seen  that,  in  Kay's  doctrine,  although  it  is  doubtless  admitted 
that  in  death  by  apnoea  the  heart's  action  is  weakened  in  consequence  of  the 
imperfect  stimulus  afforded  to  it  by  the  venous  blood  penetrating  its  sub- 
stance, the  main  cause  of  the  failure  of  the  circulation  is  supposed  to  be  the 
difficulty  which  the  non-arterialised  blood  finds  in  passing  through  the  capil- 
laries of  the  lungs.*  This  theory  was  thought  consistent  with  all  the  pheno- 
mena observed  in  cases  of  death  from  apncea.  It  will  be  found,  however,  from 
what  has  preceded,  that  in  the  explanation  of  apncea,  as  now  understood,  this 
theory  is  open  to  certain  grave  objections.  Indeed,  the  same  observation  is 
applicable  to  all  the  theories  that  have  as  yet  been  advanced  ;  for  the  parti- 
cular reason,  that  they  one  and  all,  with  the  exception  of  Goodwyn's,  have  for 
their  foundation  that  part  of  the  original  doctrine  of  Haller  which  attributes 
the  failure  of  the  heart's  power  and  loss  of  nerve-function  to  the  arrest  of  the 
pulmonary  capillary  circulation. 

The  results  of  Goodwyn's  experiments,  had  they  been  properly  considered, 
might  have  led  to  a  different  conclusion  from  the  above  ;  for  in  them  it  is 
clearly  shown  that,  for  a  time  at  least,  the  non-arterialised  blood  passes  through 
the  lungs,  and  enters  the  left  auricle  and  ventricle  of  the  heart.  Moreover,  in 
apncea  it  is  the  right  side  of  the  organ  that  first  ceases  to  pulsate.  Bichat 
appears  to  have  had  a  clearer  idea  of  the  sequence  of  death  in  apnoea  than  any 
previous  or  subsequent  writer,  and  may  be  said  to  have  only  failed  in  arriving 
at  the  truth  from  having  held  to  the  idea  that  venous  blood  poisons  the  tissues 
with  which  it  is  brought  in  contact. 

In  attempting  to  explain  the  cause  of  death  by  apncea,  it  is  necessary  to  go  a, 
step  or  two  farther  than  has  hitherto  been  done ;  and,  instead  of  merely  limit- 
ing the  question  to  an  explanation  of  the  most  prominent  of  the  effects  of  this 
mode  of  death,  to  attempt  to  follow  up  the  subject  until  we  arrive  at  the 
proemial  cause  of  the  arrest  of  the  various  functions.  In  order  to  do  this,  it  is 
necessary  to  begin  ab  initio. 

As  is  well  known,  the  continual  afflux  of  arterialised  blood  to  the  various 
animal  tissues  is  a  condition  not  only  important  but  imperative  to  the  continuance 
of  life.  All  the  molecular  transformations  of  organised  matter,  o*"  which  '  life  ' 
is  but  the  manifestation,  are  so  utterly  dependent  on  the  continued  supply  of 
scarlet  blood,  that  no  sooner  is  it  cut  off  than  they  instantly  cease.  Without 
oxygen  there  can  be  no  life.  Not  a  single  new  cell  can  be  formed,  not  a  single 
old  one  can  be  destroyed,  without  the  influence  of  this  all-important  agent. 
From  the  first  moment  the  animal  germ  springs  into  existence,  during  its  deve- 
lopment into  tissues,  and  throughout  its  whole  life  as  an  organised  body,  up  to 
the  time  of  its  death,  arterialised  blood  is  being  uninterruptedly  employed  ; 
and  in  exact  proportion  to  its  supply,  ceteris  paribus,  are  the  many  and  intricate 
organic  functions  accelerated  or  retarded.  Nervous  action,  muscular  contraction, 
secretion,  and  excretion,  are  all  equally  under  its  sway  ;  so  that  it  is  impossible 
to  feel  in  the  least  degree  astonished  that  in  apncea,  which  essentially  consists 
in  the  arrest  of  the  oxygenisation  of  the  blood,  all  the  functions  of  life  should 
be  rapidly  brought  to  a  standstill. 


*  Vide  Watson's  Lectures  on  the  Practice  of  Medicine,  3rd  ed.  vol.  i.  p.  69. 


Apnoea  may  with  perfect  justice  be  defined  as  death  from  arrested  interstitial 
nutrition. 

Were  it  considered  necessary  to  prove  the  basis  on  which  this  doctrine  rests, 
there  would  be  no  difficulty  in  so  doing ;  for  all  that  is  required  is  simply  to 
draw  a  parallel  between  the  effects  of  a  deficient  supply  and  an  impaired  quality 
of  nutritive  material  on  the  various  functions  of  the  body,  when  it  will  be  im- 
mediately seen  that  their  eff"ects  are  in  reality  identical.  For  example,  we  have 
a  striking  illustration  of  the  effects  produced  on  the  body  by  a  sudden  deficiency 
in  the  supply  of  blood  presented  to  us  in  cases  of  death  by  haemorrhage.  In 
these  cases  there  is  of  course  an  actual  absence  of  the  nutritive  materials  ;  and, 
as  will  presently  appear,  that  absence  gives  rise  to  precisely  the  same  chain  of 
symptoms  as  is  met  with  in  pure  apnoea  ;  which,  on  the  other  hand,  is  an  apt 
illustration  of  the  eflf'ects  of  an  impaired  quality  of  the  material. 

Thus,  in  death  by  hcemorrhage,  there  are  the  confusion  of  ideas,  the  uncon- 
sciousness, the  convulsions,  the  stupor,  the  paralysis  of  the  muscles,  the  stoppage 
of  respiration,  and,  lastly,  the  cessation  of  the  heart's  action  ;  all  following  upon 
each  other  in  precisely  the  same  order  of  sequence,  and  with  the  same  ultimate 
result,  as  in  those  cases  where  there  is  no  absence  of  the  materials  themselves, 
but  only  of  that  substance  which  fits  them  for  the  performance  of  their  peculiar 
office — oxygen. 

The  same  thing  even  occurs,  when  not  only  the  materials  but  also  the 
oxygen  itself  is  present,  if  the  two  are  prevented  from  combining,  and  thereby 
becoming  fitted  for  the  purposes  of  nutrition.  This  occm-s,  for  example,  when 
there  is  present  in  the  circulation  a  foreign  material  which  possesses  the  property 
of  preventing  the  constituents  of  the  blood  from  entering  into  combination  witli 
oxygen.  In  such  a  case,  precisely  the  same  symptoms  may  be  induced  as  we 
have  seen  follow  either  the  entire  absence  ot  both  nutritive  materials  and  of 
oxygen,  as  in  hemorrhage  ;  or  only  an  absence  of  oxygen,  as  in  apnoea.  Alcohol 
might  be  cited  as  an  example  of  a  substance  possessing  the  power  above  alluded 
to  ;  and  the  symptoms  it  gives  rise  to,  when  taken  in  a  poisonous  dose,  closely 
resemble  in  many  respects  the  effects  of  slowly-inducei  apnoea.  The  peculiar 
effect  which  alcohol  exerts  in  preventing  the  oxidation  of  the  constituents  of 
the  blood  has  been  illustrated  by  us  in  the  following  manner : 

A  certain  amount  of  cow's  blood  was  confined  with  an  equal  quantity  of  pure 
atmospheric  air,  and  kept  at  a  moderate  temperature  during  twenty-four  hours. 
At  the  expiration  of  that  period  the  air  was  found  to  have  undergone  a  change  : 
it  had  lost  oxygen  and  gained  carbonic  acid. 

For,  while  the  pure  atmospheric  air  brought  in  contact  with  the  blood  con- 
sisted of 

Own  20-960 1  ^^^^j20'962 

Carbonic  acid       .       .       .    0  002 ) 

Nitrogen       ....  79-038 


100000 


that  removed  from  the  retort  after  its  twenty-four  hours'  contact  with  the  blood 
consisted  of 

Oxygen  .  .  .  .  .  10-58 1 
Carbonic  acid  ....  3-33  j 
Nitrogen  86-09 


total  14-91 


100-00 


thereby  showing  that  oxygen  had  been  absorbed,  and  carbonic  acid  exhaled. 
To  a  precisely  similar  quantity  of  blood  from  the  same  animal  was  added  5 
per  cent  of  alcohol.  The  blood  was  then  placed  in  contact  with  an  equal  amount 
of  pure  atmospheric  air,  and  kept  twenty-four  hours  at  the  same  temperature 
and  under  precisely  the  same  circumstances  as  the  others ;  notwithstanding 
■which  the  air  on  analysis  was  not  found  to  have  become  nearly  so  much  changed 
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as  in  the  second  case  when  it  was  in  contact  with  pure  blood. 

the  air  was  found  on  analysis  to  consist  of 

Oxygen  ....  16-59 1 
Carbonic  acid  ,  .  .  2-.38  J 
Nitrogen     ....  81-0.3 


On  the  contrary, 


total  18-97 


100-00 


provinnr  that  alcohol  possesses  to  some  extent  the  power  of  arresting  the 
arterialisation  of  the  blood,  and  thereby  its  becoming-  fitted  for  the  purposes  of 
nutrition.* 

The  effects  of  alcohol  and  many  other  substances  on  the  nervous  system  are, 
in  a  great  measure,  due  to  their  action  on  the  blood ;  and  if  the  above  expla- 
nation be  the  correct  one,  there  can  be  no  difficulty  in  understanding  why,  in 
certain  cases  of  poisoning,  the  symptoms  so  frequently  resemble  in  some  respects 
those  met  with  in  pure  apnoea. 

As  a  further  illustration  of  the  intimate  connection  between  functional  activity 
and  oxidation,  we  might  call  attention  to  what  is  observed  to  occur  during  mus- 
cular contraction. 

It  is  a  well-known  i'act  that  the  exposed  muscles  of  the  frog  absorb  oxygen 
and  exhale  carbonic  acid  in  definite  proportion,  so  long  as  muscular  irritability 
continues;  and  that  as  soon  as  the  irritability  of  the  muscles  ceases,  an  import- 
ant difference  occurs  in  the  amount  of  the  gases  interchanged.  Moreover,  we 
have  found  that  anything  that  intei-rupts  the  interchange  of  the  gases  tends  to 
arrest  the  muscular  action.  This  is  best  seen  in  connection  with  the  rhythmical 
action  of  the  involuntary  muscles  of  the  heart  when  it  has  been  sepai-ated  as  far 
as  possible  from  all  nerve-influence.  As  is  well  known,  the  extirpated  heart  of 
a  healthy  frog  will  continue  to  pulsate  regularly  fi  r  an  hour  after  its  separation 
from  the  nerve-centres  ;  we  have,  however,  obseivei  that  if  the  heart  be  placed 
in  contact  with  any  of  those  substances  that  possess  the  power  of  preventing  the 
arterialisation  of  the  blood,  its  action  is  speeaily  arrested.  In  illustration  of  this 
we  may  cite  tlie  following  experiment  which  we  performed  several  years  ago 
{Lancet,  14th  June  1856). 

When  the  hearts  of  two  frogs  are  removed  from  the  body,  and  one  placed  in 
pure  distilled  water,  while  the  other  is  put  into  a  solution  of  the  acetate  of 
strychnia  (strychnia  has  the  power  alluded  to,  of  preventing  the  absorption  of 
oxygen  and  exhalation  of  carbonic  acid  by  the  blood),  the  former  will  pulsate 
regularly  for  more  than  an  hour,  the  latter  will  cea^e  to  beat  in  from  one  to  Jive 
minvtf  s,  according  to  the  strength  of  the  solution  of  the  poison.  And  what  is  still 
more  remarkable,  the  contractile  power  of  the  heart  is  gone  for  ever.  Mechanical, 
chemical,  or  galvanic  stimuli  alike  fail  to  reawaken  it. 

[Since  the  foregoing  was  written,  we  have  had  occasion,  in  the  capacity  of 
member  of  the  Koyal  Medical  and  Chirurgical  Society's  Chloroform  Committee, 
to  study  the  effects  of  the  direct  action  of  the  vapour  of  chloroform  and  ether 
upon  the  heart.  For  this  purpose  tlie  following  experiment  was  performed: — 
Three  small  glass  jars  were  placed  in  a  row,  and  each  covered  with  tin-foil  from 
the  centre  of  which  descended  a  small  hook,  to  which  was  attached  by  the 
aorta  the  heart  of  a  healthy  frog.  All  three  were  retiiined  under  precisely  the 
same  circumstances,  with  the  exception  that  in  the  bottom  of  one  jar  were  a 
few  drops  of  chlorofoi-m,  in  another  a  similar  quantity  of  ether,  and  in  the  third 
the  same  amount  of  distilled  water.  The  result  was,  that  while  the  heart  that 
was  suspended  in  aqueous  vapour  pulsated  regularly  for  an  hour  or  so,  that  in 
ether-vapour  stopped  in  less  than  fifteen  minutes,  while  the  one  in  the  atmo- 
sphere of  chloroform  ceased  to  pulsate  within  ten  minutes.  Facts  which  add 
still  further  strength  to  the  foregoing  opinion.] 

No  one,  we  suppose,  at  present  doubts  the  fact  that  the  ultimate  cause  of 


*  See  the  author  '  On  the  Influence  of  Physical  and  Chemical  Agents  upon  Blood 
with  special  reference  to  the  Mutual  Action  of  the  Blood  and  the  Eespiratory  Gases, 
Fhil.  Trans.  1865,  p.  717. 
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death  in  apncea,  no  matter  in  what  manner  it  may  be  induced,  is  the  absence  of 
oxygen.  We  may  add,  that  in  our  opinion  this  absence  of  oxygen  acts  in- 
directly, and  that  the  extinction  of  animal  life  is  in  consequence  of  the  consti- 
tuents of  the  blood  not  having  undergone  the  oxidation-process,  which  is 
essential  to  the  proper  performance  of  their  functions  when  brought  in  contact 
with  the  various  tissues  and  organs  of  the  frame.  The  confusion  of  ideas,  the 
unconsciousness,  the  convulsions,  the  stupor,  the  paralysis  of  the  muscles,  the 
stoppage  of  respiration,  the  arrest  of  the  heart's  action,  appear  to  us  to  be  one 
and  all  due  to  the  same  cause,  arrested  interstitial  jintrition.  It  is  thus  seen, 
then,  that  what  others  have  hitherto  regarded  as  the  primary  cause  of  death  in 
apnoea,  namely,  the  stoppage  of  the  circulation  in  the  lungs,  the  failure  of  the 
heart's  action,  &c.,  we  look  upon  as  merely  the  secondary  effects  of  the  gradual 
extinction  of  life.  No  one  would,  of  course,  venture  to  assert  that  the  above 
is  of  necessity  the  true  explanation  of  death  by  apnoea;  for  all  are  well  aware 
that,  as  science  advances,  new  facts  may  be  discovered  which  may  either  demand 
its  modification  or  abandonment ;  but  one  thing  we  may  veuture  to  assert, 
namelv,  that  this  '  arrested  interstitial  nutrition '  theory  is  by  far  the  least  open 
to  objection  of  any  that  has  hitherto  been  propounded,  and  that  it  has  the 
advantage  not  only  of  giving  a  rational  explanation  of  the  symptoms,  and  their 
order  of  sequence,  but  is  also  in  perfect  conformity  with  the  appearances  observed 
after  death. 

Secondary  Apn(Ea. 

We  have  now  to  call  attention  to  the  fact  which  has  been  so  frequently 
observed,  more  particularly  in  cases  of  drowning,  that  an  individual  may 
apparently  recover  from  the  primary  effects  of  apnoea,  and  after  the  lapse  of  some 
minutes,  hours,  or  days,  suddenly  expire  without  any  apparent  cause.  This 
secondary  death  occurs  not  only  after  drowning,  but  after  each  and  all  of  the 
causes  of  apncea  given  in  our  table.  Indeed,  it  is  not  much  less  common  after 
hano-ing  than  after  drowning ;  and  it  has  been  equally  observed  after  the 
administration  of  poisons,  more  especially  of  the  volatile  group  denominated 
ansBsthetics. 

Lest  some  may  imagine  that  the  .secondary  form  of  death  now  under  con- 
sideration is  nothing  more  than  death  following  upon  imperfect  resuscitation,  we 
may  at  once  inform  them  that  it  is  entirely  different.  Take,  for  example,  a 
case  of  drowning ;  and  we  may  quote  the  following,  which  we  heard  of  in  con- 
sequence of  the  gentleman  in  whose  practice  it  unfortunately  occurred  being 
unjustly  accused  of  having  treated  the  case  improperly  The  patient,  a  healthy 
young  man,  while  bathing,  accidentally  got  out  of  his  depth,  and  before  being 
rescued  became  much  exhausted.  On  his  removal  from  the  water,  he  was 
quite  unconscious,  although  the  respiratory  process  still  continued.  The  usual 
restoratives  were  applied,  and  the  patient  was  soon  able  to  speak.  He  was 
taken  home,  and,  at  the  suggestion  of  the  medical  attendant,  who  considered 
him  out  of  all  dfinger,  had  some  opening-medicine  given  to  him  and  was  put  to 
bed.  In  the  middle  of  the  night,  about  ten  hours  after  his  immersion,  he  was 
suddenly  heard,  by  a  person  who  occupied  the  same  apartment,  to  make  a 
noise  as  if  in  a  convulsion.  When  a  light  was  obtained,  it  was  found  that  he 
had  become  quite  livid  in  the  face  ;  and  before  medical  aid  could  be  procured, 
he  expired.  At  the  post-mortem  examination  nothing  was  detected  to  account 
for  the  sudden  death. 

This  we  regard  as  a  death  from  secondary  apnoea. 

Sir  R.  Brodie  relates  the  case  of  a  lad  who  was  found  hanging  by  the  neck 
insensible,  who  died  twenty-four  hours  after  he  was  cut  down  ;  and  at  the  post- 
mortem examination  nothing  abnormal  was  detected  in  the  body  except  con- 
gestion of  the  cerebral  vessels. 

Linhart,  again,  rehites  a  most  interesting  case  of  a  perfectly  healthy  peasant 
who  died  eighteen  and  a  h.alf  liours  after  having  been  rendered  only  partially 
insen-sible  bv  an  oimce  and  a  half  of  chloroform  given  in  the  usual  way  over  a 
period  of  thirty  minutes.    The  patient  continued  perfectly  well  until  the  next 
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mornino-  at  six  o'clock,  when  he  suddenly  died.  On  examining  the  body, 
twenty-four  hours  after  death,  all  the  organs  were  found  healthy. 

These  eases,  which  have  generally  been  classed  under  the  head  of  death 
either  arising  from  collapse  or  of  spasm  of  the  glottis,  are  certainlj'  peculiar ; 
but  nevertheless  we  consider  them  as  merely  the  secondary  results  of  the 
arrested  interstitial  nutrition  that  took  place  during  the  period  that  the 
breathing  was  partially  arrested. 

If  we  may  be  allowed  to  use  a  homely  expression  in  order  to  illustrate  how 
the  secondary  apnoea  may  arise  from  a  preceding  mal-nutrition,  we  should  say 
that  it  does  so  in  the  same  way  as  a  single  layer  of  bad  bricks  put  into  a  house 
while  building  may  cause  at  a  subsequent  period  its  premature  decay  ;  the  layer 
of  bad  tissue  laid  down  during  the  temporary  cessation  of  respiration  induces 
the  subsequent  premature  decay  of  animal  life.  This  theory  will  be  still  better 
understood  if  we  illustrate  it  by  what  is  observed  to  occur  to  horses  aft'T  tem- 
porary starvation. 

Many  years  ago  the  French  government  appointed  a  commission  to  enquire 
into  the  effects  of  starvation  on  cavalry  horses;  and  the  results  obtained  were 
not  only  interesting,  but  most  important.  Among  others,  for  example,  it  was 
found — 

1st.  That  after  ten  days'  total  deprivation  of  food,  a  horse  is  still  able  to 
gallop,  although  not  very  long ;  and  after  being  again  well  fed,  makes  a  tole- 
rably rapid  recovery. 

2nd.  That  a  horse  may  live  for  twenty  days  without  nourishment  of  any  kind, 
and  still  make  a  temporary  recovery. 

3rd.  That  an  animal  starved  for  a  certain  time,  although  he  makes  a  tem- 
porary recovery,  never  regains  his  pristine  strength,  no  matter  how  well  fed  he 
may  subsequently  be. 

Thus  it  was  found,  that  though  the  horses  that  had  been  kept  fasting  during 
a  period  of  ten  days,  and  then  well  fed,  apparently  recovered  rapidly  from  the 
eflects  of  the  starvation,  yet  they  never  were  so  strong  as  other  horses,  and  that 
they  succumbed  to  disease  much  more  readily  than  others.  This  failure  in  the 
vital  stamina,  if  it  may  be  so  termed,  we  believe  was  owing  to  the  mal-nutrition 
that  occurred  during  the  previous  term  of  starvation.  The  subsequent  death 
of  the  horse  might  therefore  be  said  to  be  the  secondary  result  of  starvation. 
The  peculiar  condition  of  the  red  blood-corpuscles,  which  was  mentioned  as 
occurring  in  case  of  drowning,  may  in  some  degree  aid  in  the  understanding  of 
what  is  here  termed  mal-nutrition,  as  applied  to  the  secondary  apnoea  of  drown- 
ing. It  will  be  remembered  that,  while  abundance  of  serrated  blood-corpuscles 
was  found  in  the  blood  of  the  right  side  of  the  heart,  there  was  not  only  a 
total  absence  of  them  in  the  watery  blood  of  the  left,  but  that  a  great  number 
of  the  normal  blood-cells  had  disappeared ;  the  field  being  occupied  by  small 
granular  bodies,  looking  something  like  nuclei,  that  might  have  escaped  from 
the  swollen  and  burst  corpuscles.  This  observation  was  of  course  made  upon  a 
fatal,  and  consequently  exaggerated,  case ;  but  it  is  very  easy  to  imagine  a  less 
formidable  one,  in  which,  during  the  period  of  recovery  from  the  effects  of 
drowning,  a  layer  of  bad  tissue  might  be  deposited  from  the  partially  disor- 
ganised blood-corpuscles,  which  of  necessity  would  diffuse  themselves  througl:- 
out  the  circulation  along  with  those  that  had  escaped  the  pernicious  action  of 
the  water.  We  are  here  speaking  of  the  visible  effects  of  drowning  upon  the 
circulation;  but  how  many  and  intricate  are  the  changes  which  may  have 
taken  place  in  the  blood,  during  the  period  of  apnoea,  that  are  entirely  beyond 
the  cognisance  of  our  senses  ! 

In  order  properly  to  comprehend  the  meaning  and  pathology  of  seeondarv 
apnoea,  it  is  necessary  to  have  a  clear  idea  of  the  process  of  nutrition. 

It  is  a  common  belief  that,  as  we  eat  and  sleep  at  stated  periods,  nutrition  is 
not  a  constant  but  an  intermittent  funct'.oii;  an  opinion  from  which  we  entirely 
dissent,  as  not  being  in  conformity  with  the  present  state  of  pliysiological 
science.  To  our  mind  nutrition  appears  to  be  a  constant  process;  fluctuating, 
it  may  be,  but  nevertheless  continual.  The  secretion  of  milk,  urine,  bile,  and 
semen  goes  on  during  every  hour  of  the  daj'  and  every  minute  of  the  night.  It 
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is  only  the  expulsion  of  the  accumulated  products  that  is  periodic.  So  aprain 
with  food.  Just  as  the  camel  can  pass  several  days  without  drinking,  if  he  has 
previously  supplied  his  reservoir  with  water,  so  can  man  g-o  several  hours 
without  eating,  if  he  has  previously  laid  into  his  stomach  a  stock  of  food.  The 
animal,  like  every  other  machine,  to  do  constant  work  must  have  a  constant 
supply  of  material.  Life,  indeed,  might  not  inappropriately  be  compared  to  a 
web  of  cloth  made  of  the  purest  American  cotton,  and  each  stoppage  in  nutri- 
tion to  a  flaw.  Thus  each  disease,  each  temporary  illness,  although  not  pro- 
ducing an  actual  gap,  would  weaken  the  web  by  introducing  into  it  an  inferior 
quality  of  cotton.  It  might  only  be  a  single  thread,  or  it  might  be  many 
threads ;  but  still  the  web  would  be  weakened  by  their  presence.  Do  we  not 
every  day  see  around  us  evidence  of  the  flaws  in  the  human  webs?  Look,  for 
example,  at  the  teeth.  Are  the  furrows  we  occasionally  see  across  them  not 
the  tell-tales  of  the  severe  illness  of  youth  ?  Are  they  other  than  the  marks  of 
arrested  nutrition  ?  So  again  with  the  nails :  do  they  not,  after  a  smart  attack 
of  scarlet-fever,  indicate  by  their  grooves  the  severity  of  the  illness  ?  Can  the 
falling  out  of  the  hair  after  typhus  be  said  to  be  due  to  anything  else  than 
temporarily  arrested  nutrition  ?  Even  the  mind  itself  does  not  escape  the 
general  ill.  Bad  tissue  deposited  produces  bad  memory.  Old  people  remember 
distinctly  all  that  occurred  to  them  in  their  youth,  when  good  tissue  was  being 
laid  down;  but  forget  the  occurrences  of  the  previous  day,  when  in  old  age  the 
material  is  of  an  impaired  quality.  So  also  it  is  found,  and  for  a  similar  reason 
probably,  that  it  occasionally  happens  that,  after  a  severe  illness,  little  is  re- 
membered of  what  occurred  during  it.  Interstitial  nutrition  is  constantly 
going  on,  and  it  cannot  be  for  an  instant  interrupted  without  threatening  to 
bring  the  machine  to  a  stand-still,  iloreover,  we  might  go  a  step  farther,  and 
say  that  the  more  quickly  it  does  its  work  the  sooner  will  its  labours  cease. 
Waste  and  repair  cannot  go  on  indefinitely  in  the  animal  body  any  more  than 
in  the  locomotive.  Supply  the  engine  with  coals  and  water  as  carefully  as 
you  will,  it  will  still  wear  out.  That  is,  however,  not  the  point  with  whicli  we 
have  at  present  to  deal.  It  is  the  temporary  arrest  of  the  supply  of  material 
we  are  now  considering ;  and  as  we  have  already  said,  during  the  period  of 
apnoea  it  is  that  supply  that  is  interfered  with,  and  makes  the  flaw  which, 
although  not  sufficiently  great  to  produce  at  once  a  rent  in  the  web  (immediate 
death),  sooner  or  later  causes  it  to  give  way  (secondary  apnoea). 


TRE.4.TMENT  OP  APNCEA. 

In  considering  the  treatment  of  cases  of  impending  death  by  apnoea,  it  will  be 
advisable,  in  order  to  save  time  and  space,  first  to  lay  down  the  general 
principles  on  which  it  is  founded,  and  afterwards  proceed  to  show  in  what 
manner  these  require  to  be  modified  in  their  application  to  special  cases. 

Having  ascertained  from  the  history  and  symptoms  that  the  case  is  one  of 
apnoea,  and  not  of  narcotic  poisoning  or  apoplexy,  which,  as  has  been  previously 
shown,  under  certain  circumstances  may  be  confounded  with  it,  the  first  thing 
t(t  attend  to  is  the  removal  of  all  visible  impediments  to  the  natural  performance 
of  the  respiratory  process,  and  then  as  rapidly  as  possible  to  place  the  patient 
under  the  most  favourable  circumstances  for  the  reception  of  a  free  supply  of 
air.  Having  done  so,  time  may  be  taken  to  enquire  more  minutely  into  the 
state  of  the  patient,  and  thereby  obtain  some  notion  of  the  probable  chances  of 
recovery. 

If  the  eyes  are  open,  the  pupils  dilated,  the  conjunctiva  insensible,  the 
countenance  placid,  the  skin  cold,  frothy  mucus  round  tlie  nostrils  and  mouth, 
no  attempt  at  respiration,  and  the  heart's  action  inaudible,  the  case  is  iiopeless. 
N.B.  As  the  pulse  ceases  to  be  perceptible  at  tlie  wrist  some  before  tlie  action 
of  the  heart  entirely  stops,  the  ear  must  in  all  cases  be  applied  to  the  ciiest 
before  definitely  concluding  that  the  case  is  hopeless. 

If.  on  the  other  hand,  there  is  the  slightest  evidence  of  respiratory  effort,  of 
heart's  action,  of  twitching  of  any  of  the  muscles,  and  especially  if  the  apnoea  is 
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known  to  have  been  of  short  duration,  there  is  every  hope  of  recovery ;  and  in 
direct  proportion  as  either  or  all  of  the  above  signs  are  marked,  are  the  chances 
of  recovery  increased.  As  the  primary  object  in  all  cases  of  apncea  is  to 
arterialise  the  blood  as  rapidly  as  possible,  various  methods  for  the  accomplish- 
ment of  this  object  have  at  different  times  been  proposed.  Numerous  forms  of 
apparatus  have  also  been  invented,  in  order  tlie  more  readily  to  perform 
artificial  respiration,  several  of  which  we  have  tried  (Erichsen's,  Sibson's, 
Marcet's,  &c.) ;  but  we  cannot  venture  to  recommend  their  employment.  First, 
they  are  not  always  at  hand ;  secondly,  there  is  no  time  to  send  for  them, 
even  although  they  could  be  procurable  in  the  short  space  of  two  minutes ; 
thirdly,  they  are  troublesome  in  the  application  ;  and  fourthl}-,  after  a  pretty 
large  experience  with  them  on  animals,  we  may  venture  to  affirm  that  they  are 
at  last  not  more  effectual  than  the  apparatus-less  modes  we  are  now  about  to 
describe. 

1st.  Artificial  respiration  by  simultaneous  pressure  on  the  abdomen  and 
thorax. 

2nd.  The  Marshall-Hall  method. 
3rd.  The  Silvester  method. 

Artificial  respiration  by  simple  pressure  on  the  abdomen  and  thorax. —As  is 
familiar  to  everyone,  a  certain  volume  of  air  can  be  expelled  from  the  thorax 
by  forcible  compression  of  its  walls ;  on  the  removal  of  the  pressure,  the  walls 
of  the  chest  return  to  their  former  position  in  consequence  of  their  own  elasti- 
city, and  air  rushes  into  the  lungs  in  order  to  fill  up  the  vacuum  thereby  pro- 
duced. Consequently,  by  a  regular  repetition  and  relaxation  of  pressure,  a 
species  of  artificial  respiration  may  be  induced,  the  volume  of  air  inhaled  and 
expelled  varying  with  the  amount  of  the  pressure. 

When  manual  pressure  equal  to  about  30  lbs.,  which  is  not  greater  than 
may  be  with  perfect  safety  applied  to  an  adult  human  subject,  is  made  over  the 
lower  part  of  the  sternum  and  upper  and  middle  portion  of  the  abdomen,  from 
8  to  20  cubic  inches  of  air  are  expelled,  and  readmitted  on  the  relaxation  of  the 
pressure ;  and  by  i-epeating  this  twenty  or  thirty  times  in  a  minute,  sufficient 
oxygen  may  be  obtained  to  support  life. 

In  making  the  abdominal  pressure,  care  is  to  be  taken  to  observe  if  any  food 
is  forced  out  of  the  stomach,  which  may  happen  if  that  viscns  is  full ;  and  if 
so,  it  is  necessary  that  care  be  taken  to  prevent  it  getting  into  the  windpipe. 
This  ma}-  be  readily  done  by  placing  the  patient  for  a  few  seconds  on  his  face 
and  forcibly  expelling  the  food. 

The  pressure  ought  not  to  be  made  on  the  upper  part  of  the  sternum,  for  the 
resilience  of  the  thoracic  walls  there  is  not  great  enough  to  allow  of  the  expul- 
sion of  sufficient  air  for  the  purpose  of  respiration ;  nor  is  the  pressure  on  the 
abdomen  to  be  omitted,  else  the  diaphragm  will  descend,  and  counteract  the 
benefit  derived  from  that  made  on  the  lower  part  of  the  chest. 

Dr.  Marshall  Hall's  method  of  performing  artificial  respiration. — The  method 
of  imitating  natural  respiration  recommended  by  the  late  Dr.  Marshall  Hall  is 
too  well  known  for  us  to  take  up  time  in  describing  it ;  we  may  simply  mention 
that  it  consists  essentially  in  '  turning  the  body  gently  on  the  side  and  a  little 
beyond,  and  then  briskly  on  tiie  face,  alternately ; '  and  in  making  pressure 
along  the  back  of  the  chest  each  time  the  body  is  brought  into  the  prone  po- 
sition. Within  the  last  lew  j'ears  this  method  has  been  largely  practised 
throughout  the  country,  and  most  favourable  reports  of  its  efficacy  have  irom 
time  to  time  been  published  by  different  gentlemen  in  the  weekly  periodicals. 
Notwithstanding  this,  however,  we  must  admit  that  we  are  extremely  sceptical 
regarding  its  advantages:  and  we  are  doubtful  if  the  recoveries  which  are 
reported  as  having  taken  place  under  its  use  have  been  attributed  to  the  proper 
cause.  But  lest  it  should  be  thought  that  we  have  an  improper  bias  for  any 
particular  method,  we  shall,  in  preference  to  giving  our  own  views  regarding 
the  comparative  value  of  the  Silvester  and  Marshall-IIall  methods,  give  the  pub- 
lished opinions  of  the  Royal  Medical  and  Chirurgical  Society's  Committee,  with 
which  our  own  entirely  accord.  The  committee  applied  the  '  ready  method  ' 
and  the  '  physiological  method/  as  they  were  termed  by  their  respective  pro- 
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posers,  to  a  number  of  recently  dead  human  subjects,  in  exact  accordance  with 
the  published  instructions  by  the  authors;  and  the  conclusions  they  arrived  at 

""''As'^fglarrthat  pait  of  the  method  which  consists  in  turning  the  body 


«Upvnatply  "  very  ^ently  on  the  side  and  a  little  beyond,  and  then  briskly  on  the 
?i  e  't  was  fouid  that  the  volume  of  air  exchanged  was  variable  ^ 
.ubi'ec  ;  but  always  inconsiderable.    It  usually  happened  tha  a  quantity  of  an 
variiit  fi^m  1  to  8  cubic  inches,  never  more,  generally  much  less  than  8,  was 


*  Mul.-Chir.  Trans,  vol.  xlv.  p.  488. 
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inspired  when  the  body  was  turned  from  the  supine  posture  to  one  side.  When 
the  body  was  placed  on  the  abdomen  with  the  head  resting  on  the  forearm,  a 
somewhat  larger  quantity  was  expelled,  never  exceeding  10  cubic  inches.  On 
restoring  the  body  to  the  lateral  posture,  the  amount  of  air  inspired  was  usually 


less  than  that  which  had  been  expelled  by  pronation.  But  the  quantity  ex- 
pelled and  inspired  in  each  movement  was  scarcely  ever  precisely  equal. 

'  The  volume  of  air  expelled  when  the  body  was  placed  on  the  face  was  much 
increased  if  pressure  was  at  the  same  time  made  on  the  spine,  the  amount  of 
this  increase  varying  according  to  the  degree  of  the  pressure  and  in  th  ose 
experiments  in  which  such  pressure  was  made,  it  was  found  that  the  quantity  of 
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air  which  was  inspired  on  rotation  of  the  body  to  the  side  was  much  less  than 
that  which  had  been  expelled  by  pressure. 

'  As  regards  the  whole  amount  of  exchanp:e  of  air  produced  by  the  method  of 
Dr.  Marshall  Hall,  to  imitate  respiration."  it  varied  much  according  as  the  sub- 
ject was  favourable  or  the  contrary,  sometimes  not  exceeding  a  few  cubic  inches, 
but  never  exceeding-  15  cubic  inches.' 

Figs.  423,  424  illustrate,  more  fully  than  any  number  of  words  can,  the 
positions  of  the  body  during  the  employment  of  Dr.  Marshall  Hall's  method 
of  inducing  respiration. 

rhj/sioloyical  method  recommended  hi/  Dr.  Henry  R  Silvester. — -Dr.  Silvester's 
method  consists  in  the  imitation  of  the  action  during  deep  inspiration  of  the 
pectoral  and  other  muscles  passing  from  the  shoulders  to  the  parietes  of  the 
c'lest.  The  inspiratory  effort  is  imitated  by  slowly  extending  the  arms  upwards 
hy  the  sides  of  the  head  until  the  elbows  nearly  touch  each  other.  The  expira- 
tory effort  is  performed  by  restoring  the  arms  to  the  sides  of  the  chest,  and 
slightly  pressing  them  against  it. 

In  performing  Dr.  Silvester's  method  on  the  same  subjects  that  were  either 
previously  or  subsequently  employed  in  practising  the  '  ready  method,'  the 
Committee  '  found  that^  on  extending  the  arms  upwards,  a  volume  of  air  was 


Fig.  425. 


Inspiration. 


inspired  into  the  chest  which  varied,  in  different  subjects,  from  9  to  44  cubic 
inches;  and  it  was  obsei-ved  that  the  results  obtained  in  successive  experiments 
on  the  same  body  were  remarkably  uniform,  in  which  respect,  as  well  as  in  their 
quantity  or  amount,  they  contrasted  with  those  obtained  by  the  method  of  Dr. 
Marshall  Hall.  On  restoring  the  arms  to  the  side,  as  directed  by  Dr.  Silvester, 
the  quantity  of  air  expelled  was  generally  nearly  equal  to  that  previously 
inspired ;  occasionally  less. 

'  Dr.  Silvester  recommends  that  on  bringing  down  the  patient's  arms  they 
should  be  gently  and  firmly  pressed  against  the  sides  of  the  chest,  so  as  to 
diminish  the  cavity  of  the  thorax.  It  was  found  that  this  pressure  could  be 
exercised  with  greater  facility,  and  equal  effect,  by  placing  the  hands  on  the 
lower  third  of  the  sternum,  as  alreadj'  above  described.  By  alternating  the 
movements  of  the  arms  with  pressure  of  this  kind,  a  regular  exchange  of  air  was 
produced,  the  quantity  of  which,  in  several  instances,  exceeded  30  cubic  inches, 
and  in  one  instance  amounted  to  50  cubic  inches.  In  those  cases  in  which  a  less 
respiratory  effect  was  produced,  the  deficiency  was  always  distinctly  attributable 
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to  unfavourable  conditions,  particularly  the  existence  of  obstructions  in  the 
respiratoi-y  passages. 

'  Without  expressing  an  opinion  as  to  the  efficacy  of  the  method  of  Dr.  Sil- 
vester as  a  means  of  restoring  suspended  animation  in  cases  of  drowning,  its 
claims  to  be  considered  as  an  effectual  means  of  producing  an  exchange  of  air 
similar  to  that  effected  by  the  respiratory  movements  appear  to  us  to  be  satis- 
factorily established.  As  has  already  been  pointed  out  by  Dr.  Silvester,  the 
condition  of  the  thorax  after  the  cessation  of  breathing  being  that  of  expiration, 
it  is  desirable  that  the  first  step  in  the  restoration  of  breathing  should  be  a 
movement  of  expansion  ;  in  this  respect  the  method  he  has  proposed  enjoys  a 
marked  superiority  over  that  of  Dr.  Marshall  Hall,  which  has  for  its  object  to 
force  air  from  a  chest  which  has  already  discharged  its  natural  quantity.  It 
also  appears  to  be  an  important  advantage  in  this  metliod,  that,  in  each  move- 
ment of  expansion,  both  sides  of  the  chest  are  left  free  from  compression,  and 
therefore  free  to  move,  while  the  postural  method  of  Dr.  Marshall  Hall  leaves 
only  one  side  free  to  expand.    As  regards  facility  and  readiness  of  application, 


Fig.  426, 


Expiration. 


there  is  also  no  doubt  that  the  method  recommended  by  Dr.  Silvester  is  at  least 
equally  if  not  more  effective  than  the  Marsliall-Hall  plan.' 

The  Committee  further  made  the  following  important  observations  on 
Artificial  inflation  of  the  lungs  tliruiiijli  the  month. — '  A  few  experiments  were 
performed  relating  to  the  efficiency  of  the  inflation  of  the  lungs  through  the 
mouth  of  the  subject,  which  led  to  the  conclusion  that  with  proper  precautions 
such  inflation  is  perfectly  practicable.  The  following  were  among  the  results 
noticed : 

'  1.  As  regards  the  position  of  the  tongue  and  its  influence  in  impeding  the 
entrance  of  air,  it  was  found  that  in  tlie  dead  body  this  organ  is  apt  to  offer 
great  obstruction  to  inspiration  by  falling  back  into  the  pharynx  and  closing 
the  laryngeal  aperture.  No  air  could  be  forced  through  the  mouth  in  a  body 
lying  on  the  back  so  long  as  the  tongue  remained  undisturbed :  but  when  it 
was  drawn  forward  and  held  out  of  the  mouth  by  a  ligature,  or  by  the  pres- 
sure of  the  teeth  upon  it,  air  could  be  injected  by  the  oesophagus  and  larvnx, 
so  as  to  distend  both  the  abdominal  and  thoracic  cavities.  On  leaving  the 
tongue  loose  in  the  mouth,  and  allowing  it  to  fall  back  by  its  own  weight,  air 
could  also  be  introduced  ;  but  much  less  freely  than  when  it  was  drawn  for- 
wards.   Complete  obstruction  to  the  passage  of  air  was  produced  by  pressing 
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the  tongue  back  into  the  pharynx,  no  air  entering  either  the  larynx  or 
oesophagus. 

'  When  the  head  of  the  subject  was  allowed  to  hang  back  over  the  edge  of 
the  table,  air  seemed  to  pass  into  the  cliest  more  readily  than  when  the  back  of 
the  head  rested  upon  the  table. 

'  2.  It  was  found  that  the  whole  quantity  of  air  introduced  by  inflation  could 
be  compelled  to  enter  the  res]nratory  cavity  by  pressing  back  the  larynx  against 
the  spinal  column,  liv  this  expedient  the  passage  of  air  down  tlie  oesophagus 
was  at  once  intercepted;  while  its  transit  down  the  trachea  continued  to  take 
place  as  freely  as  before,  so  that  it  atlbrds  a  ready  means  of  preventing  the 
passage  of  air  into  the  stomach  during  artificial  respiration. 

'  3.  During  inflation  of  the  lungs,  a  sound  closely  resembling  that  of  the 
ordinary  vesicular  murmur  is  plainly  heard,  proving  that  air  enters  not  merely 
the  larger  air-passages,  but  the  vesicular  structure  of  the  lungs.  Marked  ex- 
piratory murmur  was  also  heard  during  the  recoil  of  the  lungs  and  thoracic 
parietes  after  inflation.  In  cases  where  the  bronchial  tubes  were  obstructed 
by  secretion,  the  various  kinds  of  crepitation  could  be  distinguished. 

'  Mk/or  mortis. — The  effects  of  rigor  mortis  were  judged  of  by  observations  on 
one  subject  especially.  It  was  observed  that,  after  prolonged  experiments,  the 
rifiidity,  which  at  Hrst  existed  in  a  marked  degree,  was  completely  overcome 
and  abolislied  by  the  repeated  movements  of  the  arms  and  tlioracic  parietes. 
As  this  change  took  place,  the  quantity  of  air  inspired  and  expelled  increased, 
so  that  at  the  end  of  the  period  of  observation  the  results  were  nearly  twice  as 
large  as  they  were  at  the  beginning.' 

The  Committee  summed  up  its  labours  by  making  the  following  suggestions 
regarding  the  treatment  of  apnoea  generally  ;  but  in  giving  to  them  all  due  con- 
sideration, it  must  be  borne  in  mind  that  the  investigations  of  tlie  Committee 
related  only  to  two  forms  of  apnoea — that  produced  by  a  simple  mechanical  ob- 
struction to  the  entrance  of  air  into  the  lungs,  and  that  produced  by  drowning. 
Its  conclusions  are  as  follows  : 

'  That  all  obstruction  to  the  passage  of  air  to  and  from  the  lungs  be  at  once, 
so  far  as  practicable,  removed  ;  that  the  mouth  and  nostrils,  for  example,  be 
cleansed  from  all  foreign  matter  or  adhering  mucus. 

'  That,  in  the  absence  of  natural  respiration,  artificial  respiration,  by  Dr.  Sil- 
vester's plan,  be  forthwith  employed  in  the  following  niiinner  :  the  body  being 
laid  on  its  back  (either  on  a  fiat  surface,  or  betcer,  on  a  plane  inclined  a  little 
from  the  feet  upwards),  a  firm  cushion,  or  some  similar  support,  should  be  placed 
under  the  shoulders,  the  head  being  kept  on  a  line  with  the  trunk.  The  tongue 
should  be  drawn  forward,  so  as  to  project  a  little  from  the  side  of  the  mouth ; 
then  the  arms  should  be  drawn  upwards  until  they  nearlj'  meet  above  the  head, 
the  operator  grasping  them  just  above  the  elbows,  and  then  at  once  lowered, 
and  replaced  at  the  side.  This  should  be  immediately  followed  bj'  moderate 
pre.-sure  with  both  hands  upon  the  lower  part  of  the  sternum.  This  process  is 
to  be  repeated  about  twelve  or  fourteen  times  in  the  minute. 

'  That  if  no  natural  respiratory  efforts  supervene,  a  dash  of  hot  water  (120° 
Fahrenheit)  or  cold  water  be  employed,  for  the  purpose  of  exciting  respiratory 
efforts. 

'  That  the  temperature  of  the  body  be  maintained  by  friction,  warm  blankets, 
the  warm  bath,  &c. 

'  In  the  case  of  drowning,  in  addition  to  the  foregoing  suggestions,  the  follow- 
ing plan  may  be,  in  the  first  instance,  practised  :  place  the  body  with  the  face 
downwards,  and  hanging  a  little  over  the  edge  of  a  table,  shutter,  or 
board,  raised  to  an  angle  of  about  ;iO°,  so  that  the  head  may  be  lower 
than  the  feet.  Open  the  mouth  and  draw  the  tongue  forward ;  keep  the 
body  in  this  position  for  a  few  seconds,  or  a  little  longer  if  fluid  continues 
to  escape.  The  escape  of  fluid  may  be  assisted  by  pressing  once  or  twice  upon 
the  back.' 

There  are  two  other  methods  still  to  be  alluded  to :  one  by  Professor 
Pacini/  the  other  by  Dr.  Bain.  In  the  former  the  asphyxiated  patient  is  placed 

*  Di  un  nuovo  Mdodo  di^ratitar  la  Resjpiraiione  artifieiale. 


TEEATMENT. 


907 


horizontally  on  a  bed  or  table ;  tbe  operator,  standing'  with  the  head  ag-ainst  his 
own  bell}',  takes  hold  of  the  patient's  shoulders,  by  applying  the  thumbs  in  front 
of  the  heads  of  the  humeri,  and  the  four  lingers  behind  and  close  to  the  artn-pits. 
He  then  pulls  the  shoulders  towards  him,  and  lifts  them  In  a  perpendicular 
direction,  by  which  means  the  thoracic  cavity  becomes  enlarged,  both  in  its 
transverse  and  antero-posterior  diameter,  thereby  admitting  the  ingress  of  air, 
which  is  expelled  on  the  shoulders  being  replaced  in  the  former  position.  If 
the  patient  is  on  the  ground,  the  operation  is  performed  by  the  practitioner  while 
kneeling. 

Dr.  Bain  thus  describes  his  method  :  '  The  patient  being  laid  on  his  back  on 
a  table,  if  convenient,  the  mouth  and  nostrils  are  to  be  wiped  dry— the  clothes 
from  the  upper  part  of  the  body,  at  least,  having  been  removed.  The  operator 
stands  at  the  head  of  the  patient,  placing  the  lingers  of  each  hand  in  the  axillee, 
in  their  front  aspect,  with  the  thumbs  on  tlie  clavicles,  and  pulls  the  shoulders 
horizontally  towards  him  with  a  certain  degree  of  power.  Upon  relaxing  his 
pull  the  shoulders  and  chest  return  to  their  original  state.' 

These  two  methods  are  therefore  but  a  mere  nioditication  of  Silvester's  plan, 
the  modification  consisting  in  the  upper,  instead  of  the  lower,  part  of  the  arms 
of  the  patient  being  the  point  of  traction. 

A  Committee  appointed  by  the  Roy.  Med.  and  Chir.  See.  examined  these 
respective  methods,  and  found  that  although  more  air  can  be  made  to  enter  the 
chest  when  the  traction  is  made  upon  the  shoulders  instead  of  the  fore-arm  or 
arms,  the  difference  is  so  slight  that  in  the  great  majority  of  cases  it  is  of 
comparatively  little  moment  which  method  of  manipulation  is  practised, 
provided  the  common  principle  on  which  they  are  founded  is  fairly  carried 
out.* 

Having  said  thus  much  on  the  general  bearings  of  treatment  in  cases  of 
apncea,  we  have  now  to  consider  some  of  the  special  bearings  as  applicable 
to  particular  cases.    It  will  be  remembered  that  we  classified  the  different 
forms  of  apncea  under  the  four  heads  of — that  arising  from  a  mechanical 
impediment  to  the  entrance  of  air  into  the  lungs,  that  produced  by  drown- 
ing, that  caused  by  an  absence  of  oxygen  in  the  inspired  medium,  and  that 
due  to  the  inhalation  of  a  toxic  gas  or  vapour.    As  regards  the  tirst  of  these 
causes  ;  it  ought  never  to  be  forgotten  that  apnoea  may  arise  from  mechanical 
causes,  and  yet,  even  while  the  came  exists,  it  ms.y  fail  to  be  detected,  and  the 
patient  be  allowed  to  die  in  consequence.    This  happened  not  long  ago.  A 
cabman,  sitting  on  the  step  of  his  cab,  eating  his  dinner,  was  suddenly  hailed 
by  a  fare.    He  jumped  up,  pushed  the  reni^.inder  of  his  meal  into  his  pocket, 
sprang  on  to  the  box  and  seized  the  reins,  when  immediately  afterwards  he  was 
observed  to  become  livid  in  the  face,  and  with  scarcely  a  struggle  fell  back  in- 
sensible on  his  seat.    A  hospital  being  close  at  hand,  he  was  instantly  conveyed 
thither ;  but  although  only  a  few  minutes  had  elapsed,  he  was  found  to  be  dead 
almost  as  soon  as  he  was  brought  mto  the  waiting-room.  The  case  was  thought 
to  be  one  of  apoplexy,  and  was  treated  as  such  ;  that  is  to  say,  nothing  was 
done  :  no  attempt  at  resuscitation  was  made  ;  and  it  was  not  until  the  autopsy 
revealed  the  true  cause  of  death  that  the  idea  occurred  that  the  man's  life  might 
have  been  saved.    A  piece  of  unchewed  meat  vpas  found  sticking  in  the  throat 
and  plugging  up  the  opening  into  the  larynx.    There  can  be  but  little  doubt 
that  if  this  had  been  discovered  and  removed  when  the  man  was  tirst  brought 
into  the  hospital,  its  removal,  in  all  probability,  would  have  been  followed  by 
recovery,  either  with  or  without  artificial  means.    Cases  of  this  kind  are  not  so 
very  uncommon.    Several  have  been  reported  in  the  journals. t    It  ought  also 
to  ue  borne  in  mind  that  suicide  and  even  murder  have  been  committed  by 
thrusting  substances  into  the  fauces.    A  pocket-handkerchief  is  said  to  have 
been  the  instrument  in  one  case ;  a  ball  of  cotton  in  another. 

It  also  occasionally  happens  that  children  are  sufl'ocated  in  attempting  to 


*  Trans.  Boy.  Med.-Chir.  Soc.  vol.  liii. 

t  In  University  College  Museum  is  a  preparation  which  illustrates  admirably  how 
firmly  the  larynx  may  get  plugged  with  a  fragment  of  unchewed  moat. 
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swallow  their  playthings.  In  1851  we  saw  Tronsseau  rescue  a  child  from  im- 
pending death  by  the  timely  performance  of  tracheotomy,  and  the  extraction  of 
a  cherry-stone  which  had  become  lodged  in  the  trachea.  It  is  not  necessary 
even  that  the  plaything  enters  the  trachea;  if  it  be  of  considerable  size,  as  in 
the  case  of  a  whistle,  it  may  stick  in  the  oesophagus,  and  by  its  pressure  on  the 
trachea  obstruct  the  entrance  of  air  into  the  lungs. 

Feeble  children,  and  still  more  frequently  intoxicated  adults,  have  been  suf- 
focated from  food  ejected  out  of  the  stomach  getting  into  or  blocking  up  the 
orifice  of  the  trachea.  A  drunken  man  perished  once  after  vomiting,  from  a 
piece  of  potato-peel  covering  the  glottic  orifice.  The  cause  of  death  remained 
unknown  until  it  was  revealed  at  the  post-mortem  examination.* 

On  more  than  one  occasion  it  has  happened  that  not  only  during  life,  as  in 
the  above  cases,  hut  even  after  the  autopsy,  and  until  a  second  and  more  search- 
ing examination  of  the  body  has  been  made,  the  true  cause  of  the  apnrea  has 
failed  to  be  detected. 

It  may  be  useful,  perhaps,  to  know  that  in  nearly  all  cases  of  plugging  of  the 
respiratory  passages,  a  clue  may  be  obtained  to  the  mischief  by  the  lungs 
refusing  to  collapse  on  the  chest  being  opened.  This  of  course  arises  from 
the  air  contained  in  them  being  unable  to  find  an  exit  in  the  usual  way. 

As  regards  the  accidental  suffocation  of  children  by  bedclothes,  or  wearing- 
apparel  too  closely  covering  their  faces,  we  would  remark  that  this  accident, 
which  has  occasionally  arisen  from  excessive  care  as  well  as  excessive  careless- 
ness, the  practitioner  is  in  some  cases  able  to  remedy.  Cases  of  this  kind,  when 
seen  sufficiently  early,  are  admirably  adapted  for  treatment  by  artificial  respi- 
ration. There  being  no  violence  or  injury  of  any  kind  either  to  the  air-passages 
or  to  the  lungs,  death  arises  from  non-arterialisation  of  the  blood  in  one  of  its 
least  complicated  forms.  So  that,  if  the  heart's  action  is  still  perceptible,  no 
matter  how  feeble  it  may  be,  the  chances  of  recovery  by  artificial  inflation  are 
exceedingly  great.  We  have  just  said  that  this  accident  may  happen  from  ex- 
cessive care  ;  a  good  example  of  this  occurred  not  long  ago.  A  young  mother, 
while  carrying  her  first-born  to  church  to  be  baptised,  in  order  the  more 
effectually  to  protect  it  from  the  cold,  turned  up  the  end  of  her  shawl,  and  drew 
it  over  the  infant's  head.  On  arriving  in  church  and  uncovering  her  charge, 
she  for  the  first  time  discovered  that  her  excessive  care  had  proved  fatal  to  lier 
child. 

In  a  case  of  this  kind  inflation  should  be  had  recourse  to,  even  after  the 
heart's  action  has  stopped ;  and  it  should  be  continued  for  at  least  a  quarter  of 
an  hour  or  twent}'  minutes.  We  have  seen  new-born  children  recover  after 
that  period  from  suffocation. 

Artificial  respiration  in  infants  is  to  be  done  differently  from  any  of  the 
modes  we  have  hitherto  described.  The  muscles  of  the  new-born  are  not 
sufficiently  developed  to  make  the  Silvester  method  effectual ;  and  as  for  the 
Mar -hall-TIall  and  the  manual-pressure  methods,  in  cases  of  still-birth  they 
are  simph'  impossibilities;  for,  as  the  child  has  never  breathed,  there  is  no  air 
in  the  lungs  to  expel,  either  by  one  or  the  other  method.  Even  if  the  child 
has  breathed,  the  thoracic  walls  are  scarcely  sufficiently  strong  and  elastic  to 
enable  these  methods  to  be  adopted  with  much  prospect  of  success.  In  chil- 
dren, at  least  under  six  months  old,  mouth-to-mouth  inflation  is  by  far  the 
simplest  and  most  effective  mode  of  artificial  respiration. 

The  operation  is  best  performed  by  placing  the  child  on  a  pillow  on  the 
table,  with  its  head  to  the  operator's  left  hand.  The  operator  placing  himself 
on  a  chair,  after  wiping  the  mouth  and  nostrils  clean,  should  seize  the  larynx 
between  the  thumb  and  forefinger  of  the  right  hand,  and  press  it  gently  but 
firmly  upwards  and  backwards.  This  is  done  with  the  object  of  facilitating 
the  entrance  of  air  into  the  lungs,  and  fit  the  same  time  preventing  any  passing 
down  the  oesophagus  into  the  stomach.  The  nostrils  are  then  closed  with  the 
left  hand,  and  the  operator  proceeds  to  distend  the  child's  lungs  with  air  by 
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plaoino-  his  lips  over  its  moiitli  and  blowing  steadily  into  it.  Having  done  so, 
he  removes  the  hand  from  the  larynx  and  gently  aids  in  the  re-expulsion  of  the 
air  from  the  lungs  by  pressure  on  the  lower  part  of  the  sternum.  This  is  to  be 
repeated  twenty  or  twenty-tive  times  in  the  minute.  We  have  frequently 
adopted  this  method,  even  on  premature  children,  with  perfect  success.  As  an 
example  of  this  mode  of  procedure,  the  following  case,  which  to  us  is  one  of 
more  than  usual  interest,  may  be  related: 

In  1850,  while  house-surgeon  to  the  Royal  Maternity  Hospital  in  Edinburgh, 
we  extracted  a  child  by  the  Cesarean  section  after  the  death  of  the  mother  * 
It  was  only  a  seven-and-a-half  months'  child,  and  on  extraction  neither  pul- 
sation in  the  cord,  nor  the  slightest  movement  of  the  heart,  was  perceptible. 
Mouth-to-mouth  inflation  was  immediately  had  recourse  to,  in  the  manner 
above  described  ;  and  after  at  least  ten  minutes'  labour  it  succeeded  in  restoring 
the  heart's  action,  whicli  was  soon  afterwards  followed  by  respiratory  move- 
ments, which,  though  feeble  for  a  time,  soon  became  sufficiently  strong  for  the 
purposes  of  life.  After  the  lapse  of  nineteen  years  the  individual  was  ascertained 
to  be  still  alive,  and  a  fine  healthy  young  man. 

It  is  sometimes  no  agreeable  task  to  apply  the  mouth  to  that  of  another.  In 
that  case  a  flexible  or  a  metallic  catheter  may  be  passed  into  the  trachea,  and 
tightly  held  there  by  the  finger  and  thumb  placed  on  the  neck,  while  air  is 
blown  through  it  into  the  lungs.  The  only  difficulty  here  is  the  getting  the 
instrument  into  the  larynx;  but  that  is  easy  enough  if  the  operator  will  only 
remember  to  take  the  precaution  to  push  the  larynx  upwards  and  backwards, 
as  before  described,  and  then  glide-in  the  catheter  with  its  poino  tilted 
forwards.  The  catheter  will  be  Iniown  to  be  in  the  trachea,  and  not  in  the 
cesophagus,  by  our  capability  of  moving  the  larynx  from  side  to  side  by  its 
means. 

Dr.  Richardson  t  has  proposed  a  'pocket  bellows'  for  artificial  respiration,  as 
represented  in  the  accompanying  woodcut. 


It  consists  of  two  elastic  hand  bellows  ending  in  a  single  exit  tube.  When 
the  bellows  are  in  action,  the  tube  being  inserted  in  the  nostril,  one  ball  (A), 
after  exhaustion,  becomes  filled  from  the  common  air,  and  the  other  (n)  from 
the  air  left  in  the  air-passages.  During  compression,  the  air  in  the  ball  charged 
with  common  air  enters  the  lungs,  and  the  air  in  the  ball  charged  from  the 
lungs  is  driven  into  the  atmospliere.  Thus  the  precise  conditions  of  natural 
respiration  are  imitated.  Tlie  filling  and  emptying  of  the  lungs  is  in  the  grasp 
of  the  operator,  who  can  therefore  till  or  empty  gently  or  forcibly,  as  he  pleases. 
In  using  the  bellows,  it  is  good  to  begin  by  a  gentle  exiiaustion,  and  the  milder 
the  force  employed  to  fill  the  lungs,  the  better.  Mei-ely  to  excite  thoracic 
movements  is  sufficient,  and  the  moment  there  is  spontaneous  or  natural 
breathing,  it  is  best  to  cease  the  artiticial  process.  In  croup  and  other  diseases 
where  the  air- passages  are  obstructed,  and  the  patient  is  sinking  Ironi  exhausiiou 


Fig.  427. 
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of  the  muscles  concerned  in  respiration,  Dr.  Richardson  thinks  these  bellows 
niaj'  be  employed  with  great  beneht. 

In  cases  of  apnoea  from  intl  imniation  of  the  fauces,  excited  by  drinkino- 
boiling-water,  inhalino-  steam,  or  swallowing  escharotic  fluids,  it  is  better, 
before  attempting  artificial  respiration,  at  once  to  perform  traciieotoniv.  For 
when  the  inflammation  or  disorganisation  is  sufficiently  severe  to  prevent  the 
entrance  of  air  by  the  natural  thoracic  movements,  it  is  not  at  all  probable 
that  artificial  means  will  be  more  successful  in  surmounting  the  obstacle  to  its 
admission.  The  same  remark  is  equally  applicable  to  cases  of  diphtheria  and 
croup. 

In  cases  of  attempted  death  by  strangulation,  the  surgeon  maybe  called  upon 
to  treat  something  else  than  mere  apncea.  If  much  force  has  been  employed  in 
constricting  the  neck,  there  may  be  considerable  injury  done  to  the  larynx.  The 
OS  hyoides  may  be  fractured  :  the  laryngeal  cartilages  broken,  especially  in  old 
persons,  in  whom  they  have  become  ossified  ;  moreover,  there  may  be  contusion, 
and  even  laceration,  of  the  soft  parts  of  the  neck.  As  an  illustration  to  these 
remarks,  the  following  case  of  impending  apnoea  arising  from  fracture  and  dis- 
placement of  the  OS  hyoides  may  be  cited : 

On  March  28,  1850,  a  little  girl,  aged  six  years,  while  jumping,  fell  with  her 
neck  across  the  rail  of  an  iron  bedstead.  She  was  instantly  seized  with  a  lit  of 
coughing,  great  dyspncea,  an  inclination  to  vomit,  and  a  copious  flow  of  saliva. 
The  saliva  was  partly  tinged  with  blool.  When  brought  to  us,  wliich  was 
almost  immediately  after  the  receipt  of  the  injury,  there  was  distressing  diffi- 
culty in  breathing,  the  face  was  of  a  livid  blackness,  and  there  were  all  the 
other  symptoms  of  impending  death  by  apnoea.  On  examining  the  neck,  there 
was  found  a  sharp  bod\'  projecting  beneath  the  skin.  It  was  very  angular  and 
quite  movable.  On  close  inspection  it  was  found  to  be  the  displaced  ends  of  the 
fractured  hyoid  bone.  One  end  of  the  body  rode  over  the  other.  By  a  little 
manipulation  the  fracture  was  reduced,  and  all  the  symptoms  of  impending 
sufibcation,  together  with  the  copious  flow  of  saliva,  &c.  rapidly  subsided.  .\ 
bandage  was  placed  round  the  neck  to  keep  the  ends  of  the  bone  in  their 
place  ;  and  with  the  exception  of  a  smart  attack  of  fever,  which  lasted  three 
days,  the  child  made  an  uninterrupted  recovery,  and  without  any  deformity 
except  a  slight  fulness  caused  by  the  callus;  but  even  this  after  a  time  dis- 
appeared. 

Where  there  is  much  congestion  of  the  vessels  of  the  head  and  neck,  bleeding 
has  occasionally  been  had  recourse  to;  and  although  it  cannot  be  recommended 
as  a  means  of  removing  apncea,  yet  we  see  no  reason  for  condemning  it  in  Mo, 
as  some  recent  writers  have  done.  On  the  contrary,  although  we  would  not 
advise  it  to  be  pr.ictised  as  a  general  rule,  we  nevertheless  think  that  the 
abstraction  of  a  moderate  amount  of  blood  from  the  right  jugular  vein  may  be 
sound  treatment  in  certain  cases  of  apnoea.  It  will  have  the  advantage  of 
relieving,  for  a  time  at  least,  the  congestion  in  the  vena  cava  superior,  and 
therebv  facilitating  the  contractions  of  the  over-distended  and  thereby  weakened 
heart.  On  opening  animals  immediately  after  death  by  apnoeji,  we  have  fre- 
quently seen  the  arrested  heart's  action  recommence,  and  continue  regular  for 
at  least  a  quarter  of  an  hour  after  we  had  punctured  the  vena  cava  and  thereby 
relieved  the  engorged  cardiac  organ  of  some  of  its  blood.  Tiie  heart  is  exactly 
like  the  bladder;  whenever  it  is  over-distended,  it  ceases  to  be  able  to  contract 
upon  its  contents.  In  thus  recommending  bleeding  from  the  jugular  vein  in 
certain  cases  of  apncea,  we  desire  it  to  be  distinctly  understood  that  the  abstrac- 
tion of  blood  is  only  to  be  regarded  in  the  light  of  an  auxiliary  to  the  other 
treatment,  and  to  be  in  no  case  practised  except  in  plethoric  subjects;  for,  in 
those  of  an  opposite  constitution,  all  the  blood  they  possess  is  required  to  carry 
them  through  the  dangerous  period  of  secondary  apncea. 

It  has  been  argued  that  if  bleeding  is  serviceable  at  all,  it  ought  to  be  parti- 
cularlv  so  in  cases  of  .strangulation  and  hanging,  where  urgent  .«ymptoms  of 
cerebral  congestion  are  frequently  observed.  No  doubt  this  view  is  correct;  but 
the  bleeding  must  not  be  carried  too  far,  for  experience  has  taught  tliat  in  these 
very  cases,  after  the  first  insensibility  has  been  temporarily  recovered  from,  the 
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Weeding  has  neither  prevented  the  supervention  of  stertorous  breathing,  con- 
vulsions, coma,  nor  even  death  itself. 

As  regards  treatment  in  cases  of  drowning,  we  desire  to  call  special  attention 
to  the  fact,  that  all  persons  who  die  iu  the  water  are  not  necessarily  drowned. 
A  man  labouring  under  heart-disease  may  suddenly  expire  from  the  thoracic 
shock  received  in  coming  violently  in  contact  with  the  surface  of  the  water. 
Persons  falling  from  a  height  have  died  from  concussion  of  the  brain  and  extra- 
vasation of  blood  under  the  arachnoid. 

On  the  other  hand,  persons  have  died  of  apoplexy  while  bathing ;  and  not 
long  ago  the  brother  of  a  medical  man  died  from  an  epileptic  seizure  which  was 
supposed  to  have  come  on  during  the  act  of  diving.  This  occurred  in  one  of 
our  public  baths,  where  he  was  in  the  habit  of  practising  swimming.  On  the 
occasion  in  question  he  was  seen  to  dive,  as  he  usually  did  on  first  entering  the 
water;  but  as  he  never  rose  again,  a  search  was  made,  and  his  lifeless  body  was 
found  lying  at  the  bottom  of  the  bath.  The  gentleman  had  suffered  from 
epileptic  attacks  for  several  years. 

While  guarding  against  an  error  in  treatment  from  mistaking  epilepsy  for 
drowning,  one  must  be  equally  cautious  not  to  fall  into  the  opposite  error  of 
mistaking  the  convulsions  of  apnoea  for  those  of  epilepsy;  for  they  may  occur  iu 
cases  of  drowning,  as  well  as  in  any  of  the  other  forms  of  death  from  cessation 
of  the  respiratory  process. 

As  regards  prognosis  in  cases  of  drowning.  It  may  be  laid  down  as  a  rule, 
that  the  more  complete  the  submersion  the  more  fatal  the  case  ;  for  after  the 
person  is  completely  submerged,  frequent  attempts  at  respiration  continue  to  be 
made,  with  each  of  which  air  and  frothy  water  are  expelled  from  the  lungs, 
and  water  enters.  This  goes  on  until  the  person  is  exhausted  and  all  attempts 
at  respiration  cease.  For  example,  a  person  completely  submerged  for  one 
single  minute  and  a  half  has  a  much  slighter  chance  of  recovery  than  one  who 
has  struggled  about  in  the  water  for  ten  minutes  or  more,  even  although  the 
former  when  taken  out  is  still  making  efforts  at  respiration,  and  the  latter  has 
ceased  to  do  so.  Of  course  it  is  taken  for  granted  that  in  the  latter  case  the 
heart's  action  still  continues,  and  the  respiratory  movements  have  only  just 
ceased.  The  heart's  action  continues  for  from  two  to  four  minutes  after  respira- 
tion has  stopped ;  and  so  long  as  the  impulse  of  the  heart  is  perceptible,  resus- 
citation is  not  only  possible,  but  probable. 

By  referring  to  the  physiology  of  drowning,  xhe  gi-ounds  upon  which  this 
assertion  is  based  will  be  at  once  evident.  It  may  be  added,  as  a  second 
general  rule,  that  the  more  rapid  the  cessation  of  the  respiration  in  cases  of 
drowning,  the  less  is  the  chance  of  recovery — which  is  exactlj'  the  reverse  of 
what  happens  after  apncea  from  mechanical  obstruction.  The  reason  of  the 
greater  likelihood  of  death  after  a  rapid  stoppage  of  the  respiratory  movements 
in  drowning,  is  that  it  usually  arises  from  a  very  sodden  condition  of  lung;  and 
in  proportion  as  the  lungs  are  sodden  with  water  are  the  chances  of  recovery 
diminished.  When  the  person  has  gone  on  struggling  for  some  length  of  time, 
and  occasional  imperfect  inspirations  have  been  obtained,  he  at  length  sinks 
from  the  combined  effects  of  exhaustion  and  apnoea,  and  the  lungs  are  not  then 
in  the  sodden  condition  met  with  in  cases  of  entire  and  continued  submersion. 
This,  too,  is  the  reason  why  the  lungs  of  human  beings  seldom  or  never 
exhibit  the  excessively  sodden  condition  met  with  in  animals  sacrificed  for 
experiment. 

The  object  of  suspending  drowned  persons  by  the  heels  for  a  second  or  two  is 
to  permit  of  the  exit  of  the  water  from  the  trachea  and  bronchi ;  and  the  plan 
is  no  doubt,  in  certain  cases,  a  good  one. 

As  regards  the  treatment  of  cases  of  apnoea  fiom  simple  absence  of  oxygen 
in  the  inspired  medium,  we  have  no  special  remark  to  make,  except  that  artificial 
respiration  is  the  only  treatment  required. 

While  regarding  the  cases  of  semi-apncea  and  semi-poisoning  of  the  fourth 
group  of  the  classification,  we  have  to  observe  that,  if  possible,  artificial  respi- 
ration is  more  imperatively  demanded  in  them  than  in  any  of  the  other  cases 
we  have  hitherto  been  considering,  for  the  simple  reason  that  not  only  is 
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oxygen  required  to  be  put  into  the  cii'culation,  but  the  poisonous  g;as  to  be  taken 
out ;  and  there  is  no  readier  means  of  attaining-  this  object  than  by  artificial 
respiration.  All  gaseous  and  volatile  poisons  are  much  quicker  eliminated  by 
the  lungs  than  by  any  other  channel.  A  most  striking  illustration  of  this  can 
be  given  in  the  experiment  first  proposed  by  Bernard,  and  which  we  have 
several  times  repeated  with  results  precisely  similar  to  those  obtained  by  its 
inventor. 

Sulphuretted  hydrogen,  when  inhaled,  is  rapidly  fatal  to  animal  life; 
whereas  if,  instead  of  allowing  the  gas  to  enter  the  circulation  by  means  of  the 
lungs,  it  be  mixed  with  water  and  injected  into  the  jugular  vein,  it  fails  to 
produce  any  toxic  effect.  And  why  ?  Merely  because  it  is  exhaled  by  the 
lungs  duriug  its  passage  through  them,  and  it  is  thereby  prevented  from  getting 
into  the  arterial  current.  So  rapid  is  the  exhalation  of  the  gas,  that  if  a  frag- 
ment of  white  paper  moistened  with  the  acetate  of  lead  be  held  in  front  of  the 
dog's  nose,  witliin  four  .seconds  after  the  injection  of  the  gas  into  the  jugular 
vein,  it  reappears  in  the  expired  air;  as  is  proved  by  the  black  sulphuret  of 
lead  which  forms  on  the  paper  the  moment  the  breath  comes  in  contact 
with  it. 

This  experiment  is  sufficient  of  itself  to  prove  the  value  of  artificial  respi- 
ration as  a  means  of  eliminating  volatile  poisons  from  the  circulation ;  so  that 
it  is  unnecessary  for  us  to  enter  into  the  question  of  the  pulmonary  elimina- 
tion of  ether,  chloroform,  or  any  other  volatile  vapour  or  gas ;  the  results 
obtained  by  experiments  being  identical  in  all  cases,  as  far  as  they  have  been 
yet  tried. 

In  entering  a  place  full  of  foul  air,  for  the  purpose  of  rescuing  some  one  who 
has  become  insensible,  a  deep  inspiration  should  be  taken,  and  then  the  breath 
held  the  whole  time  the  person  is  in  the  poisonous  .atmosphere;  just  in  the 
same  way,  and  for  similar  reasons,  as  a  man  fills  his  chest  witii  air  before 
diving,  and  holds  his  breath  the  whole  time  he  is  under  water.  It  might  be 
said  that  these  views  are  still  further  supported  by  the  facts  discovered  by  the 
Committee  of  the  Royal  Medical  and  Chirurgical  Society,  na:\iely,  that  while 
a  dog  submerged  for  a  minute  and  a  half  without  being  previously  chloro- 
formised,  dies,  a  dog,  previously  rendered  in.sen-ible  by  chloroform,  may  be 
submerged  for  two  minutes  fifteen  seconds,  and  yet  recover.  It  is  thus  seen 
that  by  simply  depriving  the  animal  of  the  power  of  making  voluntary  respira- 
tory efforts,  the  period  during  which  submersion  may  be  continued,  and  yet 
recovery  follow,  is  at  once  prolonged. 

It  only  remains  for  us  now  to  put  before  our  readers  the  general  rules  which 
should  guide  them  in  the  treatment  of  cases  of  apnoea,  the  fundamental  object 
of  which  is  to  arterialise  the  blood  as  rapidly  as  possible.  The  Royal  Humane 
Society's  rules  are  so  admirably  drawn  up,  that  we  have  only  to  modify  them 
a  little  in  order  to  give  to  them  the  wider  application  demanded  by  the 
general  question  of  apnoea. 

Galvanism  has  been  frequently  proposed  as  an  aid  to  recovery  in  cases  of 
suspended  respiration;  but  as  the  grounds  on  which  its  supposed  benefits  rest 
are  somewhat  vague,  they  need  not  be  here  entered  upon.  The  advantages 
derivable  fiom  the  remedy  may  be  summed  up  in  a  verv  few  words.  In  the 
first  place,  it  is  to  be  borne  in  mind  that  artificial  respiration  cannot  be  kept  up 
by  galvanic  influence  alone.  Galvanism  can  only  be  employed  as  a  direct  re- 
exciter  of  normal  respiratory  movenients  and  reawakener  of  the  heart's  action, 
when  that  organ  has  ceased  to  pulsate.  For  these  purposes  it  is  best  employed 
in  conjunction  with  artificial  respiration  ;  and  is  most  readily  applied  by  placing 
one  pole  in  the  upper  sternal  or  lower  cervical  region,  and  the  other  immediately 
over  the  diaphragm.  The  galvanic  shocks  ought  not  to  be  too  frequent  nor  too 
prolonged ;  and  when  they  visibly  fail  to  restore  the  normal  respiratory  move- 
ments and  cardiac  action,  this  agent  ought  to  be  laid  aside,  as  its  continued  use 
tends  to  exhaust  the  vital  energies. 


EULES  OF  TREATMENT. 
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Rules  of  Teeatment  in  Cases  of  impending  Death  by  Apncea. 

1.  All  froth  and  mucus,  of  which  there  is  usually  a  considerable  quantitj^,  are 
to  be  immediately  removed  from  the  mouth  and  nostrils ;  and  should  the  case  be 
one  of  drowning',  in  addition  to  the  removal  of  the  mucus  from  the  mouth  and 
nose,  the  le<i8  and  trunk  of  the  patient  are  to  be  raised  for  a  few  seconds  above 
the  head  and  shoulders,  in  order  to  allow  of  the  exit  from  the  trachea  and  lungs 
of  any  free  fluids  that  may  be  present  in  them. 

2.  All  tight  articles  of  clothing  are  to  be  at  once  removed  from  the  neck 
and  chest.  For  example,  the  cravat  is  to  be  taken  oil',  the  shirt  unbuttoned, 
.the  corset  unloosened,  &c. 

3.  Should  it  happen  that  the  patient  is  already  so  nearly  dead  that  his 
tongue  sinks  back  into  tlie  fauces,  and  is  thereby  likely  to  interrupt  the  en- 
trance of  air  into  the  trachea,  it  is  to  be  drawn  forward,  and,  if  necessary, 
held  there. 

4.  If  the  respiratory  movements  have  ceased,  or  become  few  and  feeble, 
artificial  respiration  is  to  be  performed  by  manual  pressure,  or  by  the  Silvester 
method. 

N.B.  In  order  to  do  this  readily,  place  the  patient  on  his  back  upon  a  flat 
surface,  with  the  pillow  or  cushion  under  the  shoulders,  for  the  purpose  of 
arching  the  back  slightly  ;  and  if  manual  pressure  is  the  method  adopted,  it 
must  not  be  forgotten  that  tlie  pressure  is  to  be  made  simultaneously  on  the 
lower  part  of  the  chest  and  middle  of  the  abdomen. 

5.  Should  the  apnoea  be  the  result  of  mechanical  constriction  of  tlie  chest, 
as  from  a  fall  of  earth  or  stones,  by  which  one  or  more  of  the  ribs  may  have 
been  broken,  the  manual  pressure  and  the  ready  methods  are  to  be  avoided, 
and  artificial  respiration  by  means  of  the  Silvester  method  employed  in  their 
stead.* 

6.  As  soon  as  natural  respiratory  movements  recommence,  cease  the  em- 
ployment of  artificial  means,  unless  the  eflbrts  are  feeble  and  imperfect,  when 
thej-  may  still  be  aided  for  a  time  with  advantage. 

7.  As  soon  as  the  patient  is  capable  of  swallowing — and  sooner,  if  a  stomach- 
pump  is  at  hand — administer  a  cupful  of  warm  coffee  or  tea,  with  a  couple  of 
drachms  of  spiritus  etheris  nitrici  in  it;  or  if  thi.t  is  not  at  hand,  a  table- 
spoonful  of  brandy  or  other  spirit. 

8.  Use  warm  frictions  all  over  the  body,  more  especially  on  the  limbs,  to 
aid  the  circulation;  and  the  more  the  skin  is  exposed  to  dry  warm  air  tlie 
better,  as  even  the  cutaneous  respiration  aids  in  the  arterialisatiou  of  the 
blood. 

9.  When  the  temperature  of  the  body  is  much  reduced,  as  in  cases  of 
drowning  during  the  cold  winter  months,  try  and  restore  it  by  means  of  a 
hot- water  or  air-bath.  If  by  the  latter,  place  the  head  of  the  patient  so  as  to 
keep  the  rarefied  hot  air  from  entering  the  lungs.  Artificial  respiration  by 
pressure  and  frictions  with  the  hand  can  both  be  readily  applied  wliile  the 


*  If  there  be  sufficient  assistance  at  hand,  the  Silvester  method  may  be  followed 
in  all  cases  in  which  artificial  respiration  is  considered  necessary;  but  where  the 
medical  attendant  is  alone,  the  method  by  simple  pressure  is  the  quickest  and  easiest 
that  can  be  adopted.  It  only  differs  frona  the  Silvester  method  in  this  respect,  that 
in  it  the  air  is  forcibly  expelled  from  the  lungs,  and  allowed  to  enter,  in  consequence 
of  the  vacuum  produced  in  the  thorax  by  the  re-expanding  of  the  walls  by  their  own 
elasticity  ;  while  in  Silvester's  method  the  air  is  forcibly  inhaled  and  then  expelled 
by  the  natural  resilience  of  the  ribs.  In  both  cases  the  respirations  should  amount  to 
twenty,  thirty,  or  even  forty  per  minute.  The  natural  respirations  are  only  eighteen 
per  minute;  but  in  cases  of  resuscitation,  our  object  is  to  arterialise  the  blood  even 
inore  rapidly  than  in  health ;  and  as  we  cannot  introduce  by  artificial  means  the  same 
amount  of  air  that  is  taken  in  by  the  normal  eflbrts,  we  must  increase  the  number  of 
our  respirations. 

VOL.  V.  3  N 
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tody  is  in  the  warm  bath.*  The  bath  should  not  be  too  hot  (not  above 
106°  F.),  as  it  is  not  desirable,  for  the  reasons  formerly  given,  to  raise  the  bodily 
temperature  above  its  normal  standard.  Nor  should  the  body  be  retained  in 
it  after  the  temperature  has  been  restored ;  for,  as  was  before  said,  the  more  the 
skin  is  exposed  to  the  air  the  better. 

Treatment  after  the  hreathimj  has  become  natural. — 1.  Give  the  patient  some 
Avarm  nutriment,  to  which  a  small  quantity  of  stimulant  is  added ;  beef- 
tea,  chicken-soup,  coflee,  or  simple  tea  with  one  or  two  tablespoonfuls  of 
brandy. 

"2.  Put  him  into  a  well-aired  bed  with  hot  bottles  to  his  feet,  and  encourage 
sleep. 

3.  Let  him  be  carefully  watched  during-  sleep  in  case  of  secondary  apnoea ; 
at  the  slightest  symptom  of  which  let  gentle  frictions  and,  if  necessary,  arti- 
ficial respiration  be  again  had  recourse  to.  Give  volatile  stimulants,  such  as 
the  spii'itus  ammonias  aromaticus,  or  spiritus  etheris  nitrici. 

In  the  case  of  the  drowned,  the  following  might  be  said  to  be  the  four 
golden  rules  of  treatment : 

1.  Empty  the  air  passages  of  all  the  water  and  frothy  mucus  they  may 
chance  to  contain,  by  holding  the  legs  and  trunk  higher  than  the  head. 

2.  Wipe  the  mouth  and  nostrils  dry. 

3.  Draw  forward  the  tongue. 

4.  Use  artificial  respii-atiou. 

GEORGE  HAELEY,  M.D. 


*  In  the  case  of  a  young  woman,  one  of  the  foiirteen  who  were  nearly  drowned  in 
the  water  at  the  Eegeut's  Park  a  few  years  ago,  in  consequence  of  slipping  into  a  hole 
in  the  ice,  the  body  was  so  excessively  cold,  and  the  limbs  so  stiff,  that  as  soon  as  she 
was  brought  into  the  tent  which  was  being  used  as  a  temporary  receiving-house,  she 
was  instantly  put  into  a  warm  bath,  without  waiting  to  take  off  her  clothes,  and 
artificial  respiration  by  manual  pressure  at  once  commenced.  It  was,  however,  found 
impossible  to  obtain  any  result  with  her  stays  on  ;  so  they  were  slit  open,  but  not 
removed,  and  the  artificial  respiration  at  once  recommenced.  In  about  twenty  minutes 
the  patient  was  so  far  recovered  as  to  be  able  to  give  her  address.  In  this  case, 
when  brought  into  the  tent,  the  girl  appeared  to  us  to  be  perishing  as  much  from  the 
effects  of  cold  as  from  apncea. 


ON  PARASITES,  AND  THE  DISEASES 
WHICH  THEY  PRODUCE. 


UNDER  the  term  '  parasites '  might  properly  he  included  all  the  organised 
beings  which  exist  during  a  part  or  the  whole  of  their  life  at  the  expense 
of  other  living  animals  or  plants.  In  this  sense  an  innumerable  host  of 
creatures  would  be  included  imder  the  term,  belonging  to  both  the  animal 
and  vegetable  kingdom.  These  have  been  divided  into  true  eind  false  parasites  ; 
and  the  former  have  even,  by  some  writers  been  erected  into  a  distinct  class, 
or  rather  into  distinct  classes,  under  the  names  of  ento-  and  epi-  zoa,  or  ento- 
and  epi-  phyta ;  but,  in  a  scientific  point  of  view,  it  is  obviously  improper  to 
maintain  any  such  classification. 

Parasitism  is  to  be  regarded  more  as  an  accident  than  as  an  essential  at- 
tribute ;  and  the  mere  circumstance  that  an  organism  lives  at  the  experse  of 
another  living  being  affords  no  valid  ground  of  distinction  between  it  and 
others  whose  nutriment  is  derived  from  dead  organic  matter.  It  is,  moreover, 
now  universally  admitted  that  all  the  so-termed  entozoa,  &c.,  belong  to  some 
one  or  other  of  the  larger  groups  of  non-parasitic  forms  already  constituted 
in  either  kingdom.  In  the  case,  for  instance,  of  parasitic  animals,  we  find  not 
only  that  they  nearly  all  belong  to  the  sub-kingdom  Annulosa,  but  that  they 
also  fall  into  existing  classes  in  it.  The  most  that  can  be  said  of  any  among 
them  is  that  they  appear  to  constitute  groups  of  o.-dinal  value. 

In  any  general  account  of  the  subject,  therefore,  parasites  would  have  to 
be  regarded  in  their  relations  to  numerous  closely-allied  forms;  and  the 
study,  consequently,  would  be  one  of  very  great  extent.  It  is  one  also,  from 
many  circumstances  connected  with  their  life-history,  of  extreme  interest 
both  to  the  naturalist  and  the  physiologist.  Here,  however,  we  have  to  do 
almost  exclusively  with  the  surgeon ;  and  the  limits  and  objects  of  an  essay 
like  the  present  preclude  both  the  possibility  and  the  necessity  of  considering 
the  subject  in  any  such  extent.  We  propose,  in  the  brief  space  at  our  dis- 
posal, to  give  an  account  only  of  those  parasites  the  consequences  of  whose 
invasion  are  likely  to  be  brought  under  surgical  treatment ;  and  in  doing  this 
to  enter  only  so  far  into  their  natural  history  as  may  be  necessary  for  the 
suggestion  of  curative  or  prophylactic  measures. 

Classification  of  parasites. — In  the  first  place  they  belong  either  to  the  animal 
or  vegetable  kingdom.    We  will  commence  with  the  former. 

A.  Animal  Parasites. 

Arranged  in  zoological  order,  these  are  found  in  the  following  classes : 
I.  Infusoria. 
II.  Annuloida. 
III.  Arachnida. 
,  •.  IV.  Insecta. 

I.  Parasitic  infusoria. — Four  or  five  minute  organisms  belonging  to  the 
heterogeneous  group  of  infusoria  have  been  described  as  occurring  in  the 
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linman  subject.  They  belong  to  the  families  Monadina  and  Ilolotricha.  The 
former  includes  all  infusory  animalcules  presenting  a  simple  and  apparently 
homogenous  body  furnished  at  one  end  with  one  or  more  elongated  vibratile 
filaments.  The  family,  however,  is  a  verj'  doubtful  one  in  its  relations  to 
the  animal  kingdom,  and  it  is  pretty  certain  that  the  majority,  if  not  the 
whole  of  the  niouadina,  merely  represent  the  motile  zoospores  of  various  algfe 
or  fungi.  It  is  also  extremely  doubtful  whether  they  should  in  any  case  be 
regarded  as  parasites,  and  not  rather  as  merely  the  concomitants  of  putre- 
faction. 

The  supposed  parasitic  Monadina  belong  to  tlie  genera  Cercomonas  and 
Trichomonas;  the  former,  characterised  by  the  presence  of  a  single  vibratile 
filament,  and  the  latter  by  that  of  two  or  more.  The  species  of  Cercomonas 
noted  as  parasitic  are,  C.  intestinalis,  C.  urinarim,  and  C.  saltans.  The  situ- 
ations occupied  by  two  of  these  forms  are  sufficiently  indicated  in  their  names, 
whilst  the  last  is  described  as  occurring  in  the  discharge  on  the  surface  of  foul 
sores;  but  its  occurrence  must  be  very  rare,  to  judge  from  our  own  obser- 
vations. 

The  only  species  (T-  vaf/inalis)  referred  to  the  genns  Trichomonas,  presents 
points  of  rather  more  interest.  Originally  noticed  by  M.  DonntS*  in  the  mucus 
of  the  vagina,  he  at  first  supposed  it  to  be  diagnostic  of  a  gonorrhfeal  discharge, 
but  subsequent  observations  by  himself  and  others  have  shown  that  this  is  not 
the  case.  In  fact,  according  to  KoUiker  and  Scauzoni,  it  was  found  in  the 
niajoritv  of  the  women  examined  by  them,  either  pregnant  or  not.  Its  presence 
would  appear,  nevertheless,  always  to  be  accompanied  by  some  morbid  con- 
dition of  the  vaginal  secretion,  though  that  need  not  be  exclusively  of  a  specific 
nature.  It  is  to  be  remarked,  moreover,  that  its  habitat  is  exclusively  the 
vagina,  as  it  is  never  found  even  in  the  cervix  uteri.  The  animalcules  vary  in 
length  from  0"'-008  to  0"'-018,  and  they  are  usually  furnished,  in  addition  to  the 
whip-like  appendages,  with  a  few  cilia  at  their  base.  In  their  natural  nidus 
they  exhibit  active  movements,  which,  however,  soon  cease  on  the  addition  of 
water,  in  which  they  swell  up  into  a  spherical  form,  and  assume  very  mucli 
the  appearance  of  ciliated  epithelium-cells,  for  which  they  have  sometimes  been 
mistaken. 

In  the  family  Ilolotricha,  among  the  true  ciliate  infusoria,  the  only  parasitic 
form  observed,  if  it  really  deserve  the  name,  is  a  species  of  Paramcecitim 
described  by  Malmsten  as  occurring  in  the  csecum  and  colon. 

II.  Parasitic  Annuloida. — Dividing  the  Annulosa  into  three  primary  groups 
or  provinces,  viz.  the  Arthropoda,  Annulata,  and  Annuloida,  we  shall  find  that 
all  the  more  important  parasites  belong  to  the  first  and  last,  which  alone  in- 
cludes almost  all  the  true  entozoa.  In  tlie  arthrojioda,  the  classes  arachnida 
and  insecta  both  afi'ord  instances  of  occasionally  or  permanently  parasitic 
.species  ;  whilst  in  the  annulodia,  or  most  lowly  organised  division,  in  which  we 
include  the  scolecida,  gephyrea,  echinodermata,  and  rotifera,  they  are  found 
only  among  the  first.  The  orders  included  in  this  class  are, 
I.  Tasniada  "| 


With  the  exception  perhaps  of  the  Turbellaria,  all  these  orders  maybe  regarded 
a^  composed  of  parasitic  creatures. 

(n)  Platyelmia,  or  fiat  xcorms. — The  members  of  this  sub-class  are  charac- 
terised by  a  more  or  less  flattened  body,  usually  very  short,  but  in  some  cases, 
^s  among  the  Turbellaria,  of  considerable  length.  They  are  generally  furnished 
with  external  appendages  foi-  the  purpose  of  motion  or  of  attachment,  and  con- 


*  Rechrches  Microscojwpics ;  Siir  la  nature  du  mucus,  1837,  and  Cours  de  micro- 
.seopie,  1847,  pp.  157-161,  fig.  33. 


2.  Trematoda 

3.  Turbellaria 


6.  Nematoidea 
G.  Gordiacea 


Nematelmia. 


Platyelmia. 
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listing  in  some  cases  of  suctorial  discs  or  acetabiila,  in  others  of  hooks  of  various 
kinds,  or  of  both  combined.  Most  of  them  are  liermaphrodite,  and  in  many 
the  course  of  development  presents  strange  and  peculiar  phenomena.  With 
respect  to  their  organisation,  it  may  be  stated  generally  that  the  platyelmia 
have  no  proper  visceral  cavity,  the  body  being  composed  as  it  were  of  a  solid 
parenchyma,  in  which  the  viscera  and  muscular  tissue  are  closely  imbedded. 
On  this  account  some  among  them  have  been  termed  sterelmiutha.  Consider- 
able diversity  exists  in  their  alimentary  system  ;  for  while  some  have  a  com- 
plete canal  with  oral  and  anal  orifices,  and  a  protusile  pharynx,  in  others  the 
anus  is  wanting,  and  the  mouth  a  mere  pore,  and  in  some,  which  are  endo- 
parasites  throughout  their  existence  or  nearly  so,  no  trace  of  mouth  or  ali- 
mentary canal  exists ;  the  nutrition  of  the  worm  being  carried  on  through  the 
external  surface.  None  possess  any  true  blood-vascular  system ;  but  in  all  there 
is  a  distinct  system  of  so-termed  '  water-vessels,'  probably  of  a  renal  or  ex- 
cretory nature,  and  which  in  some  pervades  the  entire  body  with  its  fine  reticula- 
tions, in  the  ultimate  extremities  of  which  are  lodged  minute  calcareous  or 
phosphatic  particles.  The  nervous  system  is  either  wholly  inapparent  or  very 
rudimentary. 

Tceniada, —  Tape-xDorms. — In  this  order,  wliich  has  sometimes  received  the 
name  of  Cestoidea  or  Oestoda,  are  included  also  the  so-termed  Cystica  or  cyst- 
worms,  the  reason  for  which  will  be  apparent  from  what  follows.  In  addi- 
tion to  the  characters  they  possess  in  common  with  all  the  platyelmia,  the 
Tasniada  may  be  distinguished  by  the  following.  They  have  neitlier  mouth  nor 
intestine ;  and  in  the  mature  or  texual  condition  are  united  into  a  continuous 
band  or  chain,  originating  in  an  individual  or  zooid,  which  itself  never  reaches 
sexual  maturity,  but  continues  to  throw  off  a  succession  of  buds  or  gemmffi, 
each  of  which  becomes  a  perfect  hermaphrodite  individual,  though  remaining 
attached  to  the  colony,  of  which  it  forms  a  link,  for  a  considerable  length  of 
time.  The  separate  zooids  constituting  this  compound  growth  or  strohila 
become  more  and  more  developed  as  their  distance  from  the  primary  joint  in- 
creases, until,  having  reached  full  maturity,  they  are  successively  detached, 
either  spontaneously  or  accidentally,  and  pass  out  of  the  body  with  the  fiieces. 
The  primary  zooid  remains  all  the  time  attached  to  the  intestinal  mucous 
membrane  of  the  host  by  one  or  other  of  the  organs  mentioned  above.  This 
individual  is  termed  a  scolex,  and  each  separate  joint  or  sexual  zooid 
budded  from  it  a  prot/lottis.  This  is  the  condition  of  the  entozoon  when  it  forms 
what  is  termed  a  Tcenia,  or  tape-worm,  which  consequently  must  be  taken 
to  represent  a  chain  or  continuous  succession  of  distinct  zooids  i2;radually 
arriving  at  sexual  maturity,  and  then  thrown  oft'.  In  this  state  it  is  always 
found  within  the  intestinal  canal,  or,  as  in  some  fishes,  in  diverticula  from  it. 
In  anotlier  condition,  however,  the  tjeuioid  entozoa  are  invariably  found  in  the 
parenchymatous  tissues  of  the  body  external  to  the  intestinal  tract ;  but  here 
they  exhibit  a  totally  different  aspect,  constituting,  in  fact,  the  so-termed 
cystica,  or  cj'st-wornis.  It  is  also  a  remarkable  circuuistance  that,  so  far  as  is 
known,  with  the  exception  of  the  human  subject,  the  taenioid  and  the  cystic 
states  of  the  same  species  are  never  found  in  the  same  animal.  The  cyst-worms 
of  one  animal  give  rise  to  tape-worms  in  another,  and  vice  versa;  and  what  is 
equally  remarkable  is  the  fact  that  these  are  in  almost  all  cases  reciprocally 
herbivorous  and  carnivorous  or  omnivorous  species.  As,  for  instance,  the  cyst- 
worm  of  the  sheep  or  rabbit  will  produce  tape-worms  in  the  dog  and  cat ;  tliose 
of  the  pig  and  ox  become  tape-worms  in  man,  &c.  This  curious  state  of  things 
arises  in  the  following  way :  The  mature  proglottis  of  the  tfenia  is  tilled  with 
ova,  each  of  which,  within  a  firm  and  peculiarly  resistant  shell,  contains  a 
minute  active  embryo,  which  from  its  being  armed  with  six  book-like  boring 
implements,  has  been  termed  a  '  six-hooked  embryo,'  or  *  hexacanthus.'  For 
the  exclusion  of  this  embryo,  it  appears,  from  repeated  observations  and  experi- 
ments, to  be  necessary  that  the  ovum  should  be  subjected  to  the  solvent  action 
of  the  gastric  juice  in  the  stomach,  usually  of  another  species  of  animal  than 
that  in  which  the  proglottis  was  nurtured.  But  when  thus  liberated  from  its 
durance  the  '  hexacanthus  '  speedily  makes  its  way  through  the  walls  of  the  in- 
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testine  of  its  new  host,  and  effects  a  lodgment  in  the  tissues  of  the  body,  after  a 
niioration  of  greater  or  less  extent.  Having  reached  its  ultimate  destination, 
the  hooks  are  thrown  off,  and  the  embryo  is  transformed  into  a  cyst-worm, 
which  dirt'ers  according  to  the  species  of  tape-worm  from  which  it  originated. 
This  is  the  general  mode  of  proceeding  in  the  tseniada  ;  and  it  will  consequently 
be  seen  how  the  cystica,  which  were  formerly  regarded  as  a  distinct  class,  are 
nothing  more  than  one  phase  in  the  life-cycle  of  the  tseniada.  The  only 
apparent  exception,  as  yet  observed,  to  the  rule,  that  for  the  exclusion  of  the 
active  embryo  the  ovum  containing  it  must  pass  through  the  stomach  of  an 
animal,  is  that  of  Bothriocephalus  latus,  in  which  it  would  appear  that  the 
embryos  are  capable  of  living  in  water,  after  escaping  from  the  ovum,  in  the 
form  of  a  ciliated  infusorium  or  planula  ;  and  it  is  a  curious  circumstance  that 
in  this  species  the  egg-shell  is  furnished  with  a  sort  of  movable  lid,  to  facilitate 
the  escape  of  the  embryo. 

The  various  forms  of  cyst-worms  have  received  the  generic  names  of  Cy.sficemis, 
Ccpnnrus,  Echinococcus,  and  Anthocephnlus ;  and  it  is  with  the  treniada  in  this 
phase  only  that  we  have  here  much  concern,  the  tape-worms  themselves  com- 
ing more  properly  under  the  notice  of  the  physician. 

The  following  species  of  taeniada  are  enumerated  by  Dr.  Cohbold  *  as  having 
been  met  with  in  the  human  subject;  some  are  perhaps  apocryphal.  Opposite 
the  name  of  each  tape-worm  or  '  strobila  '  we  have  given  (when  known)  that  of 
its  cystic  representative. 

1.  Tffinia  solium       .       .       .      Cj'sticercus  cellulosre. 

2.  „     mediocanellata   .       .  „         t.  niedio-canellatse. 

3.  acanthotrias 

4.  flavopuncta 

•5.     „     marginata  .       .  ,,  tenuicollis. 

6.  „     echinococcus      .       .     Echinococcus,  Acephalocyst,  &c. 

7.  „     nana  (Siebold) 

8.  „  elliptica 

0.  Bothriocephalus  latus 
10.  „  cordatus 

1.  The  cystic  scolex  of  the  common  tape-worm  is  the  Ci/sttccrcus  ceUnJoste  of 
authors.  The  most  usual  habitat  of  this  species  is  the  muscular  tissue  of  the 
pig,  which  when  thus  affected  is  said  to  be  '  measly.'  It  is  frequently  met  with, 
however,  in  other  situations  and  in  other  animals,  especially  in  man.  It  is  dis- 
tinguished by  its  quadrangular  head,  short  n^Jc,  thickened  anteriorly,  its  long 
cylindrical  body,  and  elliptical  caudal  vesicle,  which,  when  the  worm  is  lodged 
in  the  muscles,  has  its  long  diameter  in  the  direction  of  the  fibres.  Nothing 
very  positive  is  known  respecting  the  earliest  stages  of  the  development  of  the 
'  six-hooked  embryo,'  as  it  does  not  appear  by  any  means  quite  certain  that 
the  peculiar  elongated  cj'sts  in  muscle  first  noticed  by  Hessling,  and  after- 
wards more  fully  described  by  Mr.  Rainey,t  have  any  actual  relation  to  this 
Ci/sttce7-ctcs. 

In  the  earliest  stage  at  which  it  has  been  positively  made  out  the  worm  is 
about  1  millimetre  in  length,  and  nearly  spherical  in  shape.  It  is  formed  at 
this  time  simply  of  a  minute  vesicle,  whose  walls  exhibit  a  distinct  and  rich 
plexus  of  vessels,  within  the  smaller  branches  of  which  vibratile  tags  are  visible, 
whilst  the  interior  of  the  vesicle  is  filled  witli  a  clear  fluid.  On  one  part  of 
the  wall  the  rudiment  of  the  head  or  future  scolex  may  be  seen  as  a  small 
opaque  spot.  The  development  of  this  part  gradually  proceeds,  until  at  length 
it  attains  its  full  size,  and  projects  into  the  interior  of  the  enlarged  cyst,  invagi- 
nated,  as  it  were,  in  a  sac  formed  from  the  internal  layer  of  the  cyst.  At  first 
the  '  head,'  is  straight ;  but  as  it  increases  in  size  it  becomes  bent  at  nearly  a 
right  angle,  and  eventually  at  its  lower  or  inner  extremity  the  characteristic 
acetabula  and  liooks  of  the  taenia  make  their  appearance.  The  entire  course  of 
development  up  to  the  completion  of  the  cysticercal  condition  appears  to  re- 


*  Proceed.  Zool.  Society,  1862,  p.  289. 
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quire  between  two  and  three  months.  How  long  the  parasite  may  remain  in 
this  stage  within  the  tissues  of  its  host  is  unknown,  though  it  would  appear 
from  the  ohservations  of  Stich  *  not  to  exceed  a  few  j'ears  at  most. 

Though  compai-atively  rare  among  ourselves,  it  seems  that  in  some  countries 
the  occurrence  of  Cysticercus  cellulosce  as  a  human  parasite  is  by  no  means  un- 
common. This  difference  it  is  not  easy  to  account  for,  unless,  with  Leuckart, 
we  admit  the  possibility  of  self-infection  from  the  ova  of  the  tape-worm,  and 
consequently  that  a  difference  in  habits  of  cleanliness  or  care  may  be  followed 
by  corresponding  consequences.  It  is  not  improbable,  however,  that  a  greater 
frequency  of  occurrence  of  Cysticei-ci  in  the  pig  in  any  country  will  lead  to  a 
greater  frequency  of  occurrence  of  the  tape-worm  in  man  ;  and  the  more  espe- 
cially so,  when,  as  is  the  case  in  many  parts  of  Germany,  large  quantities  of 
pig's-flesh  in  an  almost  uncooked  or  raw  state  are  consumed.  As  a  proof  of 
the  frequency  of  Cysticercus  cellulosce  in  certain  districts,  we  may  mention  that 
Rudolphi  states  that  in  his  experience  it  was  met  with  in  about  one  body  in 
fifty-six  of  those  brought  into  the  dissecting-room  at  Berlin  ;  and  it  would  seem 
that  in  many  parts  of  Germany  scarcely  a  year  passes  in  any  anatomical  school 
without  instances  of  its  occurrence.  These  instances,  however,  have  for  the 
most  part  only  been  discovered  after  death  ;  the  presence  of  the  parasite  when 
lodged  in  the  muscular  tissue  being,  except  in  rare  cases,  apparently  unattended 
with  any  symptoms. 

The  comparative  frequency  of  Cysticercus  in  the  different  organs  or  tissues  may 
be  stated  in  the  following  order  : 

The  muscular  tissue,  or  rather  perhaps  the  inter-muscular  connective  tissue  ; 
the  brain  and  eye ;  heart ;  lungs ;  liver  ;  and,  more  rarely,  the  kidney  and  lym- 
phatic glands.  The  spleen,  and  even  the  osseous  tissue,  according  to  Stich,  are 
not  exempt  from  its  invasion ;  though  with  respect  to  the  latter  situation  at 
any  rate  considerable  doubts  of  its  occurrence  may  reasonably  be  entertained. 
It  mav  be  observed,  also,  that  in  cases  where  Cysticerci  are  found  in  the 
muscular  tissues,  they  usually  exist  in  vast  numbers  ;  whilst  in  cases  where 
they  occupy  other  situations,  they  are  usually  few  in  number,  or  even  solitary. 
As  regards  the  human  subject  it  has  been  suggested  by  Leuckart  t  that  where 
the  parasite  has  been  found  in  considerable  numbers,  it  has  been  in  cases  of  what 
may  be  termed  self-infection  conveyed  by  the  passage  of  a  tape-worm  or  of  a 
proglottis,  or  it  may  be  of  some  ova  alone  into  the  stomach.  The  not  infre- 
quent concurrence  of  Cysticerci  in  the  tissues  with  tape-worms  in  the  intestine 
affords,  as  he  remarks,  a  strong  proof  of  this.  Von  Gviife  relates  that  of 
thirteen  individuals  treated  by  him  for  Cysticerci  in  the  eye,  five  were  also 
infested  with  tape-worm.  The  fact,  at  any  rate,  points  to  the  necessity  of  care, 
in  persons  so  affected,  not  to  infect  themselves  with  the  mature  ova  either 
externally  or  internally.  For  it  is  not  improbable  that  the  '  hexacanthus ' 
may  be  liberated  from  the  ovum  by  mechanical  violence  as  well  as  by  the 
solvent  action  of  the  gastric  juice  ;  and  when  thus  liberated,  it  may  be  capable 
of  making  its  way  as  easily  through  the  membranes  of  the  eyeball  as  of  the  in- 
testine. 

With  respect  to  the  symptoms  produced  by  Cysticercus  celliiloscp,  it  has  been 
already  said  that  when  confined,  as  is  most  usual,  to  the  muscular  or  subcu- 
taneous connective  tissues,  the  parasite  appears  to  be  wholly  innocuous.  The 
power  even  of  the  affected  muscles  is  not  notably  impaired ;  and  this  is  the  case, 
it  would  seem,  with  the  heart  as  elsewhere.  Nor  do  the  adventitious  cysts  in 
which  the  worm  is  lodged  seem  to  be  liable  to  spontaneous  inflammation, 
though  instances  are  recorded  of  their  becoming  inflamed  and  suppurating  in 
consequence  of  pressure  or  external  injury  in  exposed  situations;  as  on  the  ex- 
tremities, nates,  &c. 

It  is  far  otherwise,  however,  when  the  entozoon  has  penetrated  into  the  eye 
or  brain.    Passing  over,  here,  the  symptoms  arising  from  its  presence  in  the 


*  Annul,  d.  Charite  Krankenhauses,  1854,  p.  170. 
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latter  situation,  we  will  refer  more  particularlj'  to  the  morbid  phenomena  pro- 
duced  by  it  in  the  oriran  of  vision.  For  our  knowledge  of  this  subject  we  are 
chiefly  indebted  to  Professor  von  Grafe,  who  seems  to  have  enjoyed  abundant 
opportunities  of  studying  it.  His  papers  will  be  found  principally  in  the  Archio 
fur  Ophthalmologie  for  1857.  In  the  eye  the  Cysticemis  presents  itself  in  two 
different  conditions,  free  and  encysted.  The  former  occurs  only  in  the  aqueous 
chamber,  or  in  the  crystalline  body,  or  rather  its  capsule ;  and  it  is  considered 
probable  that  these  free  embryos  have  escaped  into  those  situations  from  cysts 
originally  lodged  in  the  coats,  and  especially  in  the  iris  or  choroid.  Occasionally, 
however,  when  in  the  crystalline  lens,  the  vermicule  becomes  surrounded  with 
a  secondary  cyst.  The  changes  and  injurious  effects  produced  vary,  of  course, 
according  to  the  situation  occupied  by  the  Cysticercus.  In  the  subconjunctival 
connective  tissue  its  presence  is  rarelj"^  manifested  by  any  symptom  beyond 
occasional  slight  conjunctivitis.  But  when  lodged  in  the  aqueous  chamber  the 
consequences  are  more  important ;  for  not  only  does  it  directly  hinder  the  free 
passage  of  the  rays  of  light,  but  the  irritation  caused  by  it  is  often  accompanied 
with  a  chronic  inflammation  of  the  surrounding  membranes.  And  its  effects 
when  in  the  deeper  parts  of  the  organ  are  still  more  serious.  Here  it  may  be 
lodged,  enclosed  in  a  capsule,  either  beneath  the  retina  or  in  the  vitreous  humour. 
It  is  probable  that  it  always  makes  its  way  through  the  retina  to  reach  the 
latter  situation.  The  presence  of  the  parasite  on  or  near  tlie  retina  and  choroid 
induces  chronic  inflammation  and  disorganisation  of  those  important  parts, 
eventually  leading  even  to  total  blindness. 

The  objective  signs  of  the  presence  of  a  cj'sticercus  in  the  eye  are  extremely 
obscure  without  the  aid  of  the  ophthalmoscope.  But  with  the  aid  of  that  in- 
strument the  parasite  may  be  detected  in  the  bottom  of  the  globe,  where  it 
appears  in  the  form  of  a  light-coloured  or  semi-transparent  vesicular  swelling, 
whose  position  with  relation  to  the  retina  may,  in  some  cases,  be  determined 
by  the  appearance  of  the  capillary  vessels.  "When  the  cyst  is  covered  in  front 
by  the  retina,  the  vessels  of  that  coat  will  be  seen  coursing  over  the  little 
swelling;  but  when  it  is  lodged  in  the  vitreous  humour  or  on  tlie  inner  surface 
of  the  retina,  the  vessels,  it  is  said,  will  be  seen  to  terminate  suddenly  as  they 
pass  behind  the  tumour.  The  prognosis,  in  most  cases,  will  be  more  favourable 
in  the  latter  case  than  in  the  former. 

2.  T.  echinococcus. — Another  and  far  rptore  familiar  taenioid  entozoon  is 
that  of  which  the  Acephalncyst  and  Echinococcus  represent  the  cystic  and 
scolecid  conditions.  The  tasnia  or  strobila  of  this  species  is  at  present  known 
to  occur  only  in  the  dog  and  wolf.  It  is  of  small  size,  and  usually  exists  to 
the  number  of  many  thousands  among  the  villi  of  the  small  intestine,  where 
the  tEcniffi  are  rendered  apparent  by  the  white  colour  of  the  mature  proglot- 
tides. 

The  ordinary  form  in  which  this  entozoon  occurs  in  the  human  subject  is 
that  of  a  semi-transparent  globose  vesicle,  with  highly-elastic  laminated  walls, 
lined  with  a  finel^'-granular  layer,  and  which  is  lodged,  sometimes  in  gTeat 
numbers  together,  in  the  parenchyma  of  the  liver,  lungs,  or  other  solid  viscera, 
or  in  the  connective  tissue  in  almost  any  part  of  the  body,  usually  enclosed  in 
a  distinct  capsule  formed  by  e.xudation  into  and  the  consolidation  of  the  sur- 
rounding tissue.  The  interior  of  these  cysts  is  tilled  with  a  clear  watery  fluid, 
in  which  may  sometimes,  but  by  no  means  always,  be  seen  floating  a  few  or 
many  tffinia-heads,  or  scolices,  the  so-termed  Echinococci.  Sometimes,  how- 
ever, the  only  remains  of  these  will  be  the  minute  booklets  with  which  they 
are  armed.  But  though  usually  met  with  in  this  detached  condition,  these 
heads  in  the  recent  and  perfect  state  of  the  cyst  will  be  found  adherent  to  its 
inner  wall,  or  granular  layer,  to  which  they  appear  to  be  attached  by  a  short 
peduncle.  When  so  attached,  they  are  seen  through  the  transparent  walls  of 
the  acephalocyst  as  minute  opaque  or  whitish  specks.  It  more  often  happens, 
however,  and  as  it  would  seem  especially  in  the  human  subject,  that  numerous 
acephalocysts  may  be  examined  without  the  discovery  of  a  single  echinococcus- 
head. 

Hydatid  cysts  are  capable  of  multiplying  themselves  in  other  ways ;  and  it  is 
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to  this  property  that  their  destructive  power  is  mainly  due.  Although  an 
individual  cyst  may  singly  attain  to  enormous  dimensions,  it  is  more  from  their 
rapid  and  continued  propagation  that  the  large  hydatid  tumours,  and  con- 
sequent great  mischief  caused  by  them,  are  produced.  This  multiplication 
takes  place  by  what  may  be  termed  a  sort  of  gemmation  or  prolihcation  in  the 
walls  of  the  cyst;  and  it  is  effected  in  two  or  three  different  ways.  (1.)  The 
secondary  cysts  arise  in  the  substance  of  the  walls  of  the  parent  hydatid  ;  and 
when  they  have  reached  a  certain  size  become  detached,  and  are  then  capable 
of  independent  growth,  and  of  again  themselves  throwing  off  similar  buds;  and 
so  on  ad  injinitum.  (2.)  The  secondary  cysts  may  be  protruded  and  thrown 
off  either  on  the  exterior  or  into  the  interior  of  the  parent  vesicle.  In  the 
former  case  we  have  the  exogenous  form  of  hydatid,  or  the  E.  scolecipariens  of 
Kiichenmeister ;  and  in  the  latter  is  produced  the  well-known  endogenous  or 
'  pill-box  '  hydatid  of  authors.  Both  forms  occur  in  the  human  subject,  though 
the  latter  by  far  the  more  frequently ;  and  they  may  both  even  be  found  in  the 
same  subject.  In  either  case  the  multiplication  is  sometimes  carried  to  an 
enormous  extent,  and  yet  in  the  whole  number  of  hydatids  not  a  single  Echino- 
coccus  will  be  found.  Professor  Leuckart  mentions  a  case  of  a  woman  about 
sixty  years  of  age  who  had  a  tumour  for  many  years,  which  was  supposed  to 
arise  from  an  extra-uterine  fcetation,  but  on  examination  after  death  was  found 
to  be  caused  by  a  colossal  acephalocyst  springing  originally  from  the  liver,  but 
which  had  gradually  filled  the  abdomen  with  a  sac  weighing  with  its  contents 
about  thirty  pounds.  In  its  interior  were  many  thousands  of  secondary  cysts, 
from  the  size  of  a  pea  to  that  of  the  fistj  but  not  a  single  'head'  or  booklet 
was  anywhere  discernible. 

Acephalocysts  with  several  hundreds  of  secondary  cysts  are  not  uncommon  ; 
but  usually  the  number  of  the  latter  is  under  a  hundred,  and  generally  perhaps 
from  twenty-five  to  fifty. 

(^3.)  A  third  modification  in  the  mode  of  development,  or  rather  of  multipli- 
cation of  hydatids,  has  been  described  under  the  name  of  JE.  imiUilucularis.  In 
this  form  the  cysts  never  attain  to  anything  like  the  dimensions  of  the  two  for- 
mer, rarely  exceeding  those  of  a  millet-seed,  or  at  most  of  a  pea.  But  though 
of  these  small  dimensions,  the  cyst  is  capable  of  producing  compound  growths 
of  considerable  size,  consisting  of  aggregations  of  vesicles  imbedded  in  a  common 
stroma.  When  a  mass  of  this  kind  is  cut  across,  '.t  presents  in  the  interior  in- 
numerable minute  cavities  of  irregular  form,  separated  by  condensed  connective 
tissue,  and  containing  a  tolerably  transparent  gelatinous  material.  Running 
amongst  them  may  be  seen  the  atrophied  remains  of  the  bile-ducts  or  blood- 
vessels, &c.  Growths  of  this  kind  have  hitherto  been  observed  only  in  the 
liver ;  but  as  there  appears  to  be  no  reason  why  they  should  not  occur  else- 
where, it  may  be  useful  to  advert  a  little  further  to  them.  The  alveolar  struc- 
ture and  the  gelatiniform  nature  of  the  contents  of  the  cysts  naturally  led  ob- 
servers at  first  to  suppose  that  they  constituted  a  form  of  colloid  cancer,  the 
occasional  presence  of  echinococcus-heads  or  booklets  being  deemed  a  merely 
accidental  complication.  Virchow,*  however,  has  clearly  pointed  out  the 
correspondence  between  the  so-termed  colloid  masses  and  minute  echinococcus- 
cysts.  His  observations  have  since  been  amply  confirmed  by  Professor 
Leuckart,t  who  has  fully  satisfied  himself  that  all  the  cysts,  down  to  the  smallest, 
present  the  well-known  characters  of  the  common  acephalocyst.  He,  moreover, 
ascertained  that  the  echinococcus-heads  contained  in  them  were  identical  with 
those  found  in  the  usual  hydatids,  and  that  the  multiplication  of  the  cysts 
followed  the  type  of  E.  altricipariens. 

The  connection  between  the  hydatid  cysts  and  the  taenia,  from  which  they 
are  derived,  hardly  requires  to  be  here  pointed  out,  after  what  has  been  said 
on  the  general  mode  of  development  of  the  tseniada.  The  strobila  in  the 
intestine  of  the  dog  throws  oft'  proglottides  containing  the  mature  ova,  which, 
on  passing  into  the  stomach  of  another  animal,  liberate  the  enclosed  embryos. 


*  Bas  alveolar  Colloid  der  Leber,  Tiibingen,  1854. 


t  Op.  cit.  p.  373. 


922 


PAEASITES. 


■whicli  make  their  way  through  the  walls  of  the  intestine,  penetrating  either 
directly  into  the  contiguous  connective  tissue,  or  into  the  blood-vessels,  by 
which  they  may  be  conveyed  through  the  branches  of  tbe  portal  system  into 
the  liver,  or  through  other  channels  into  all  parts  of  the  body.  Hydatids 
consequently,  even  to  a  far  greater  extent  than  Cijsticerci,  may  be  found  in 
any  part  and  in  any  of  the  tissues,  including  the  bones  themselves.  In  some 
respects,  however,  tbe  two  forms  of  cystic  worms  seem  to  affect  different  tissues 
by  preference.  The  most  common  seat  of  tbe  Cj/sticercus  is,  as  has  been  said, 
the  muscular  system — a  situation  in  which  acephalocysts  rarely  occur.  The 
eye  and  brain,  also,  are  more  rarely  invaded  by  acephalocysts  than  by  Q/x- 
ticerci.  By  far  the  most  common  situation  for  hydatids  in  the  buman  subject 
is  the  liver.  In  other  situations,  out  of  nearly  200  ca.ses,  Professor  Leuckart 
states  that  in  about  40  the  lungs  were  the  seat  of  invasion  ;  in  30,  the  muscular 
and  subcutaneous  connective  tissue ;  in  30,  the  kidneys ;  in  26,  the  lower 
pelvis ;  in  20,  the  nervous  centres ;  in  17,  the  bones ;  and  in  10,  the  heart. 
In  the  remaining  17  the  parts  invaded  were  tbe  orbit,  eyeball,  moutli,  thyroid 
body,  walls  of  uterus,  &c.  In  general,  in  man,  hydatids  are  confined  to  a  single 
locality,  though  this  is  by  no  means  always  the  case. 

The  frequency  of  occurrence  of  hydatids  appears  to  vary  much  in  different 
parts  of  the  world.  In  this  country,  and  in  Europe  generally,  they  are  but 
]  arely  met  with  ;  whilst  in  Iceland  it  would  seem  that  one-fifth  or  one-sixth 
of  the  entire  population  suffers  from  their  invasion.  In  any  case  the  poor 
appear  to  be  more  often  affected  than  the  rich- — a  circumstance  easily  explic- 
able bv  their  different  habits. 

The  growth  of  hydatid  tumours,  when,  from  their  external  situation  or 
from  other  circumstances,  their  existence  is  early  manifested,  appears  to  be 
extremely  slow.  Thus  Velpeau  removed  a  hydatid  tumour  from  tbe  axilla, 
which  in  six  months  had  only  reached  the  size  of  a  walnut ;  and,  in  another 
case,  the  tumour  had  attained  the  size  of  the  tist  in  about  a  twelvemonth. 
The  endogenous  or  '  pill-box  '  bydatid  is  probably  slower  of  growth  than  the 
other  varieties,  although  in  process  of  time  it  may  acquire  far  greater  dimen- 
sions. The  ill  effects  of  a  hydatid  growth  vary,  of  course,  according  to  its 
site.  Tbe  more  important  situations  in  which  tumours  of  this  kind  present 
themselves  to  the  surgeon's  notice  are  in  the  liver,  eye,  bones,  and  in  external 
situations  in  any  part  of  tbe  body.  4-  '^o*-  unfrequent  situation,  also,  is  the 
lower  pelvis,  where  by  its  growth  the  tumour  may  so  far  impede  the  func- 
tions of  the  bladder,  uterus,  or  rectum,  as  to  call  for  operative  interference.  The 
diagnosis,  however,  of  such  cases  is  extremely  difficult,  as  similar  symptoms 
may,  as  is  obvious,  arise  from  tumours  of  almost  any  kind  in  the  same  situation. 
The  distinction,  perhaps,  might  be  drawn  more  from  collateral  circumstances  or 
negative  proofs  than  from  any  positive  symptoms.  When  developed  in  the 
interior  of  a  bone,  the  signs  of  a  hydatid  growth  would  be  equally  obscure  until 
the  tumour  bad  reached  considerable  dimensions,  or  an  exploratory  opening  had 
perhaps  been  made. 

When  it  occurs  in  the  eye,  the  effects  of  an  acephalocyst  would  be  much 
the  same  as  those  produced  by  a  Cysticercus,  except  that  as  the  growth  of  the 
latter  is  far  more  rapid,  tbe  ill  consequences  of  the  parasite  are  slower  of 
development  in  the  one  case  than  in  the  other.  The  distinction  daring  life, 
however,  would  be  extremely  difficult,  and  of  no  practical  importance. 

Although  the  duration  of  hydatid  tumours  is  generally  very  prolonged,  in  fact 
lasting  for  the  whole  of  life,  it  not  unfrequently  happens  that  they  die,  as  it  were, 
at  an  early  period,  and  either  cause  suppuration,  and  are  thus  discharged,  or 
become  cretified  and  wholly  innocuous. 

The  best  treatment  of  a  hydatid  tumour  appears  to  be  that  of  making  a  free 
opening  into  it,  so  as  to  give  exit  to  the  contents  and  a  vent  to  any  subsequent 
discharge.  In  cases  of  hydatid  tumour  of  the  liver,  it  has  been  proposed,  and 
the  proposal  has  been  occasionally  carried  out  with  success,  to  make  the  incision 
at  two  intervals  in  cases  where  there  was  reason  to  suppose  that  no  adhesion 
existed  between  the  wall  of  the  abdomen  and  the  coverings  of  the  cyst.  But  in 
the  majority  of  cases  it  will,  perhaps,  be  better  to  wait  until  there  is  fair  reason 
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to  conclude  that  adhesion  has  been  set  up.  The  injection  of  the  cysts  with 
various  solutions,  as  of  iodine,  perchloride  of  iron,  nitrate  of  silver,  &c.  has  been 
practised  ;  and  some  have  thought  with  good  effect.  As  the  wall  of  the  cavity 
containing  the  acephalocysts  is  in  some  respects  analogous  to  those  of  a  chronic 
abscess,  the  closure  of  the  cavity  when  emptied  will  take  place  in  the  same  way 
as  in  the  case  of  an  abscess. 

None  of  the  other  species  of  Tseniada  infesting  man  require  any  observation 
here. 

II.  Trematoda. — The  Trematoda,  in  many  respects  allied  to  the  Tffiniada,  dif- 
fer from  them  in  the  possession  of  a  distinct  alimentary  canal,  with  a  mouth,  but 
without  any  anal  opening.  They  are  also  always  solitary,  and  never  associated 
into  compound  growths.  They  are  for  the  most  part  hermaphrodite,  though  in 
some  cases  the  sexes  appear  to  be  distinct.  As  in  the  Taeniada,  the  vitellus  is 
furnished  by  a  distinct  vitellarium.  In  the  course  of  their  development,  the 
Trematoda,  like  the  Tseniada,  present  several  phases,  andrequire  for  its  completion 
to  migrate  from  one  animal  to  another.  Unlike  the  Taeniada,  however,  with 
the  probable  exception  oi  Bothriocephalus,  the  larval  forms  of  the  Trematoda  are 
enabled  to  live,  probably  for  a  long  time,  and  to  enjoy  active  powers  of  locomo- 
tion, external  to  the  body  of  an  animal,  into  which  also  they  are  capable,  in 
many  cases,  of  making  their  way  through  the  integuments.  They  thus  form, 
as  it  were,  a  link  between  the  pai-asitic  and  non-parasitic  scolecids,  having 
relations  on  one  side  with  the  Turbellaria,  and  on  the  other  with  the  Taeniada. 
The  course  of  development  of  a  trematode  may  be  thus  briefly  described  :  from 
the  ovum,  generated  in  the  mature  fluke,  is  produced  a  ciliated  embryo  or 
planula,  which,  after  remaining  in  the  water  for  some  time,  is  converted  into  an 
elongated  vermiform  creature,  sometimes  termed  a  '  redia,'  which,  in  some  cases 
possesses  a  tolerably  well-developed  alimentary  tube  and  a  distinct  opening  for 
the  exclusion  of  the  young  ;  whilst  in  others  it  is  reduced  to  a  simple  elongated 
tube,  with  no  visible  trace  of  internal  organisation,  and  immobile.  Within  these 
redise  or  cercaria-sacs  are  produced,  by  a  sort  of  internal  gemmation,  numerous 
minute  tadpole-like  creatures  {Cercari<e),  which,  when  liberated,  swim  actively 
about  until  they  meet  with  a  suitable  '  host,'  into  which  they  bore  their  wa3', 
casting  off  the  now  useless  caudal  appendage. 

Although  some  such  cycle  as  this  has  been  clearly  traced  in  several  species 
of  Trematoda,  nothing  of  the  kind  has  as  yet  been  ascertained  with  respect  to 
those  infesting  the  human  frame.  It  is  only  "rom  analogy  that  these  have 
been  supposed  to  undergo  similiar  changes.  Whether  the  siieep,  in  which  the 
liver-fluke  is  so  extremely  frequent,  become  infected  by  swallowing  with  the 
grass  they  feed  upon  snails  into  which  the  cercariform  larvae  of  a  Distoma 
had  entered,  or  whether  they  receive  the  Cercariae  in  the  water  they  drink,  as 
is  perhaps  more  likely,  has  not  as  yet  been  made  out.  Nor  is  there  anything 
further  known  as  to  the  mode  in  which  flukes  enter  the  human  body. 

About  nine  species  of  trematode  entozoa  are  recorded  as  occurring  in  the 
human  subject  :* 

1.  Fasciola  hepatica.  Linn.  (Distoma  hepaticum,  Aut.) 

2.  Distoma  lanceolatum,  Mehlis. 

3.  „       crassum.  Busk. 

4.  opthalmobium,  Diesing. 

5.  „       heterophyes.  Von  Siebold. 

6.  Bilharzia  haematobia,  Cobbold. 

7.  Tetrastoma  renale,  Delle  Chiaje. 

8.  Hexathyridium  pinguicola,  Treutler. 

9.  ,,  venarum,  Treutler. 

Fortunately,  however,  most  of  this  formidable  list  are  of  very  rare  occurrence, 
and  the  majority  have  been  met  with  only  once  or  twice.  One  or  two  only 
among  them  offer  any  points  of  interest  to  the  surgeon. 

(1.)  Fasciola  hepatica. — The  common  liver-fluke  of  the  sheep  has  been  met 
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with  in  the  human  body  less  rarely  perhaps  than  any  of  the  rest ;  hut  even  of 
its  occurrence  not  more  than  nine  or  ten  cases  are  recorded.  It  was  found  in 
the  gall-bladder  by  Mr.  Partridge  ;  and  in  the  liver  itself,  or  more  probably  in 
the  biliary  ducts,  by  Bidloo,  Wepfer,  Pallas,  Brera,  and  Mehlis ;  in  the  duo- 
denum, by  Brera  ;  and  several  together  in  the  portal  vein  and  its  branches,  by 
M.  Duval.  Three  apparently  well-proved  cases  of  the  occurrence  of  the  liver- 
iiuke  in  subcutaneous  abscesses  have  been  recorded.  In  one  instance,  related 
by  Giesker  and  Frey,*  the  abscess  was  in  the  sole  of  the  foot ;  in  another, 
related  by  ourselves,!  a  living  Fasciola  was  extracted  by  Sir.  Charles  Fox,  of 
Topshani  in  Devonshire,  from  an  abscess  behind  the  right  ear.  A  third  case  is 
reported  by  M.  Dionis  des  Carrieres,f  in  which  the  fluke  was  extracted  from  a 
tumour  in  the  right  hypochondrium.  The  swelling  was  about  the  size  of  a 
pigeon's-egg,  and  excessively  painful,  hard,  and  at  first  deep-seated.  A  fourth 
instance  of  the  same  kind,  but  perhaps  not  so  thoroughly  authenticated  in  all 
respects,  though  we  ourselves  see  no  reason  to  doubt  it,  was  communicated  to 
Prof  Owen  by  Dr.  J.  Penn  Flarris  of  Liverpool. §  In  this  instance  several 
flukes  were  said  to  have  been  found  in  an  abscess  under  the  scalp.  One 
peculiarity  in  all  these  cases  consists  in  the  tendency  the  abscesses  showed, 
after  they  had  been  opened,  to  close  and  become  refilled. 

(:?.)  ZHdoma  ophikalmobi'um,  Dieting  (Monodoyna  lentis,  Nordmann).  In  the 
eyes  of  several  species  of  fish  a  peculiar  trematode  parasite,  termed  Diplostomtnn 
volvem,  was  discovered  by  Von  Nordmann,  and  has  been  excellently  described 
and  figured  by  him.||  Prof  Jiingken  ^  extracted  a  lens  in  a  state  of  incipient 
cataract,  in  which  he  found  eight  minute  trematoda,  which  were  referred  by 
Von  Nordmann  to  the  genus  Monodomum.  And  Gescheidt**  found  in  the  eyes 
of  a  child  five  months  old,  affected  with  congenital  cataract,  between  the  lens 
and  its  capsule,  four  specimens  of  a  Distoma  \  to  ^  -a.  line  in  length,  some  of 
which  exhibited  signs  of  vitality  thirty-six  hours  after  the  death  of  the  child. 
Dr.  Cobbold  considers  that  '  all  these  circumstances  render  it  probable  that  the 
worms  extracted  by  Professor  J iingken  were  specifically  identical  with  those 
removed  by  Gescheidt.' 

What  relation  these  trematoda  have  to  that  of  the  fishes'  eye,  or  what  their 
origin  and  life-history  may  be,  is  at  present  wholly  unknown. 

(.3.)  Bilharzia  hamatohia. — Thisyninute  filiform  species,  which  is  not  more 
than  three  to  four  lines  in  length,  is  distinguished  among  its  congeners  by  its 
being  bisexual.  It  appears  to  be  extraordinarily  abundant  in  Egypt,  having 
been  noticed  by  Griesinger  117  times  in  o(i3  bodies.  Its  primary  habitat  seems 
to  be  in  the  portal-venous  system,  and  it  is  especially  common  in  the  minute 
veins  in  the  walls  of  the  urinary  bladder.  Its  presence  in  the  latter  situation 
is  indicated  alter  death  by  circumscribed  patches  of  inflamed  and  thickened 
mucous  membrane,  and  by  tenacious  viscous  grayish-yellow  exudations,  in 
which  the  ova  of  the  entozoa  are  lodged.  The  ova  are  also  sometimes  found 
free  in  the  urine,  and  thus  afford  a  ready  means  of  diagnosis.  The  vascular 
spots  are  sometimes  raised  into  pedunculate  excrescences  one  to  three  lines  high, 
and  having  a  fungous  or  verrucose  appearnnce.  The  inroads  of  the  worm 
are,  however,  not  always  limited  to  the  bladder,  but  may  extend  to  the  ureters, 
or  even  as  far  as  the  pelvis  of  tlie  kidney  itself.  When  the  ureters  are  af- 
fected, the  thickening  of  the  submucous  tissue  may  produce  such  a  constric- 
tion of  the  canal  as  to  cause  retention  of  uiine  above  it,  and  thus  to  lead  to 
dilatation  of  the  pelvis,  and  ultimately  to  disorganisation  of  the  gland.  The 
aggregations  of  ova  not  unfrequently  also  constitute  the  nuclei  of  calculous 


*  Mittheilungen  der  Naturforschender  Gescllschaft  in  Zurich,  18.50,  ii.  p.  89. 
t  Kiidienmoister,  Manual  of  Parasites  (Sydenham  Society's  translation),  vol.  i. 
Appendix,  p.  434. 

X  Davaine,  Traite  dcs  Entozoaires]  p.  320. 
§  Kiicbenmeister,  op.  cit.  Appendix,  p.  435. 
J  Mikrographlsche  Bcitrdge,  p.  28,  pi.  i.  figs.  1-3. 
^  Kiiclienmeistcr,  Manual,  &c.  vol.  i.  p.  245. 
**  Amnion,  Zeitsch.f.  Ophthalmol,  iii.  No.  4. 
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deposits ;  and  this  appears  to  be  the  nature  of  the  lithiasis  of  the  Egyptians, 
described  by  Prosper  Alpinus.* 

It  is  proper  here  to  notice  a  peculiar  cutaneous  affection,  occasionally  very 
prevalent  amongst  British  troops  in  India,  and  more  especially  at  Delhi,  whence 
the  affection  in  question  has  been  named  the  '  Delhi-boil,'  tboug-h  not  in  reality 
having  anj'  furiincular  character  whatever.  It  is  not,  Iiowever,  confined  to  that 
city,  having  been  observed  in  many  other  and  widely  remote  localities,  as 
in  Scinde,  and  at  Lahore,  Agra,  Meerut,  Roorkee,  Mooltan  and  elsewhere. 

Though  well  known,  and  often  discussed,  the  true  nature  of  this  affection  has 
hitherto  never  been  satisfactorily  explained.  But  in  the  Report  of  the  Ai-nu/ 
Medical  Department  for  1868  (pp.  .319-321)  are  two  papers,  by  Staff-Assistant- 
iSurgeon  J.  Fleming  and  Stafi'-Surgeon-Major  A.  Smith,  whose  observations 
strongly  tend  to  show  that  the  '  Delhi-boil '  is  caused  by  the  invasion,  probably, 
as  suggested  by  Mr.  Smith,  through  the  sudoriparous  pores,  of  a  parasitic 
organism;  and  it  would  seem  by  no  means  improbable  that  this  may  be  re- 
ferred to  some  species  of  Distoma  or  other  Trematode,  in  the  cercariform  or 
embryonic  condition.  Furthermore,  it  appears  to  be  pretty  conclusively  shown 
that  the  parasite  is  conveyed  through  the  medium  of  the  well  or  tank  water 
used  for  the  purposes  of  ablution.  A  remarkable  circumstance  corroborative 
of  which  is  cited  by  Mr.  Smith  in  the  fact  '  that  scarcely  a  single  dog  belonging 
to  the  military  which  may  have  been  for  any  length  of  time  in  Delhi,  eticapes 
contracting  the  disease  on  the  tip  of  the  nose.  The  affection,  as  described  by 
Asistant-Surgeon  Fleming,  'is  a  morbid  grcwth  affecting  the  skin  and  sub- 
cutaneous tissue,  which  after  a  time  ulcerates,  but  is  unattended,  until  ulceration 
has  commenced,  with  any  inflammation.  It  commences  veiy  like  a  mosquito 
bite,  the  little  red  spot  increasing  slowly  in  size  with  a  well-defined  border,  and 
raised  above  the  surrounding  skin.  The  growth  continues  to  spread  for  two  or 
three  weeks  or  more,  and  as  it  progresses  it  becomes  more  elevated  and  covered 
with  tortuous  dilated  vessels.  A  vesicle  at  length  forms  at  the  summit  which 
discharges  a  pale  yellowish  serous  fluid.  Ulceration  then  commences  and  pro- 
ceeds centrifugally  until  the  whole  growth  is  desti-oyed.  The  ulceration  some- 
times even  extends  to  the  neighbouring  structures,  and  if  the  ulcer  is  situated 
near  the  eyes,  nose  or  lips,  those  paHs  will  almost  be  sure  to  be  destroyed  or 
materially  injured,  not  excepting  the  cartilages  of  the  nose.  During  the 
growth  of  the  tumour  it  has  a  transparent  and  shining  aspect,  and  if  examined 
with  a  lens  exhibits  one  or  more  yellowish  spots,  deeply  seated  about  the 
centre  of  the  tumour.  If  one  of  these  spots  be  cut  down  upon  with  the 
dissecting  needle,  a  small  circular  yellowish  body  witli  a  glistening  capsule  may 
be  easily  removed. 

Dr.  A.  Smith  describes  the  affection  rather  differently,  but  there  is  no  difBculty 
in  reconciling  his  description  with  that  above  given. 

From  the  description  and  figures  contained  in  these  two  interesting  reports  it 
is  impossible  to  come  to  any  positive  determination  respecting  the  true  nature 
of  the  supposed  organisms  found  in  the  'boils,' but  the  subject  is  one  well 
deserving  investigation  ;  for  should  the  views  of  Surgeons  Fleming  and  Smith  be 
confirmed,  there  could  be  no  difhcilty  in  the  devising  of  such  prophylactic  mea- 
sures as  should  entirelj',  or  almost  entirely,  prevent  the  occurrence  amongst 
our  troops  of  this  troublesome,  and,  as  it  would  seem,  sometimes  serious 
malady. 

(6.)  Nematehnia. — The  nematelmia,  or  round  worms,  although,  from  certain 
points  in  their  organisation,  more  particularly  with  respect  to  the  circulatory 
and  nervous  systems,  very  distinct  from  the  annelida  proper,  nevertheless 
approach  that  class  far  nearer  than  do  the  platyelmia,  than  which  they  are 
much  more  highly  organised.  The  body,  which  is  always  elongated  and 
cylindrical,  does  not  consist  of  a  solid  parenchyma  with  the  viscera  simply 
imbedded  in  it,  but  contains  within  a  distinct  integument  a  true  perivisceral 
cavity,  in  which  the  alimentary  and  reproductive  organs  float  freel3%  Within 
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the  integument  also,  and  closely  attached  to  it,  are  usually  longitudinal  mus- 
cular bands,  which  enable  the  animal  to  perform  various  and  active  move- 
ments. In  most  of  the  nematelmia  also  the  alimentary  and  reproductive 
systems  exhibit  a  considerable  advance.  The  former  consists  in  all  cases  of 
a  distinct  tube,  usually  subdivided  into  a  pharynx  or  oesophagus,  stomach, 
and  intestines,  and  in  most  furnished  with  a  mouth  and  anus,  though  in 
some  few  instances,  as  in  the  Gordiacea,  the  latter  may  be  wanting.  The 
mouth  is  sometimes  armed  with  hooks,  or  other  horny  parts ;  sometimes 
quite  simple.  As  regards  the  reproductive  system,  the  sexes  are  always  dis- 
tinct, although  the  male  and  female  organs  are  for  the  most  part  formed  on 
the  same  common  type.  In  both  sexes  the  reproductive  organ  is  represented 
by  a  long  slender  tube,  in  which,  in  the  female,  may  be  distinguished  an  ovary. 
Fallopian  tube,  uterus,  vagina,  and  vulva ;  corresponding  to  which  in  the 
male  we  find  a  testicular  portion,  a  vas  deferens,  a  sort  of  vesicula  seminalis, 
and  an  ejaculatory  portion  or  duct,  .and  in  many  cases  an  intromittent  organ  or 
penis.  In  the  male  the  genital  tube  appears  invariably  to  open  at  the  hinder 
extremity  of  the  body ;  whilst  in  the  female  the  vulva  may  be  in  almost  any 
part,  and  is  very  often  to  be  found  about  the  middle  of  its  length.  Impreg- 
nation is  internal,  and  many  species  are  viviparous.  In  one  case  only  (Tri- 
china)  does  anything  like  migration  from  one  animal  to  another  appear  to  be 
necessary  for  the  development  of  the  species.  In  some  instances  the  male 
and  female  are  alike  in  size  and  form ;  but  in  most  they  differ  considerably 
in  both  respects,  the  male  being  sometimes  immeasurably  smaller  than  the 
female. 

Numerous  entozoa  belonging  to  this  sub-class  have  been  mentioned  as  occur- 
ring in  the  human  subject,  of  which  the  following  is  a  list : 

1.  Ascaris  lumbricoides,  Linn. 

2.  „     mystax,  Eudolph. 

3.  Ti-ichocephalus  dispar,  liudolph. 

4.  Trichina  spiralis,  Owen. 

5.  Filaria  medinensis,  Gnielin. 

6.  lentis,  Diesing. 

7.  „     bronchialis,  Iludolph. 

8.  Strongylus  gigas,  Diesing. 

9.  Sclerostoma  duodenale.  Von  Siebold. 
10.  O.vyuris  vermicularis,  Bremser. 

?11.  Spiroptera  hominis,  Rudolph. 

?12.  Dactylius  aculeatus,  Curling. 
In  this  long  list,  however,  not  more  than  three  or  four  demand  ary  notice  here, 
tlie  remainder  being  for  the  most  part  exclusively  intestinal  parasites.    We  shall 
notice  only 

1.  Trichina  spiralis. 

2.  Filaria  medinensis. 

3.  „  lentis. 

4.  Oxyuris  vermicularis. 

(1.)  Trichina  sjnralis. — Although,  strictly  speaking,  this  worm  is  scarcely 
likely  to  become  the  object  of  surgical  treatment,  yet  as  it  may  not  unfrequently 
come  under  the  surgeon's  notice  in  the  course  of  operations,  and  appears  also 
occasionally  to  be  productive  of  local  symptoms,  or  to  require  exploration  by 
surgical  means  for  its  detection,  it  may  not  be  wholly  out  of  place  to  take  some 
notice  of  it.  This  curious  parasite  was  first  noticed  by  Mr.  Hilton  in  1832 ; 
and  about  the  same  time  other  cases  were  observed  by  Mr.  Wormald  and  Mr. 
Paget.  Portions  of  the  affected  muscles  having  been  sent  to  Prof.  Owen,  the 
principal  characters  of  the  entozoon  were  made  known  by  him.  Numerous 
cases  have  since  been  published  both  in  this  country  and  abroad,  and  the  subject 
has  attracted  the  attention  of  many  observers.  Kiichenmeister  supposed  that 
it  might  be  the  young  state  of  Trichocepluilns  dispar,  and  we  were  ourselves  at 
one  time  disposed  to  adopt  this  view  j  but  later  researches  have  fully  shovru 
that  the  two  are  perfectly  distinct. 
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The  entozoon  may  be  regarded  as  peculiar  to  the  voluntary  muscular  system. 
The  muscles  affected  with  it  are  seen  on  section,  or  even  vpithout,  to  be  studded 
•with  innumerable  minute  yellowish-white  specks  of  an  elliptical  form,  the 
long  diameter  corresponding  with  the  direction  of  the  fibres.  Each  of  these 
specks  on  examination  will  be  found  to  contain  a  minute  vesicle,  in  which  is  a 
coiled-up  vermicule  about  one  millimetre  in  length  when  stretched  out.  The 
cysts  themselves  vary  somewhat  in  size,  and  are  about  one-third  of  a  milli- 
metre long.  The  cyst  appears  to  belong  to  the  worm  itself,  and  not  to  be  the 
product  of  any  exudation  in  the  surrounding  tissue.  TrichincB,  however,  may 
exist  in  the  unencysted  condition  in  the  flesh  of  animals  without  being  visible 
to  the  naked  eye,  and  even  the  cysts,  before  cretification  has  commenced,  may 
easily  escape  detection  without  the  aid  of  a  lens. 

It  has  been  pretty  satisfactorily  proved  that  the  chief  source  of  the  intro- 
duction of  Trichince  into  the  human  system  is  the  eating  of  trichinous  pork,  and 
more  particularly  so  if  the  meat  is  raw  or  badly  cooked.  Even  if  in  the  form 
of  sausages  or  hams — unless  these  have  been  long  made  and  well  smoked — the 
flesh  of  the  pig  when  trichinised  appears  to  be  capable  of  communicating  the 
germs.  The  vermicules  are  exceedingly  tenacious  of  life,  and  retain  their 
vitality  even  in  decomposed  meat,  and  after  long  immersion  in  water,  or  even 
in  glycerine ;  and  the  cysts  are  so  constituted  as  to  be  unafl'ected  by  moderately 
strong  acids. 

One  of  the  most  remarkable  features  of  Trichince  is  the  rapidity  of  their, 
development.  A  very  few  days  after  the  ingestion  of  trichinised  meat  the 
vermicules  exhibit  sexual  distinction  and  maturity,  rapidly  produce  their  ova, 
from  which  while  still  within  the  parent  the  embryos  are  liberated,  and  com- 
mence active  migration  on  their  own  account.  This  they  effect  by  perforating 
the  walls  of  the  intestine  and  making  their  way  to  the  voluntary  muscles,  where 
they  become  encysted,  and  thus  complete  the  cycle  of  their  existence.  The 
whole  process  is  apparently  concluded  within  a  single  month,  or  even  less.  The 
genesis  and  migrations  of  Trichince  are  therefore  astonishingly  rapid,  and  it  is  no 
wonder  that  the  sudden  invasion  of  such  a  host  of  foes  should  occasionally  give 
rise  to  grave  disturbance  in  the  system. 

The  invasion  is  often  attended  with  a  singular  febrile  affection  presenting 
most  of  the  characters  of  acute  rheumatic  fever,  from  which  it  is  mainly  dis- 
tinguished by  the  absence  of  any  articular  affection.  Local  swellings  of  the 
muscles,  especially  of  the  calves  of  the  legs,  have  been  observed;  and  in  doubt- 
ful cases  an  exploratory  puncture  and  the  abstraction  of  a  minute  portion  of  the 
muscle  have  been  employed  to  settle  the  diagnosis. 

(2.)  Filaria  niedinensis. — The  well-known  Dracunculus,  or  guinea-worm,  is 
perhaps  the  most  important,  in  a  surgical  point  of  view  at  any  rate,  of  all  the 
human  entozoa.  Although  the  greater  part  of  the  world  is,  happily,  exempt, 
except  occasionally,  from  its  attack,  in  those  regions  in  which  it  is  endemic  the 
guinea-worm  may  justly  be  regarded  as  one  of  the  most  pernicious  pests  to 
which  mankind  is  exposed.  Fortunately  it  appears,  strictly  speaking,  to  be 
indigenous  in  only  a  compai-atively  limited  portion  of  the  north  tropical  and 
subtropical  zones ;  its  geographical  centre  of  diffusion  being  the  continent  of 
Africa  south  of  the  Great  Desert,  and  north,  as  it  would  seem,  of  the  equator. 
From  this  centre,  however,  it  spreads  more  or  less  extensively  into  the  con- 
tiguous parts  of  Africa,  and  to  the  opposite  portion  of  Asia,  extending  as  far 
north  as  the  borders  of  the  Caspian  and  into  Central  Asia,  though  how  far  to 
the  east  is  uncertain.  It  is  common  in  many  parts  of  the  Indian  Peninsula,  but 
more  especially  towai'ds  the  west.  The  abundance  of  its  occurrence  in  countries 
beyond  the  continent  of  Africa  would  seem,  in  fact,  to  bear  some  proportion  to 
the  amount  of  their  direct  communication  with  the  Negro  races.  I'orthe  same 
reason  it  has  become  established  in  some  of  the  West-India  Islands,  and 
especially,  it  is  said,  in  the  island  of  Curagoa ;  and  also  on  the  continent  in 
Demerara,  and  other  parts  of  the  mainland  of  tropical  America.  But  although 
a  certain  geographical  range  may  thus  be  assigned  to  Filaria  medinensis,  it  is 
nevertheless  met  with  occasionally  in  all  parts  of  the  globe,  and  in  individuals 
of  every  race ;  the  only  condition  apparently  necessary  being  that  they  should 
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have  visited  some  of  the  parts  comprised  in  its  endemic  range  within  a 
certain  period.  It  is  consequently  not  unfrequently  brought  under  the  notice 
of  the  surgeon  in  this  country  and  elsewhere  ;  and  as  the  effects  produced  by 
it  are  sometimes  very  grave,  the  subject  of  the  guinea-worm  is  one  of  some 
importance  to  him. 

Not  to  enter  at  too  great  length  into  the  natural  history  of  the  worm,  it  mav 
suffice  to  remark  that  from  wliat  is  known  of  it  there  is  every  reason  to  conclude 
that  the  parasitic  condition  represents  but  one  phase  of  an  existence,  some 
portion  of  which  must  be  passed  external  to  tbe  human  or  any  animal  body. 
This  circumstance  leads  to  the  consideration  of  the  relations  of  the  guinea-worm 
to  other  allied  forms.  Here  we  are  at  once  struck  with  the  close  resemblance 
in  many  respects  between  its  habits  and  those  of  several  species  of  Gordiacea,  or 
hair-worms,  which  at  one  period  of  their  existence  are  found  in  the  interior  of 
insects  or  other  animals,  or  even  of  grain.  Several  species  of  Gordius,  Mermis, 
&c.,  are  known,  whose  ova  are  deposited  in  water  or  moist  earth  ;  the  embryos 
produced  from  which  make  their  way  into  the  bodies  of  aquatic  or  other  insects, 
or  of  water-fowl,  and  there  become  developed  into  worms,  often  of  consider- 
able length.  In  the  case  also  of  the  Anf/nillula  of  wheat,  the  larva,  accord- 
ing to  Davaine,*  is  known  to  exist  for  several  months  in  water,  and  also 
to  be  able  to  endure  complete  desiccation  for  even  several  years  without 
perishing.  From  these,  therefore — and  many  more  similar  cases  might  be 
cited — we  see  that  there  is  nothing  unusual  in  the  conditions  we  have  pre- 
sumed to  obtain  in  that  of  the  guinea-worm. 

One  important  conclusion,  in  a  practical  point  of  view,  to  be  drawn  from 
this  observation,  is,  that  the  guinea-worm  cannot  propagate  itself  directly  in 
the  tissues  of  its  '  host.'  It  is  nbsoluteh/  necessary  for  its  multiplication  that  it 
shoidd  pass  throuf/h  some  stage  of  existence  external  to  the  body.  And  as  this 
stage  of  existence  may  be  supposed  to  demand  conditions  met  with  only  in 
certain  regions,  but  with  which  we  are  not  at  present  fully  acquainted,  an 
apparent  reason  is  thence  aflbrded  for  its  limited  geographical  range. 

Some  have  supposed  that  there  may  be  more  than  one  species  of  guinea- 
worm,  and  Dr.  M'Clelland  t  even  thinks  there  may  be  many  kinds  in  India 
alone.  But  at  present,  in  our  opinion,  none  of  the  reasons  adduced  in  support 
of  this  notion  are  sufficient  to  sustain  it. 

In  its  parasitic  stage  the  guinea-worm,  when  it  has  arrived  at  maturity — 
that  is  to  say,  when  it  contains  active  embryos  of  the  full  size — ^varies  in  length 
from  about  two  feet,  or  less,  to  six  feet,  or  even  more,  if  we  are  to  believe  some 
accounts.  It  appears  to  be  usually  shorter,  or  to  arrive  sooner  at  maturity 
perhaps,  in  Bombay  than  is  observed  in  this  country  in  the  case  of  worms  con- 
tracted on  the  coast  of  Africa.  In  the  former  locality  the  length  appears  to  be 
about  three  feet;  whilst  from  the  latter,  so  far  as  our  own  observation  extends, 
it  is  seldom  less  than  six.  It  is  cylindrical  in  form,  and  nearly  white  when  quite 
fresh.  The  surface  is  smooth,  although  under  a  magnifying-glass  it  is  seen  to 
be  marked  with  line  irregular  circular  ruga3.  It  is  very  tough  and  elastic,  to 
wliich  property,  perhaps,  more  than  to  any  muscular  contraction,  is  due  the 
retraction  of  the  worm  when  suddenly  broken  oil'.  In  structure  it  may  briefi}' 
be  described  aa  an  elongated  tube,  open  at  one  end  only,  and  whose  walls  are 
constituted  by  an  external  integument,  strengthened  by  four  longitudinal 
muscular  bands  ;  whilst  the  interior  is  lined  by  the  enormou.sly  dilated  uterus, 
whose  wall  is  scarcely  distinguishable  from  the  common  parietes  ;  between  the 
two,  however,  runs  a  slender  and  inconspicuous  intestinal  tube.  The  mouth  is  a 
simple  minute  circular  pore  ;  and  there  is  no  anus.  The  internal  cavity  conse- 
quently represents  the  interior  of  what,  were  the  animal  sexual,  would  be  the 
uterus.  As  it  is,  it  is  more  properly  comparable  with  the  '  redia  '  of  a  treniatode, 
seeing  that  it  produces,  by  a  sort  of  gemmation,  as  it  would  seem,  innumerable 
embryos,  which  are  usually  found  in  an  active  state  in  the  midst  of  a  grumous 
or  pultaceous  substance,  and  in  all  stages  of  development.  The  full-sized  young 

*  Reeherehes  sur  rAnguillule  du  Ble  nielle,  in  Mim  d.  I.  Soc.  Biol.  1856. 
t  Calcutta  Journal  of  Nat.  History,  vol.  i.  1841. 
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are  about  the  forty-second  part  of  an  incli  in  length,  fusiform  in  shape,  and  taper- 
ing off  rather  suddenly  into  a  slender  elongated  caudal  portion.  Internally  they 
present  traces  of  an  intestine,  which  terminates,  according  to  some,  in  an  anus 
at  about  the  junction  of  the  middle  and  hinder  thirds.  Vestiges  of  other  organs 
may  also  be  discerned,  to  which  it  is  needless  here  to  refer.  These  minute 
creatures,  when  first  extracted  from  the  maternal  body,  are  yery  actiye  and 
viyacious  when  placed  in  warm  water  ;  they  are  also  extremely  tenacious  of 
life,  being  capable,  as  shown  by  experiment,  not  only  of  living  for  many  days 
in  damp  earth,  but  of  enduring  complete  desiccation  for  a  considerable  time. 
The  mouth  of  the  young  filarite  is  merely  a  simple  pore,  and  they  haye  appa- 
rently no  organs  fitted  for  boring  into  animal  tissues.  The  great  similarity 
between  these  young  guinea-worms  and  certain  microscopic  filaridiB,  and 
especially  one  species  among  them  named  by  Dr.  H.  Carter  Urolahus  palustris* 
lias  induced  that  excellent  observer  to  consider  it  highly  probable  that  they  are 
identical.  The  species  in  question  abounds  in  the  mud  of  tanks  and  ponds 
about  Bombay  ;  and  Dr.  Carter  relates  many  circumstances  in  support  of  his 
belief,  that  it  is  by  the  entrance  through  the  integument  of  these  minute 
Filaridie  that  the  guinea-worm  eifects  its  lodgment  in  the  body.  lie  further 
thinks  that  the  young  i^/for/ce  enter  through  a  sudoriferous  duct,  or  a  hair-follicle. 
Obseryation,  however,  has  yet  to  show  the  true  relation  between  these  unarmed 
aquatic  Filaridne  and  the  entozoon.  In  our  view  of  the  case  probability  would 
seem  to  be  in  favour  of  the  notion  that  the  Filaridse  in  question  do  not  them- 
selves represent  the  future  parasite  ;  but  that  the  active  embryos  of  the  latter, 
iinding  their  way  into  the  water  or  mud,  develop  sexual  organs  and  produce 
ova,  the  embryos  proceeding  from  which  may  or  may  not  have  a  filariform 
aspect,  and  may  or  may  not  be  furnished  with  some  boring  apparatus,  but 
which,  as  in  the  case  of  Mermis  and  Gorduis,  enter  the  human  body  and  become 
the  guinea-worm,  which  would  thus  correspond  to  a  '  nurse  '  or  '  redia.'  as  before 
remarked,  and  as  was  suggested  by  ourselves  in  1845. t  The  male  guinea-worm 
is  at  present  quite  unknown,  and  it  will  probably  be  found  under  a  distinct 
guise  from  that  of  the  female.  It  may  be,  and  probably  is,  infinitely  more 
minute  than  its  mate,  upon  which  it  may  even  be  parasitic,  as  in  the  remarkable 
case  of  the  gordiaceous  entozoon  of  the  humble-bee,  Sphcerulariu  bumbi,  described 
by  Sir  J.  Lubbock.  J 

The  above  brief  account  of  the  natural  history  of  the  guinea-worm  will  serve 
merely  to  give  an  idea  of  the  direction  in  which  prophylactic  measures  are 
likely  to  be  successful.  Whether  Dr.  Carter's  supposition  be  exactly  correct  or 
not,  it  is  abundantly  proved  that  the  infection  of  guinea-worm  is  conveyed 
directly  from  without,  through  the  integuments  in  the  neighbourhood  of  the 
parts  in  which  it  is  found  lodged.  The  notion  entertained  by  some  that  it  may 
be  introduced  through  drinking  water  seems  to  us  to  be  devoid  of  all  evidence 
or  probablity  in  its  support. 

iSijmptoms  and  effects  of  Guinea-icorm. — The  entrance  of  the  worm  into  the 
body,  however  effected,  is  unattended  with  any  observable  symptom  ;  and  even 
when  fairly  lodged  and  growing  rapidly  in  the  tissues,  the  person  affected  is 
wholly  unconscious  of  its  existence  until  the  period  when  it  is  ready  to  make 
its  exit,  or  rather  to  discharge  the  cargo  of  embryos  with  which  it  is 
crammed. 

The  life  of  the  worm  as  a  parasite  may  consequently  be  divided  into  two 
periods,  in  one  of  which  it  is  latent,  and  in  the  other  manifests  its  presence  by 
external  signs. 

The  latent  period  would  seem  to  vary  considerably  in  duration,  if  we  can  rely 
upon  all  the  reported  cases ;  but  in  our  own  experience,  which  has  been  con- 
siderable, of  cases  as  they  occur  in  the  country,  the  period  is  from  ten  to  eighteen 
months,  seldom  less  or  more,  and  usually  about  twelve.  During  this  period  the 
worm  resides  in  the  cellular  tissue,  and  probably  in  most  cases  at  some  depth 


*  Annals  and  Mag.  Nat.  Hist.  185&,  vol.  Iv.  p.  32. 
t  Microscopical  Transact,  vol.  ii.  p.  80. 
X  Linn.  Transact,  vol.  xxiv.  p.  101,  pi.  21.  22. 
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from  the  surface :  but  this  of  course  will  vary  according  to  the  part  invaded. 
In  one  case  in  which  a  guinea-worm  fully  six  feet  long  was  accidental!}'  dis- 
covered lodged  in  the  det-p  cellular  tissue  of  the  leg  around  the  tendo  Achillis, 
and  which  occurred  under  our  own  observation,  no  morbid  symptom  whatever 
was  exhibited  during  life,  nor  after  death  was  there  the  slightest  appearance  of 
irritation  in  the  surrounding  tissue. 

When  arrived  at  maturity,  the  worm  makes  its  presence  and  the  place  of  its 
intended  appearance  known  by  various  symptoms,  such  as  itching  and  slight  swell- 
ing, usually  circumscribed,  but  sometimes  diffuse,  and  which  graduallj'  assumes 
the  aspect  of  an  inflamed  pustule  or  boil.  These  symptoms  are,  in  some  cases, 
attended  with  considerable  constitutional  disturbance,'and  with  severe  lancinat- 
ing deep-seated  pains  ;  but  this  is  by  no  means  always  the  case.  When  left  to 
itself,  the  worm  invariably  presents  itself  head  first.  On  this  account,  unless 
an  opportunity  (which  rarely  occurs)  be  afforded  of  seeing  the  case  before  the 
pustule  is  opened,  the  head  is  usually  destroyed.  The  after  progress  of  the 
case  depends  very  much  upon,  1st,  the  general  state  of  health  or  habit  of  the 
individual ;  and  2ndly,  on  the  mode  in  which  the  extraction  is  conducted.  The 
latter  proceeding  is  usually  efl'ected  by  winding  the  protruded  portion  of  the 
worm  round  a  piece  of  wood,  quill,  or  bougie,  day  by  day,  so  long  each  time  as 
it  yields  to  gentle  traction.  The  animal  is  tolerably  tough  and  highly  elastic, 
as  before  said,  and  will  con.sequently  bear  a  considerable  amount  of  stretching 
without  rislf ;  but,  for  the  same  reason,  should  the  force  employed  be  too  great, 
tlie  worm  when  broken  is  immediately  withdrawn  to  a  great  depth.  This  event 
is  usually  followed  by  considerable  deep-seated  inflammation  and  suppuration, 
which  is  liable  to  be  succeeded  by  extensive  sinuses  and  sloughing  of  the 
cellular  tissue,  sometimes  requiring  long  and  deep  incisions.  In  these  cases 
there  is  reason  to  believe  that  the  remainder  of  the  worm  has  perished,  and 
that  the  wide-spreading  irritation  is  due  to  its  presence  as  a  dead  and  decompos- 
ing foi'eign  body.  In  other  cases,  however,  when  the  worm  retracts  in  the 
same  way,  but  in  which  it  does  not  so  perish,  the  original  orifice  may  close  up 
with  little  or  no  signs  of  irritation  of  the  deeper  tissues,  and  after  a  time  the 
entozoon  will  show  itself  at  another  distant  part  of  the  surface  in  the  same  way 
as  at  first.  In  India  it  would  seem  that  the  more  experienced  native  practi- 
tii)uers  are  skilful  in  cutting  down  upon  the  worm  wlien  near  the  surface,  and 
are  thus  enabled  to  seize  it  by  the  middle,  and  to  effect  its  extraction  very 
speedily.  It  sometimes  happens  also  that  the  entire  worm  may  be  coiled  up 
close  to  the  point  of  exit,  and  may  thus  be  removed  en  blue  ;  but  it  is  far  more 
usual  to  find  that  the  extraction  is  a  long  aud  tedious  proceeding,  demanding 
great  care  on  the  part  of  the  surgeon,  and  considerable  patience  and  fortitude  on 
that  of  the  patient. 

(3.)  Fihtria  leritis. — Cases  are  recited  of  the  occurrence  of  minute  filariform 
worms  in  the  orbit  and  within  the  eyeball  itself.  Some  of  these,  and  especially 
those  in  the  former  situation,  may  not  improbably  be  instances  of  immature 
guinea-worms ;  whilst  those  met  with  in  the  interior  of  the  globe  would  seem 
to  belong  to  a  difi'erent  species  altogether.  Very  few  cases,  however,  of  this 
kind  are  recorded.  In  three  of  these  the  minute  Filaria  was  seated  in  the 
crystalline  lens,  or  rather  perhaps  between  the  lens  and  its  capsule ;  and  in  one 
its  habitation  was  tlie  anterior  chamber.  To  this  minute  worm,  about  whose 
structure  and  natural  history  we  have  no  further  information,  the  name  of 
Filarin  lentis,  or  ocuU,  has  been  applied.  It  may  perhaps  turn  out  to  belong  to 
the  aenus  Trichina. 

(4.)  Oxyuriv  vermieularis. — The  common  thread-worm,  though  properly  an 
inha1)itant  of  the  lower  bowel  only,  may  occasionally  come  under  the  cognisance 
of  the  surgeon  when  it  has  found  its  way  into  the  female  vagina,  or  wandered 
into  loose  mucous  folds  external  to  the  anus,  where,  as  in  a  case  mentioned  by 
Cruveilhier,  and  cited  by  M.  Davaine,*  it  niay  give  rise  to  considerable  annoy- 
ance.   Another  circumstance  also  connected  with  the  presence  of  thread-worms 


*  Op.  cit.  p.  211. 
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is  the  sympathetic  irritation  sometimes  said  to  be  produced  by  them  upon  tlie 
sexual  organs,  leading,  according  to  Lallemand,*  to  frequent  seminal  emissions 
and  other  evil  consequences. 

(5.)  Doubtful  mid  false  nemafoid  cntozoa. — Among  these  may  be  enumerated 

a.  Strongylus  gigas. 

b.  Spiroptera  hominis, 

c.  Dactylius  aculeatus. 

(a.)  Strongylus  gigas. — In  the  kidney  and  urinary  passages  of  several  animals, 
both  carnivorous  and  herbivorous,  but  more  especially  the  former,  such  as  the 
dog,  wolf,  jackal,  polecat,  ox,  horse,  and  otter,  and  more  rarely  in  the  abdominal 
cavity,  a  large-sized  nematoid  worm,  distinguished  by  certain  characters  from 
Asfcaris  and  Oxyuris,  has  been  often  observed.  In  dogs  it  is  known  to  produce 
various  symptoms  of  urinary  disorder.  Several  cases  of  a  nematoid  worm  in 
the  same  situations  in  man  are  recorded  by  authors ;  but  these  accounts  are  all 
either  of  such  remote  date,  or  so  imperfect,  that  it  is  impossible  from  them  to 
conclude  whether  the  worm  in  question  be  really  identical  with  that  of  the 
animals  above  mentioned,  or  another  species  of  the  same  genus,  or  whether,  as 
is  not  improbable,  in  all  the  human  cases  some  confusion  has  not  arisen  with 
the  common  round  worm,  Ascaris  lumhricoides. 

(b.)  Spiroptera  hominis. — The  only  case  of  the  occurrence  of  this  supposed 
entozoon  is  that  related  by  Sir  W.  Lawrence  t  of  a  woman  in  St.  Sepulchre's 
Workhouse,  who  was  said  to  pass  worms  from  the  urethra ;  and  they  were 
occasionally  even  drawn  off  through  the  catheter,  so  that  no  doubt  as  to  any 
deception  was  at  the  time  entertained. 

Recent  examination,  however,  by  Dr.  Schneider  J  of  the  specimens  which 
had  been  forwarded  to  Rudolphi,  and  are  still  preserved  in  his  collection  at 
Berlin,  has  shown  that  the  grossest  deception  must  have  been  practised  by  the 
patient.  The  objects  were  contained  in  three  bottles.  In  the  first  they  turned 
out  to  be  specimens  of  common  Filaria  (Agamonema)  p>iscium ;  in  the  second, 
which  contained  what  Rudolphi  terms  '  concrementa  lymphatica,'  they  were 
apparently  fine  shreds  of  some  intestine ;  and  in  the  third  bottle  were  the  ova 
of  some  fish.  It  was  the  latter  that  were  said  to  have  been  brought  away 
through  the  catheter.  Spiroptera  hominis,  therefore,  should  be  removed  from 
the  list  of  entozoa. 

(c.)  Dactylius  aculeatus. — The  vermiform  creature  described  under  this  name 
by  Mr.  Curling, §  as  having  been  passed  in  the  uime  of  a  female  child  of  five 
years  old,  from  the  figure  and  description  obviously  belongs  to  the  chseto- 
podous  worms,  and  has  no  claim  whatever  to  be  ranked  among  the  entozoic 
nematoida. 

III.  Arachnida. — The  only  forms  belonging  to  the  arachnida  that  can  pro- 
perly be  regarded  as  human  parasites,  although  many  others  may  occasionally 
attack  the  human  subject,  are, 

1.  Acarus  (Demodex)  folliculorum. 

2.  Sarcoptes  (Acarus)  scabiei. 

Both  of  these,  however,  are  more  properly  to  be  considered  under  cutaneous 
diseases  or  eruptions,  and  will  therefore  be  passed  over  in  this  place, 

IV.  Insecta. — The  same,  with  one  exception,  may  be  said  of  the  parasitic 
insecta,  of  which  we  will  content  ourselves  with  giving  a  list  only  : 

1.  Pediculis  capitis.  4.  Pulex  irritans. 

2.  „       vestimenti.  5,     „  penetrans. 

3.  Phthirius  pubis. 

We  shall  concern  ourselves  here  only  with  the  last. 


*  Des  Pertes  seminales  involontaires,  t.  iii. 
t  Med.-Chir.  Transact,  vol.  ii.  p.  385. 
+  Midler's  Archiv,  1862,  p.  275. 
§  Mcd.-Chir.  Trans,  vol.  xxii.  pp.  27-i  and  282. 
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Pulex  penetrans,  the  Sand-flea  (chigoe,  chigger,  or  jigger),  is  considerably 
smaller  than  the  common  flea,  and  has  a  proboscis  as  long  as  the  body.  The 
male,  and  also  the  female  until  impregnated,  lives  solely  in  sand,  and  does  not 
attack  man  ;  but  the  impi'egnated  female  is  one  of  the  worst  pests  in  the  West 
Indies,  and  in  many  parts  of  South  America.  Humboldt  states  that  it  only 
attacks  Europeans,  and  not  the  aborigines ;  but  there  is  no  doubt  it  is  as  much 
attracted  by  the  Negro  as  by  the  white  man.  The  impregnated  female  intro- 
duces itself  beneath  the  nails  or  between  the  toes  and  other  parts  of  the  naked 
foot,  and  soon  enlarges  into  a  white  globular  vesicle  about  the  size  of  a  pea,  by 
the  rapid  growth  of  the  ova  or  rather  larvae,  which  are  formed  and  contained 
in  a  membranous  bag  beneath  the  abdomen.  The  presence  of  this  rapidly 
growing  intruder  causes  considerable  irritation  and  annoyance,  and  if  the  dis- 
tended orifice  be  incautiously  ruptured,  the  escape  of  the  numerous  progeny 
into  the  surrounding  tissues  is  often  followed  by  suppuration  and  tedious  ulcera- 
tion. The  treatment,  which  requires  some  skill  and  sharp  eyesight,  consists  in 
dilating  the  orifice  through  which  the  insect  has  entered  with  a  needle,  and 
carefully  extracting  it  whole. 

B.  Vegetable  Parasites. 

A  considerable  number  of  vegetable  parasitic  growths  have  been  enumerated 
as  infesting  man  as  well  as  many  other  animals,  and  affecting  both  the 
external  surface  of  the  body  and  some  of  the  internal  mucous  passages  which 
are  exposed  to  the  air.  These  growths  belong,  for  the  most  part,  to  the 
livphomycetous  fungi,  and,  with  perhaps  one  or  two  exceptions,  amongst  which 
the  fungus  peculiar  to  favus  should,  in  our  opinion,  undoubtedly  be  included, 
they  are  in  all  probability,  merely  different  forms  of  the  common  mould 
(^Penicillmm  glaucum),  ov  of  other  minute  fungi  of  a  common  kind.  At  any 
rate,  as  they  all,  or  nearly  all,  are  closely  connected  with  certain  cutaneous 
affections  which  have  been  treated  of  elsewhere,  it  will  be  needless  here  to  say 
anything  concerning  them.  It  is  far  otherwise,  however,  with  a  particular 
form  of  fungus,  which  appears  to  constitute  the  essence  of  a  very  serious 
surgical  disease  in  the  East. 

In  the  Transactions  of  the  Medical  and  Physical  Society  of  Bomhay,  No.  VI.  for 
1861,  p.  104,  will  be  found  an  elaborate  paper  by  Dr.  H.  Vandyke  Carter,  con- 
cerning a  '  New  and  striking  form  of  Fungus-Disease  principally  affecting  the 
foot,  and  prevailing  endemically  in  many  parts  of  India.' 

Though  the  true  nature  of  this  extraordinary  att'ection  is  for  the  first  time 
explained  in  this  valuable  paper,  the  affection  itself  appears  to  have  long  been 
noticed  by  Indian  surgeons  as  one  of  a  peculiar  kind.  It  was  distinguished  in 
the  medical  reports  under  the  name  of  '  ulcus  grave '  '  morbus  tuberculosus 
])edis,'  '  Madura-foot,'  '  peculiar  tubercular  disease,'  &c.  The  disease  appears  to 
be  of  not  unfrequent  occurrence  in  the  Bombay  and  Madras  presidencies,  and 
since  its  nature  has  been  made  known  cases  of  it  have  been  met  with  also 
in  Bengal.  It  appears,  therefore,  to  pervade  most  of  the  hotter  parts  of  the 
Indian  Peninsula.  It  attacks  men  fiir  oftener  than  women,  and  is  almost  exclu- 
sively confined  to  the  feet. 

Dr.  Carter  distinguishes  at  least  two  varieties  of  the  affection ;  and  the 
account  he  gives  of  a  case*  will  serve  very  well  to  afford  an  idea  of  the  appear- 
ances produced  by  it.  The  subject  was  a  Hindoo  farmer,  aged  about  thirty- 
five  years,  residing  near  Poona,  in  the  Deccan.  When  admitted  into  hospital 
on  September  21,  1859,  his  right  foot  was  much  enlarged,  particularly  about 
the  ankle  ;  the  general  form  of  the  swelling  was  oval,  somewhat  resembling 
that  of  extensive  scrofulous  caries  of  the  part ;  the  skin  was  thrown  into 
coarse  corrugated  wrinkles.  On  either  side  of  the  ankle-joint  and  on  the 
dorsum  of  the  foot,  near  the  toes,  and  also  in  the  sole,  were  numerous  small 
soft  swellings  or  tubercles  as  large  as  a  pea  or  marble,  having  puckered 


*  Loc.  cit.  p.  111. 
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apertures  or  fistulous  openings  ;  and  at  these  points  the  skin  appeared  lighter 
in  colour  than  elsewhere.  The  tubercles  were  in  all  stages,  from  a  slight  ele- 
vation of  the  surface  to  an  acuminated  point,  and  there  a  puckered  fistulous 
orifice  appeared.  A  probe  introduced  into  one  of  these  openings  entered  a 
long  but  not  tortuous  sinus,  many  of  which  led  to  bare  bone.  A  discoloured 
glairy  sero-purulent  fluid  exuded  on  pressure,  frequently  mixed  with  a  fevf 
black  gritty  particles.  The  toes  were  distorted  and  displaced  upwards,  and 
the  muscles  of  the  calf  were  atrophied.  The  disease  was  of  twelve  years' 
standing,  and  the  history  given  was  this  :  when  wading  in  a  nullah,  or  water- 
course, a  thorn  stuck  in  the  sole  of  the  foot,  bleeding  followed,  and  an  abscess 
formed  the  size  of  a  walnut.  The  swelling  began  to  spread,  without  much 
pain,  from  the  sole  of  the  foot  and  toes  towards  the  ankle.  Amputation  was 
performed,  and  the  patient  made  a  complete  recovery. 

On  section  of  the  parts  after  removal,  the  disease  was  at  once  seen  to  be 
characterised  by  the  presence  of  numerous  black  masses,  studded  throughout 
both  hard  and  soft  parts.  There  was  no  deposit  in  the  cancelli  of  the  bones, 
and  no  blending  of  the  parts,  as  observed  in  cancer  ;  and  the  black  masses  could 
be  picked  out  quite  cleaa  from  the  cavity  or  space  in  which  they  were  contained, 
and  which  was  lined  with  a  membrane.  There  was  no  appearance  of  caries,  the 
osseous  tissue  having  been  removed  apparently  only  by  absorption.  Nor  was 
there  any  alteration  or  thickening  of  the  soft  parts,  such  as  occurs  in  elephan- 
tiasis, &c. 

In  the  second  variety,  although  the  external  appearances  are  not  unlike, 
a  considerable  difference  exists  in  the  absence  of  the  black  masses.  The 
bones  are  affected  nevertheless  in  a  similar  way,  and  a  fungus  is  also  to  be 
found.  In  a  case  recorded*  of  this  variety,  the  '  diseased  parts  consisted  of 
collections  of  what  looked  like  sloughing  tissue;  gray  or  blackish  masses,  al- 
most glairy  in  consistence  and  accumulated  in  loculi,  from  which  they  could  be 
readily  drawn  out,  whether  in  the  soft  parts  or  in  the  bones,  which  were  ex- 
excavated  to  receive  them.  No  black  granules  were  seen,  and  only  after 
a  careful  examination  were  white  granules  detected  in  the  interior  of  the  loculi.' 

The  discharge  from  the  sinuses  was  examined,  prior  to  the  amputation,  by 
the  microscope :  it  presented,  together  with  blood-corpuscles  and  granule-cells, 
numerous  small  bodies  barely  visible  as  white  dots  to  the  naked  eye ;  but 
when  magnified,  appearing  rounded  and  tubercukted,  of  a  yellowish  tint,  and 
slightly  varying  in  size.    These  were  the  fungi. 

In  some  cases,  where  the  disease  is  still  more  advanced,  the  destruction  and 
obliteration  of  parts  is  still  greater ;  till  at  last  scarcely  any  remains  of  the 
original  tissues  either  hard  or  soft  are  recognisable.  The  general  characters  of 
the  affection  are  thus  summed  up  by  Dr.  Carter : 

1.  External  appearances. — Globular,  or  flattened  form  of  swelling,  often 
very  considerable  ;  never  extending  above  the  foot.  Skin  first  studded  with 
blebs  or  soft  tubercles  marked  with  numerous  sinuous  apertures.  A  thin  dis- 
charge, often  scanty  and  watery,  and  generally  containing  small  granules  or 
particles,  either  barely  visible  or  distinct,  soft,  and  like  poppy-seeds,  or  black  in 
colour. 

2.  Appearances  on  dissection. — General  confusion  of  parts,  owing  to  absorp- 
tion of  the  bones,  and  fibrous  thickening  of  the  soft  parts.  Often  the  presence 
of  granules,  separated  or  aggregated  into  mulberry-like  masses  of  a  yellow  or 
brown  colour,  lodged  in  spherical  cavities  excavated  in  the  bones  or  soft  parts, 
or  in  tunnels  or  channels  leading  from  the  cavities  to  the  openings  on  the 
surface,  and  also  lined  with  a  membrane. 

Sometimes  there  is  a  deposit  of  a  fleshy  substance,  containing  numerous 
minute  particles  (white  or  red),  and  occupying  the  same  localities  as  the  above- 
mentioned  granular  deposit.  Lastly,  in  the  same  cavities  and  tunnels  may  be 
found  black  granules,  spheroidal  tuberculated  masses  of  the  same  colour,  and 
radiated  in  structure. 

Dr.  Carter  adduces  many  considerations  to  show  that  this  curious  parasitic 
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fungus  is  introduced  from  without,  and  draws  a  close  comparison  between  the 
mode  of  its  invasion  and  reproduction  with  that  of  the  guinea-worm,  which  is 
highly  interesting,  but  too  long  for  notice  here. 

Masses  of  the  truffle-like  fungoid  tubera  having  been  furnished  to  Mr. 
Berkeley,  that  eminent  fungologist  has  procured  from  them  the  mycelium 
and  fructification,  and  has  thus  determined  the  botanical  characters  and  sys- 
tematic position  of  the  fungus,  to  which  he  has  given  the  name  of  Chionyphe 
Cartei'i.  * 

Amputation  of  the  affected  part  appears  to  be  always  successful  in  putting  a 
stop  to  the  extension  of  the  mischief. 

G.  BUSK. 


*  Intellectual  Observer,  vol.  ii.  p.  248. 
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^DER  this  head  is  included  the  consideration  of  wounds  inflicted  by  animals, 


into  which  some  poisonous  or  irritating  material  is  introduced.  In  this 
country  and  in  many  others  the  subject  is  one  of  little  importance ;  but  in 
some,  more  especially  in  the  warmer  regions  of  the  globe,  it  demands  the 
serious  attention  of  the  surgeon.  But  from  the  great  general  similarity,  except 
as  regards  degree  of  severity,  in  the  effects  produced  by  wounds  of  this  kind, 
and  as  their  treatment  is  to  be  guided  by  obvious  and  simple  principles,  there  is 
neither  room  nor  need  for  any  extended  observations  on  the  medical  or  surgical 
aspect  of  the  question.  But  we  have  thought  that  some  space  might  be  usefully 
occupied  in  pointing  out  the  dilFerent  classes  of  aniuials  amongst  which  veno- 
mous species  are  found,  and  in  indicating  those  species  more  especially  whose 
attacks  are  most  to  be  dreaded. 


Poisoned  wounds  injlicted  by  insects  and  arachnida. — In  this  section  might  be 
enumerated  a  considerable  number  of  species  whose  bites  or  stings  are  attended 
with  a  greater  or  less  degree  of  irritation  and  inflammation ;  but  from  the 
trifling  nature  of  the  injuries  inflicted  by  most  of  them,  it  is  unnecessary  here 
to  notice  any  but  those  whose  attacks  are  attended  with  what  may  be  termed 
serious  effects. 

Considered  in  this  regard,  the  most  formidable  of  the  venomous  invertebrate 
animals  belong  to  the  classes  arachnida  and  myrixpoda.  Under  the  former  are 
included  the  scorpion,  of  whose  venomous  properties  there  is  no  doubt,  and 
several  spiders,  whose  evil  reputation  rests  perhaps  upon  less  certain  grounds. 
The  only  myriapod  that  can  positively  be  said  to  possess  any  venomous  power 
is  a  species  of  scolopendra  [S.  morsitnns). 

(a)  The  Scoi'pion  {S.  eitrojimis,  S.  occitanns,  &c.). — The  scorpions  (Scor- 
pionidae)  are  characterised  by  their  elongated  jointed  candiform  abdomen,  which 
is  armed  at  its  extremity  with  a  hooked  claw.  This  claw,  which  is  perforated 
and  connected  at  the  base  with  poison-glands,  constitutes  the  sfhu/.  In  the 
larger  species,  inhabiting  the  hotter  regions  of  the  globe,  the  effects  of  the 
scorpion's  sting  in  man  appear  to  be  very  serious,  if  not  in  some  cases  actually 
fatal ;  and  even  in  the  smaller  species  found  in  the  south  of  Europe  its  effects 
are  very  unpleasant,  and  not  altogether  unattended  with  danger  to  delicate  or 
irritable  individuals.  The  symptoms  produced  b}'  it  very  much  resemble  those 
produced  by  the  stings  of  bees  and  wasps  in  an  aggravated  degree:  such  as 
acute  pain,  a  general  nervous  shock  attended  with  numbness,  vertigo,  occasion- 
ally temporary  loss  of  sight,  vomiting,  &c. ;  whilst  the  local  symptoms  are 
swelling  and  other  signs  of  acute  inflammation,  followed  in  many  cases  by 
suppuration,  sloughing,  and  their  consequences. 

The  remedy  which  appears  to  have  obtained  the  greatest  repute,  and  to  be 
recommended  by  the  most  trustworthy  evidence,  is  the  application  of  ammonia 
externally,  and  its  internal  administration  as  a  stimulant  also;  although  it  is 
probable  that  any  other  diffusible  stimulus  combined  with  opiates  would  be 
equally,  if  not  more,  efficacious.  A  variety  of  plants,  belonging  more  espe- 
cially to  the  Crucifera,  have  also  been  supposed  to  possess  useful  propertie.s  in 
the  treatment  of  the  effects  of  the  scorpion's  sting. 
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(b)  Centipedes  (Scolope7idruhr). — Several  species  of  Scohpendra  enjoy  the 
reputation  of  being  higlily  venomous;  and  there  is,  perhaps,  no  doubt  that  the 
bite  of  some  of  the  larger  kinds,  and  especially  of  S.  morsitans,  a  large  species 
inhabiting  the  hotter  regions  of  the  globe,  has  occasionally  been  attended  with 
very  troublesome  and  painful  consequences.  The  poison  of  these  creatures  is 
conveyed  not  by  a  caudal  sting,  as  in  the  scorpions,  but  by  somewhat  similarly- 
formed  curved  fangs  connected  with  the  mandibles,  which  are  perforated,  and 
]irobably  comnnmicate  with  special  poison-glands,  although  the  existence  of 
such  organs  does  not  appear  as  yet  to  have  been  satisfactorilj^  made  out.  The 
bite  of  the  centipede,  though  described  as  excessively  painlul,  does  not  seem 
to  be  usually  followed  by  the  same  severe  symptoms  as  is  the  sting  of  the 
scorpion  ;  and  it  is  not  improbable,  therefore,  that  no  poison  is  actually  in- 
troduced. 

(c)  Spiders  (Afamida). — The  bite  of  several  species  of  spiders  is  said  by 
various  writers  to  be  venomous ;  but  the  testimony,  speaking  generally,  upon 
which  this  property  is  attributed  to  them  does  not  appear  to  be  very  conclu- 
sive. 

Spiders  have  from  time  immemorial  enjoyed  the  evil  reputation  of  being 
highly  poisonous  when  swallowed,  and  very  powerful  medicinal  properties  have 
even  been  assigned  to  their  webs.  These  notions,  however — no  doubt  due  to 
the  disgust  felt  by  most  persons  at  the  sight  of  such  ugly  creatures — are  of 
course  totally  unfounded ;  nor,  perhaps,  with  one  or  two  more  or  less  proble- 
matical exceptions,  does  there  seem  to  be  any  better  reason  for  believing  that 
their  bite  inflicts  more  than  a  simple  wound. 

One  or  two  species,  however,  deserve  more  particular  notice. 

The  first  of  these,  the  Tarantula  or  Tarentula  (iyeosrt  tarentidn'),  a  large  spider 
belonging  to  the  tribe  of  citigrade,  or  running  spiders,  and  which  abounds  in 
Southern  Europe,  and  more  especially  in  South  Italy,  has  long  acquired  an  ex- 
traordinary, but  as  it  would  seem  wholly  undeserved,  infamous  reputation.  The 
concurrent  testimony  of  all  competent  observers  has  conclusively  shown  that 
the  extraordinary  stories  of  the  affections  produced  by  the  bite  of  the  Tarantula, 
and  of  the  no  less  extraordinary  methods  of  cure  adopted,  are  the  records  either 
of  wilful  deception  or  of  the  strange  pranks  the  imngination  may  play  in  the 
apparent  production  and  removal  of  morbid  symptoms.  Direct  experiments  in 
various  hands  show  that  the  bite  of  this  spider  is  unattended  with  any  ill 
effect  beyond  slight  local  irritation. 

Another  spider,  belonging  to  an  entirely  different  tribe,  but  which  is 
also  found  in  the  south  of  Europe,  is  said  to  produce  a  similar  train  of 
.'<ymptoms  to  those  attributed  to  the  Tarantula,  and  doubtless  having  the  same 
origin. 

A  third  species  (Aranea  IS-f/uttata)  is  also  reputed  to  inflict  a  very  dangerous 
and  even  fatal  bite  both  upon  men  and  domestic  animals  in  the  island  of 
]"]lba ;  and  in  Morocco  a  spider,  there  called  the  tendarammt,  has  had  equally 
i'ormidable  venomous  powers  attributed  to  it.  It  is  said  to  be  common  in  the 
cork-forests ;  and  that  its  bite  is  so  poisonous  that  the  persons  bitten  by  it 
survive  but  a  few  hours.  Uut  we  may  surely  be  allowed  to  doubt  all  such 
stories;  especially  when  we  learn  that  the  spider  always  makes  towards  the 
liead  in  order  to  inflict  its  deadly  wound. 

(d)  Venomous  inserts. — A  great  variety  of  insects  appear  to  have  the  power 
of  inflicting  wounds  attended  with  a  greater  or  less  amount  of  local  irritation. 
But  whether  in  the  majority  of  these  cases  any  poison  is  actually  introduced 
into  the  punctures  made  b}'  their  lancet-like  proboscis  appears  to  be  by  no  means 
certain.  It  is  highly  probable  that  the  effect,  as  is  often  the  case  with  leech- 
bites,  is  due  to  prolonged  mechanical  irritation  only.  It  must  be  confessed, 
nevertheless,  that  in  other  cases  the  severe  pain  which  attends  the  bites  of  very 
minute  creatures  can  scarcely  be  accounted  for,  except  on  the  supposition  that 
they  are  accompanied  with  the  introduction  of  some  irritating,  if  not  actually 
venomous  material;  as  of  formic  acid,  for  instance,  in  the  case  of  ants;  or 
perhaps  of  an  acrid  salivary  secretion  in  other  insects. 

In  some  cases,  however,  it  would  seem  that  certain  insects  are  capable  of 
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affording  a  truly  poisonous  matter  of  a  septic  and  diffusive  nature,  by  which, 
independently  even  of  any  local  irritation,  the  whole  system  may  be  fatally 
affected.  The  most  remarkable  case  of  this  kind  is  that  of  the  dipterous  fly 
termed  'tsetse'  (Glossina  mordtans),  of  whose  ravages,  or  supposed  ravages, 
we  have  so  graphic  tliough  unsatisfactory  an  account  in  Dr.  Livingstone's 
travels.  It  is  true  that  this  fly  is  innocuous  to  man  ;  but  neverthele.ss,  its 
alleged  effects  upon  certain  animals  are  so  extraordinary,  and  it  might  almost 
be  said  so  incredible,  as  fully  to  deserve  some  notice  in  this  place.  The  Tsetse 
is  a  harmless-looking  insect,  very  little  larger  than  a  house-fly  ;  but  its  bite  is 
said  to  be  certain  death  to  domestic  cattle,  the  sheep,  horse,  and  dog,  whilst  it 
is  innoccuous  not  only  to  man,  but  to  the  goat,  antelope,  ass  and  pig,  as  well 
as  to  all  wild  animals  whatever,  and  even,  what  is  strangest  of  all,  to  the 
calf  so  long  as  it  is  sucking.  The  symptoms  attributed  to  the  bite  of  the  Tsetse 
do  not  arise  immediaely,  but  after  an  interval  sometimes  of  several  weeks. 
They  appear  to  commence  with  a  general  disorder,  attended  with  weaknfiss  and 
wasting,  running  at  the  nose  and  eyes,  and  glandular  swellings  under  the  jaw. 
The  animals  so  affected  invariably  waste  away  and  perisli.  The  att'ection  is 
said  to  be  quite  dirt'erent  from  the  'leg-sickness,'  and  other  murrains,  which  are 
so  common  in  South  Africa;  and  to  present  this  striking  dirt'erence  from  them, 
that  it  is  not  contagious.  A  herd  of  healthy  cattle  is  not  infected  by  animals 
labouring  under  the  efl'ects  of  the  tsetse-bite.  Nor  is  an  animal  ever  aflected 
in  the  same  way  unless  it  has  been  into  a  district  of  country  infested  by  the  fly. 
These  districts  are  described  as  being  very  distinctly  defined,  altliough  separated 
from  a  healthy  one  sometimes  only  by  a  narrow  river,  or  even  by  an  imperceptible 
boundar3^  Nothing  appears  to  have  been  ascertained  with  respect  to  the  in- 
fested tracts  of  country  being  inhabited  by  any  peculiar  plant  or  vegetation ; 
but,  on  the  other  hand,  travellers  seem  to  have  convinced  themselves  that  the 
tsetse-fly  is  never  found  except  in  districts  inhabited  by  the  elephant  and 
rhinoceros ;  and  that  in  proportion  as  those  animals  are  destroved,  do  the 
ravages  of  the  fly  diminish.  It  is  much  to  be  desired,  however,  that  the  subject 
should  be  further  investigated. 

Dr.  Livingstone  also  mentions  another  insect,  whose  bite  produces  vomiting 
and  purging  in  the  human  subject ;  but  as  he  enters  into  no  particulars  we 
can  merely  notice  the  circumstance  as  one,  if  truly  reported,  of  a  very  remark- 
able kind. 

But  although  the  bites  of  insects  are  comparatively  so  innocuous,  it  is  other- 
wise with  their  stings.  Stinging  insects  belong  chiefly,  if  not  exclusively,  to 
the  order  hymenoptera,  in  which  the  sting,  in  the  sterile  females,  represents 
tbe  modifled  ovipositor.  The  instrument  consists  essentially  of  two  exceedingly 
flne  and  sharp  darts,  enclosed  in  a  tubular  sheath,  at  the  base  of  which  is 
placed  a  special  venom-gland  or  sac,  whose  contents  are  injected  into  the 
wound  made  by  the  usually  serrated  or  barbed  darts.  The  well-known  con- 
sequences of  the  sting  of  the  bee,  wa.  p,  and  hornet  are  too  familiar  to  require 
particular  notice.  Though  painful  and  annoying,  these  wounds,  except  in  cases 
of  persons  attacked  by  numerous  swarms,  can  rarely  be  accmmted  serious, 
though  the  efl'ects  vary  a  good  deal  in  ditferent  persons,  and  probably  are  more 
severe  in  warmer  climates.  When  large  communities  of  hymenoptera,  how- 
ever, are  disturbed,  and  the  assailant  is  attacked  by  great  numbers  of  the  angry 
members,  very  severe  consequences,  and  even  death  itself,  have  often  followed ; 
and  in  one  instance  at  least,  the  sting  of  a  single  insect  {Mutilla  cocn'nea),  a 
native  of  the  warmer  parts  of  North  America,  is  said  to  produce  lo.ss  of  sense 
within  Ave  minutes  after  its  infliction,  and  considerable  apparent  risk  to  life  for 
several  days  afterwards. 

Various  remedies  of  a  domestic  nature  are  recommended  to  allay  the  smart 
and  inflammation  attending  stings  ;  amongst  which  vinegar,  ammonia,  flour, 
indigo  in  the  form  of  the  'blue-ball'  of  washerwomen,  oil,  spirit,  eau-de- 
Cologne,  &c.,  may  be  enumerated.  Of  these,  ammonia  in  the  form  of  sal- 
volatile  or  eau  de  luce  is  perhaps  as  good  as  any. 
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B.  Vertebrata. 

Wounds  injlicted  hy  venomous  snakes. — Of  a  far  more  important  character 
than  those  noticed  in  the  preceding-  section  are  the  poisoned  •w<jiinds  inflicted  by 
animals  belonging  to  the  vertebrate  sub-kingdom.  Fortunately,  as  compared 
with  the  whole  number  of  vertebrata,  these  are  not  very  numerous,  nor  are 
they  very  powerful,  except  in  the  possession  of  their  lethal  weapons ;  and  as 
they  are  for  the  most  part  slow  of  movement,  and  of  a  sluggish  and  retiring 
nature,  they  are  not  to  man,  at  least  in  one  sense,  of  any  very  great  importance. 
The  serious  and  often  fatal  nature  of  their  attacks,  however,  render  the  subject 
of  the  wounds  inflicted  by  them  one  of  considerable  interest  and  moment, 
especially  in  countries  where  the  more  powerful  species  are  met  with. 

All  the  truly  venomous  vertebrata  belong  to  the  order  of  ophidian  reptiles  ; 
to  some  few  points  with  respect  to  the  natural  history^  and  organisation  of  which, 
bearing  upon  the  main  subject  of  this  section,  we  shall  therefore  now  proceed 
to  refer  as  briefly  as  possible. 

Characteristics  and  classijication  of  Venomous  Reptiles. — Many  systematists 
have  begun  their  classification  of  the  Ophidia  by  dividing  them  into  the  innocna, 
the  susjMcta,  and  the  venenosa.  But  the  exigencies  of  more  recent  zoological 
science  demand  a  more  exact  classification  than  is  afforded  by  such  an  arti- 
ficial arrangement.  Not  to  enter  at  any  length  into  the  principles  upon  which 
vai'ious  schemes  for  their  classification  have  been  based,  it  will,  for  our  present 
purpose — that  of  diagnosing  venomous  from  non-venomous  snakes — be  suffi- 
cient to  remark  that  the  Ophidia  are  very  naturally  subdivided  into  two 
large  groups  or  sub-orders,  clearly  distinguished  from  each  other  by  various 
particulars  in  their  organisation.  In  one  of  these  sub-orders  all  the  species 
of  which  it  is  composed  are  more  or  less  venomous ;  whilst  in  the  others  the 
majority  are  innocuous  in  that  respect,  though  some  are  truly  formidable  in 
other  respects. 

The  former  group  of  true  venomous  snakes  have  been  termed  the  Viperina, 
or  viperine  snakes,  of  which  the  rattlesnake  and  viper  are  familiar  examples : 
whilst  the  second  have  been  denominated  the  Colttbrina,  of  which  the  common 
harmless  ringed  snake  of  this  country  is  a  specimen. 

It  will  be  useful  briefly  to  state  the  chief  characteristics  of  each  sub-order. 

Characters  of  the  Viperina. — As  has  been  remarked,  all  the  members  of  this 
sub-order  are  venomous  ;  any  snake  therefore  exhibiting  the  following  characters 
may  at  once  be  so  regarded:  the  body  is  comparatively  thick  and  clumsy;  the 
general  aspect  sombre  and  lurid ;  and  the  usual  movements  sluggish  and  dull. 
The  tail  or  part  of  the  body  behind  the  anus  is  thick  and  very  short ;  the  head 
broad,  depressed,  and  triangular,  or  cordiform,  joined  to  the  trunk  by  a  con- 
stricted neck,  and  covered  on  the  summit  not  with  plates  or  scutes,  but  with 
small  scales,  and  having  the  integument  usually  loose  and  wrinkled;  the  eyes 
are  small,  wholly  lateral,  deeply  lodged  on  the  sides  of  the  head,  and  shaded 
above  by  prominent  over-hanging  supraciliary  rugose  or  tuberculated  plates ; 
the  pupil  is  elongated  and  vertical ;  the  upper  lip  descends  on  either  side  like 
that  of  the  mastiff,  so  as  to  conceal  the  poison-fangs ;  the  scales,  lastly,  are  in 
almost  every  instance  distinctly  carinate  or  muricate.  By  these  general  ex- 
ternal characters  a  viperine  snake  may  usufilly  readily  be  distinguished ;  but 
closer  examination  of  the  internal  .structure  of  tlie  head  and  oral  organs  will 
disclose  still  more  decisive  characters.  The  chief  points  to  be  remarked  here  are 
the  shortness  and  extreme  mobility  of  the  maxillary  bones,  each  of  which  supports 
a  single  long-pointed  and  recurved  tooth  perforated  throughout  its  entire  length 
by  a  slender  canal,  and  which  is  termed  the  poison-tooth  or  '  fang.'  By  a 
peculiar  arrangement  of  the  maxillary  bones  and  muscles,  this  tooth  when  not 
in  action  can  be  reclined  into  a  grove  in  the  gum,  where  it  is  completely  con- 
cealed, or  it  can  be  suddenly  and  forcibly  erected  when  the  animal  is  preparing 
to  strike  its  deadly  blow.  The  rest  of  the  bones  connected  with  the  jaws,  face, 
and  gullet  are  in  a  corresponding  manner  very  loosely  articulated,  and  so  dis- 
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posed  as  to  admit  of  enormous  dilatation  of  the  mouth  and  entrance  into  the 
pharynx.  Besides  the  fangs,  the  upper  jaw  contains  no  teeth,  altliough  a 
series  of  pointed  recurved  solid  teeth  occurs  along  the  palate.  In  the  lower 
jaw  similar  teeth  are  found  at  the  extremity. 

The  fanff,  as  has  been  said,  is  traversed  by  a  narrow  canal,  continuous  above 
with  a  sort  of  pouch  or  sacculus  surrounding  the  base  of  the  tooth,  into  which 
opens  the  long  curved  duct  of  the  poison-gland.  This  organ,  which  with  various 
modifications  may  be  described  as  composed  of  tubular  follicles  communicating 
with  a  common  canal,  and  consequently  as  quite  distinct  in  structure  from  an 
ordinary  salivary  gland,  has  a  thick  aponeurotic  wall  surrounded  by  muscular 
fibres,  in  most  cases  apparently  connected  with  the  temporal  muscle,  and  which 
are  supposed  to  act  as  compressors  of  the  gland  and  ejaculators  of  its  contents. 
It  is  usually  placed  below  and  a  little  behind  the  orbit ;  but  in  one  remarkable 
instance — Camus  rhombentus — the  poison-gland,  which  is  of  enormous  size,  is 
situated  on  the  back,  extending  from  the  nape  through  nearly  one-sixth  of  the 
entire  length  of  the  body,  lying  immediately  beneath  the  integument  and  super- 
ficial to  the  ribs  and  their  muscles. 

The  Coluhrine  Snakes,  among  which  are  included  the  Hydrophidse  or  Sea- 
snakes,  differ  in  several  important  particulars  from  the  Viperina.  In  external 
form  they  are  usually  slenderer  and  more  elongated,  especially  in  the  caudal 
region.  The  head  is  smaller  or  narrower  in  proportion,  and  in  nearly  every 
case  continuous,  as  it  were,  with  the  body,  and  in  all  the  more  important 
members  of  the  sub-order  covered  on  the  summit  with  large  scutes  or  plates, 
usually  nine  in  number ;  the  scales,  except  in  the  Sea-snakes,  in  which  they  are 
tuberculate,  are  smooth  and  non-carinate  ;  the  eyes  are  larger  in  proportion 
than  in  the  Viperina,  and,  except  in  one  or  two  genera,  have  an  orbicular  pupil. 
To  these  general  external  characters  may  be  added  that  their  movements  are 
more  lively  and  active,  and  colours  in  most  cases  more  brilliant  and  pleasing. 
Important  differences  also  exist  between  the  two  groups  in  the  structure  and 
connections  of  the  cranial  and  facial  bones,  and  especially  in  the  dentition,  in 
which  their  great  distinction  exists.  Among  these  differences  we  may  briefly 
notice  the  greater  strength  and  compactness  of  articulation  of  the  jaws  and 
other  bones  connected  with  them,  by  which  the  oral  cavity  and  gullet  are 
rendered  far  less  dilatable  than  they  are  in  the  Viperina;  and  the  greater  length 
and  size  of  the  maxillary  bones,  which  are  furnished  with  numerous  solid  conical 
fixed  teeth. 

This  great  sub-order  includes  by  far  the  largest  number  of  snakes,  varying 
in  size  from  that  of  an  earth-worm  to  the  gigantic  dimensions  of  the  Bon-con- 
strictor and  great  Pythons.  Fortunately,  few  of  these  genera  of  snakes  are 
venomous  ;  but  among  those  wliich  are  so,  we  find  some  of  the  most  formidable 
of  all.  With  the  exception  of  the  Sea-snakes  or  Hydrophidffi,  all  of  which  are 
reputed  to  be  highly  venomous,  and  ate  at  once  distinguishable  by  their 
exclusively  marine  habitat,  vertically  flattened  form,  and  fish-like  habits, 
it  is  not  easy  to  lay  down  in  words  any  very  accurate  means  of  distinguishing 
the  venomous  from  the  non-venomous  Colubrina.  The  former  usually 
have  the  muzzle  larger  and  blunter  than  the  rest;  the  trunk  more  elongated, 
and  the  tail  shorter,  stunted,  and  conical ;  the  eyes  smaller,  and  in  some  cases 
with  a  vertical  opening,  although  the  pupil  is  always  round ;  the  nostrils 
wide  and  lateral,  &C.  But  the  more  important  species  of  this  group,  or  those  be- 
longing to  the  genus  Naj'a,  are  characterised  by  the  faculty  they  nearly  all  possess 
of  expanding  the  sides  of  the  neck  when  in  an  excited  state,  whence  they  are 
sometimes  distinguished  by  the  appellation  of  hooded  snakes,  or  Cobras  da 
capella.  The  essential  character,  however,  by  which  the  venomous  are  distin- 
guished from  the  non-venomous  Colubrina,  is  the  development  in  the  upper 
jaw  of  the  former  of  one  or  more  of  the  anterior  maxillary  teeth  into  poison- 
fangs.  As  we  have  said  before,  these  teeth  are  always  fixed  or  non-reclinable ; 
and  they  differ  also  from  the  true  poison-fangs  of  the  Viperina  in  not  being 
perforated  down  the  centre  by  a  canal,  but  are  adapted  to  the  purpose  of  con- 
veying poison  into  the  wound  by  a  groove  on  their  anterior  or  convex  side, 
which  is  in  connection — much  in  the  same  way  as  the  canal  in  the  viperine 
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fang — with  a  special  poison-sac  or  gland ;  the  chief  diffei'ence  being  that 
the  duct  is  short  and  straight,  instead  of  long  and  curved,  as  in  the  latter 
case.  * 

Nature\  of  the  '  vetwm,'  and  ifs  effects. — Having  thus  briefly  surveyed  the 
general  characteristics  of  venomous  reptiles,  we  shall  proceed  to  say  a  few 
words  respecting  the  nature  of  the  poisonous  secretion  itself,  and  to  describe  the 
effects  which  follow  its  introduction. 

The  venom  of  serpents  is  described,  when  fresh,  as  a  transparent  yellowish 
or  greenish  subviscous  neutral  fluid,  very  much  resembling  saliva.  In  other 
sensible  properties  it  is  said  to  be  insipid,  and  almost  inodorous,  and,  in  fact, 
to  exhibit  no  obvious  character  denoting  its  virulent  properties.  It  is  heavier 
than  water,  and  not  very  readily  miscible  with  it ;  the  mixture  when  shaken 
becoming  turbid.  According  to  Prince  Lucien  Bonaparte,  it  contains,  besides 
albuminous  or  mucous  and  a  small  amount  of  fatty  matter  and  the  usual  salts, 
a  peculiar  principle,  to  which  he  has  given  the  name  of  'echidnine'  or  'vipe- 
rine,'  but  which  appears,  in  most  of  its  characters,  strongly  to  resemble 
ptyaline.  It  is  said,  however,  to  possess  active  poisonous  properties,  which  are 
retained  even  after  it  has  been  dried  for  a  considerable  time,  if  not  exposed 
to  the  air.  But,  however  simple  in  appearance  and  composition  this  fluid  may 
be,  it  undoubtedly  possesses  the  most  energetic  and  remarkable  physiological 
properties. 

In  the  flrst  place,  it  appears  to  be  quite  certain  that  the  poison  produces  no 
effect,  or  scarcely  any,  beyond  a  temporary  irritation  of  the  passages,  when  in- 
troduced into  the  stomach ;  the  only  e.xception  to  this  being  some  instances  in 
which  it  would  seem  that  pigeons  were  stupefied  for  a  short  time  after  being 
made  to  swallow  it :  at  any  rate  its  introduction  in  this  way  never  seems  to  be 
followed  by  any  very  serious  consequence.  Nor  does  it  produce  any  deleterious 
effect  beyond,  in  some  cases,  a  little  local  irritation,  when  applied  to  the  surface 
of  ^the  skin,  even  when  it  has  been  slightly  abraded.  It  would  also  appear, 
from  Fontana's  experiments,  that  it  is  iimocuous  when  applied  to  an  exposed 
eiirface  of  muscular  tissue,  to  cartilage,  the  pericranium,  periosteum,  the  dura 
mater,  to  the  medullary  cavity  of  bones,  the  cornea,  tongue,  lips,  palate,  &c. 
Applied  to  exposed  nerves,  it  is  equally'  inert ;  nor  does  it  apparently  affect  the 
irritability  of  detached  muscle.  In  fact,  it  may  be  said  that  the  general  result  of 
experiment  and  observation  tends  to  show  that,  in  order  to  produce  its  specific 
effect,  the  poison  must  be  introduced  directly  into  the  subcutaneous  cellular 


*  Besides  the  undoubtedly  venomous  snakes  above  referred  to,  there  is  a  large 
class  of  ophidians,  with  grooved  or  channelled  teeth,  with  respect  to  whose  venomous 
or  non-venomous  properties  the  opinion  of  natiu-alists  have  been,  and  are  still, 
much  divided.  In  these  snakes,  which  have  \>y  some  been  termed  '  suspecta,'  the 
channelled  teeth  are  situated,  not  in  the  front  of  the  upper  jaw,  as  in  the  truly  veno- 
mous serpents,  but  behind.  It  has  been  conclusively  shown  in  many  cases,  and  can 
hardly  be  doubted  in  any,  that  the  channelled  teeth  are  in  connection,  by  means  of 
a  special  duct,  with  a  considerable-sized  gland,  with  regard  to  whose  nature  it  is  that 
opinions  have  been  chiefly  divided.  Whilst  some  eminent  observers,  as  Johannes 
Miiller,  Milne-Edwards,  and  Duvernoy,  ascribe  to  it  the  structure  and  functions  of  a 
true  poison-gland,  others,  as  Schlegel,  Andrew  Smith,  Owen,  and  more  recently  A.  B. 
Meyer,  describe  it  as  having  the  structure  and  presumably  the  functions  of  a  simple 
salivary  gland.  The  accounts  of  travellers,  also,  respecting  the  effects  of  the  bite  of 
this  class  of  snakes,  are  fully  confirmatory  of  its  non-poisonous  nature  in  the  majority 
of  cases.  But  quite  recently  {Monatshericht  der  k.k.  Ak.  d.  Wi-xse}>schaft,  Berlin,  Miirz 
1869),  it  has  been  shown  by  the  last-named  author,  that  in  at  least  two  species  of  the 
most  innocent-looking  snakes  {Callophis  intestincdis,  and  Callophis  bivirgatus)  the  pos- 
terior channelled  teeth  are  connected  with  enormous  true  poison-glands,  much  larger, 
in  fact,  than  those  of  Causus  rhondwatus,  and  which,  strange  to  say,  are  lodged,  not 
superficially,  as  in  that  species,  but  within  the  cavity  of  the  ribs,  and  in  front  of  the 
lieart,  occupying  nearly  one-quarter  of  the  length  of  the  body.  Although  extended 
investigations  have  as  yet  failed  to  show  the  occurrence  of  similar  organs  in  any  other 
species  of  the  '  suspecta  '  than  those  above  named,  it  is  not  improbable  that  such  may 
exist,  and  consequently  in  the  case  of  any  unknown  snake  it  will  be  prudent  to  adhere 
to  the  old  maxim  of  froiUi  nulla  fides. 
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tissue,  tliough  even  here  curious  anomalies  have  been  observed  ;  amonpst  which 
is  the  circumstance  that  direct  inoculation  with  the  aid  of  a  cuttiua'  instrument 
ia  less  likely  to  succeed  than  when  the  poison  is  introduced  through  the  fanj^ 
itself.  This,  of  course,  may  be  owing  to  the  greater  outflow  of  blood  in  one 
case  than  in  the  other. 

When  properly  introduced,  however,  its  effects  are  very  rapidly  manifested  ; 
in  fact,  in  some  cases  so  rapidly,  as  more  to  resemble  those  of  prussic-acid  than 
anything  else ;  usually,  however,  a  brief  interval  elapses  before  the  effects  are 
shown.  These  may  be  divided  into  general  and  local.  The  first  symptom, 
in  neai-ly  all  cases,  appears  to  be  a  general  shock  to  the  nervous  system,  attended 
with  faintness,  tremor,  and  great  depression — sometimes  with  stupor,  loss  of 
sight,  vomiting,  trismus,  and  general  insensibility  ;  at  the  same  time  great  and 
sometimes  intense  local  pain  is  set  up.  The  limb,  if  the  wound  is  in  one  of 
the  extremities,  rapidly  swells  ;  at  first  pale,  the  surface  of  the  swelling  soon 
becomes  red  and  afterwards  livid,  and  covered  with  phlyctenulte  filled  with 
sanious  fluid.  In  severe  cases  the  swelling  continues  to  spread  through  the 
whole  limb,  till  it  reaches  the  trunk  or  even  the  entire  body,  whose  surface 
a.ssumes  a  jaundiced  hue.  The  symptoms,  in  fact,  very  closely  resemble  those 
of  ordinary  phleguionous  erysipelas,  or  diffuse  inflammation  of  the  subcuta- 
neous cellular  tissue.  The  constitutional  symptoms,  independently  of  the  first 
shock,  are  what  might  be  expected  to  accompany  such  a  local  affection,  and 
in  intensity  are  in  proportion  to  its  violence. 

The  gravity  of  the  effects  of  the  bite  of  a  venomous  snake  appears  to  be  in 
direct  ratio  to  the  comparative  sizes  of  the  snake  and  its  victim,  and  also  to  the 
quantity  of  poisonous  secretion,  present  at  the  time  in  the  saccular  gland.  It 
is  also  greatly  governed  by  the  situation  of  the  wound  ;  one  on  an  extremity, 
for  instance,  being  far  less  dangerous  than  on  the  face  or  trunk.  It  has  been 
remarked  also  that  two  or  more  wounds  at  distant  points  are  more  rapidly 
effective  than  when  they  are  inflicted  in  one  spot,  owing  doubtless  to  the  more 
rapid  diff"usion  which  takes  place  in  the  former  case. 

From  a  general  survey  of  what  is  known,  it  would  appear  that  the  poison,  in 
whatever  principle  it  may  reside,  is  one  which  acts  primarily  on  the  nervous 
system,  and  also  as  a  septic  poison  on  the  tissues  with  whicli  it  is  brought  in 
contact;  and  that  in  order  to  produce  its  effects,  it  must  be  directly  introduced 
into  the  circulation. 

In  the  present  state  of  our  knowledge  it  would  be  a  waste  of  time  to  speculate 
upon  the  real  nature  of  such  poisonous,  and,  as  it  would  seem,  such  apparently 
acrid,  properties  in  a  seemingly  bland  and  harmless  secretion.  Its  local  effects 
might  be  regarded  as  due  to  its  acting  as  a  septic  ferment,  analogous  to  that  by 
which  many  kinds  of  blood-poisoning  are  brought  about ;  but  if  so,  the  '  venom  ' 
would  seem  to  differ  from  all  such  ferments  with  which  we  are  acquainted  in 
the  circumstance  that  its  effects  vary  in  intensity  directly  with  its  quantity. 
The  minutest  possible  portion  of  the  variolous  poison,  or  of  the  septic  agent  by 
which  scarlatina  and  other  analogous  affections  are  produced,  is  as  efficacious  as 
a  larger  quantitj' ;  and  the  same  may  be  said  also  of  the  septic  poison  introduced 
in  a  dissection-wound,  of  which  the  quantity  introduced  necessary  to  produce 
the  same  amount  of  local  mischief  is  infinitely  smaller  than  would  be  required 
ia  the  case  of  the  serpent's  venom.  That  the  effects  of  a  septic  ferment  should 
be  proportionate,  except  in  a  very  remote  and  almost  infinitesimal  degree,  with 
its  quantity,  is  apparently  contrary  to  all  analogy  ;  and  at  present,  therefore,  we 
are  hardly  justified  in  looking  upon  the  venom  of  snakes  simply  as  such  a 
substance,  notwithstanding  that  it  possesses  some  of  the  properties  incidental 
to  it. 

It  might  perhaps  be  suggested  that  the  '  venom  '  may  reside  in  a  principle 
analogous  to,  though  quite  different  from,  pfynline,  and,  like  that  principle, 
capable  of  exerting  a  rapid  catalytic  action  upon  some  of  the  constituents  of 
the  blood,  under  the  innocent  guise  of  an  inert  substance. 

With  respect  to  the  treatment  of  '  envenomed  '  wounds,  and  further  observa- 
tions on  their  nature,  all  that  is  necessary  will  be  found  under  the  head '  Poisoned 
Wounds,'  vol.  i.  p.  676. 

G.  BUSK. 
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Sttegicai,  Diagnosis. 

DIAGNOSIS  is  the  term  used  by  ph5'sicians  and  surgeons  to  express  the  scien- 
titic  opinion,  or  theory,  which  they  form  of  each  case  presented  to  them  in 
practice.  The  art  of  diagnosis  maj'^  justly  be  said  to  be  the  main  object  of  the 
study  of  medicine  ;  as  being  the  end  to  which  all  its  theoretical  parts  converge, 
and  the  source  from  which  all  its  practical  rules  proceed.  The  substances  com- 
prised in  the  materia  medica  are  indeed  innumerable,  the  varieties  of  surgical  ap- 
pliances and  operations  are  infinite ;  and  a  competent  knowledge  of  them  is  of 
course  one  of  the  fundamental  requisites  for  a  good  practitioner.  Still  it  is  none 
the  less  true  that  the  successful  application  of  every  one  of  those  means  depends 
upon  a  correct  diagnosis  of  the  morbid  action  which  it  is  intended  to  subdue. 
Hence,  a  complete  treatise  on  diagnosis  is  almost  equivalent  to  a  complete  treatise 
on  medicine;  and  to  endeavour  to  write  fully  on  surgical  diagnosis  in  this  place 
would  be  little  less  than  to  re-write  the  whole  of  the  preceding  work.  But 
the  student  of  the  foregoing  pages  will,  it  is  hoped,  find  there  all  that  is  neces- 
sary to  guide  him  in  the  emergencies  of  practice,  as  far  as  a  book  can  assist 
him.  The  object  of  what  follows  is  rather  to  point  out  the  general  principles 
on  which  surgical  diagnosis  is  founded,  and  to  endeavour  to  impress  on  the 
student  the  great  importance  of  a  full,  and  above  all  a  methodical,  plan  of  taking 
notes  of  cases.  To  no  part  of  a  surgeon's  duties  is  le.ss  attention  given  than  to 
'  taking  cases  ; '  and  yet  it  is  of  great  importance  towards  acquiring  the  power 
of  correct  diagno.sis,  a  power  which  is  the  chief  requisite  for  successful  practice. 
AVithout  in  any  respect  undervaluing  the  triumphs  of  operative  surjjery — in 
fact,  while  confessing  that  the  successful  performance  of  a  great  operation  is  the 
highest  pleasure  which  the  pursuit  of  surgery  affords — we  may  yet  admit  that 
many  men  of  inferior  powers  have  been  bold,  handy,  and  successful  operators. 
But  the  attainment  of  great  skill  in  diagnosis  requires  a  combination  of  natural 
and  acquired  gifts,  which  are  not  within  everyone's  reach  ;  an  amplitude  of 
information  not  to  be  afforded  by  any  single  expei-ience,  and  which  tlierefore 
can  only  be  got  by  extensive  study  of  surgical  literature;  a  familiarity  with 
morbid  symptoms  and  appearance.?,  and  a  readiness  in  combining  and  in  inter- 
preting them,  which  book-learning  is  quite  unable  to  give,  and  which  can  be 
acquired  only  by  long  and  careful  study  of  disea.se  at  the  bedside  ;  and  finally, 
and  above  all.  a  logical  power  of  mind,  which  neither  study  nor  experience  can 
confer,  but  which  must  be  born  with  its  possessor. 

In  the  few  pages  which  are  here  at  my  disposal  I  can  only  hope  to  give  a 
short  exposition  of  the  most  elementary  and  universal  principles  of  surgical 
diagnosis,  with  a  few  familiar  illustrations  of  each  topic,  chiefly  selected  from 
the  foregoing  essays.  I  shall  then  proceed  to  illustrate  the  most  important 
element  of  surgical  diagnosis,  viz.  the  anatomical  examination  of  the  diseased 
part,  by  some  account  of  the  more  familiar  surgical  affections  as  they  appear  in 
the  various  main  regions  of  the  body. 

All  diagno.sis,  both  medical  and  surgical,  rests  on  three  chief  elements,  viz. 
1st,  the  history  of  the  patient  and  of  the  disease  previous  to  the  time  of  ex- 


amination  ;  2nrl,  the  symptoms  of  the  disease  at  that  time — i.e.  the  functional 
disturbances  which  it  has  produced;  3rd,  the  physical  examination  of  the  diseased 
part.  These  elements  are  common  both  to  medicine  and  surg-ery ;  but  while 
medical  diagnosis  relies  mainly  on  the  two  former,  and  chiefly  the  second  (ex- 
cept in  diseases  where  auscultation  plays  the  chief  part),  sargical  diagnosis,  on 
the  contrary,  is  mainly  concerned  with  the  third,  and  hence  its  greater  ease  and 
greater  certainty,  since  it  deals  more  with  matters  cognisable  by  the  senses. 
This,  too,  explains  in  some  measure  the  great  part  which  anatomy  plays  in 
scientific  surgical  education. 

In  order,  therefore,  to  cultivate  the  art  of  diagnosis  with  success,  the  surgeon 
must  be  accustomed  to  investigate  the  previous  history  of  the  patient  and  of 
his  disease  both  fully  and  accurately  ;  he  must  then  collect  together  the  symp- 
toms, and  compare  them  with  those  of  the  various  known  diseases  to  which 
they  point ;  he  must  be  thoroughly  conversant  with  every  kind  of  physical 
examination,  and  especially  by  the  sense  of  touch ;  nor,  after  all,  will  he  be 
a  master  of  diagnosis  unless  he  has  sufficient  reasoning  powers  to  see  all  these 
particulars  in  their  proper  relative  proportion,  and  sufficient  caution  and 
deliberation  to  weigh  them  sedulously  against  each  othei".  We  see  mistakes  in 
diagnasis  committed  daily — there  are  few  of  us  who  have  not  to  look  back  with 
mortification  on  many  of  our  own ;  but  most  men's  experience  will  bear  out 
the  statement,  that  the  great  majority  of  them  have  been  errors  of  Iiasfe,  due  in 
great  measure  to  a  pernicious  habit,  which  the  practice  of  our  public  institu- 
tions tends  to  create.  There  a  great  number  of  patients  are  to  be  attended  to 
in  so  short  a  space  of  time  that  it  is  physically  impossible  to  go  through  the 
successive  steps  mentioned  above,  of  enquiring  into  the  history,  the  symptoms, 
and  the  appearances  of  each  one  as  he  presents  himself ;  and  the  mind  is  too 
fatigued  by  the  constant  succession  of  varying  phenomena  to  be  able  to  follow 
out  the  reasoning  process  which  is  essential  at  the  end  of  those  successive  steps. 
Hence  we  acquire  the  habit  of  leaping  to  a  conclusion  in  the  diagnosis  of  our 
own  cases,  and  of  acquiescing  in  the  opinions  of  our  colleagues  on  theirs,  without 
submitting  to  the  labour  of  examining  them  methodically  for  ourselves.  Such 
a  habit  is,  I  am  persuaded,  one  of  the  worst  results  of  our  hospital  system,  and 
particularly  of  the  out-patient  department  of  it,  through  which  all  the  officers 
of  hospitals  now  pass  at  the  beginning  of  their  career.  A  man  who  is  compelled 
to  see  a  hundred  patients  in  a  couple  of  hours  (and  this  is  hardly  an  exaggera- 
tion of  the  pace  at  which  the  machine  is  driven)  acquires  the  habit  of  judging 
of  the  case  from  the  first  glance,  and  judges  usually  with  correctness.  No  doubt 
much  rapidity  and  decision  is  obtained  by  this  piactice,  and  there  are  cases  in 
surgery  where  these  are  the  qualities  cliiefly  required  ;  but  there  are  many 
others  in  which  errors  can  only  be  avoided  by  great  patience,  and  habits  of  this 
kind  produce  a  character  of  mind  to  which  patience  is  a  stranger.  Hence  it  is 
very  desirable  for  students  and  young  practitioners  to  practice  the  investigation 
of  cases,  whenever  it  is  possible,  upon  a  methodical  plan,  and  to  commit  their 
notes  of  the  cases  to  writing.  This  is  of  course  unnecessary  in  manj'  of  the 
simpler  surgical  cases,  but  is  almost  indispensable  in  some  of  the  obscurer  ones, 
and  is  a  useful  corrective  of  the  hasty  practice  which  I  have  thought  it  my 
duty  to  reprehend.  It  would,  however,  be  a  grievous  mistake  to  suppose  that 
haste  is  the  only  danger  to  diagnosis  ;  and  accordingly,  in  dwelling  on  the  main 
considerations  relative  to  each  of  the  three  elements  of  surgical  diagnosis,  the 
main  sources  of  error  connected  with  them  will  also  be  touched  upon. 

I.  History. 

The  first  main  source  of  diagnosis,  viz.  the  history,  comprises  all  the  facts 
relating  to  the  patient's  ordinary  circumstances,  such  a.-*  age,  sex,  and  occupa- 
tion, which  are  likely  to  throw  light  on  the  disease  to  be  diagnosed ;  the  cir- 
cumstances under  which  the  disease  first  showed  itself,  its  alleged  cause,  the 
particulars  of  the  first  departure  from  health,  the  date  at  which  the  patient 
first  sought  medical  advice,  the  nature  and  effect  of  the  treatment  adopted, 
and  the  progress  of  the  malady  up  to  the  time  of  examination.    These  par- 
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ticiilavs  are  fiirnislied  by  the  patient  himself;  but  they  can  in  many  cases  be 
checked  or  corroborated  by  the  records  which  the  disease  has  left  on  the 
body,  ia  the  shape  of  the  marks  of  old  abscesses,  the  distortions  produced  by 
inflammation  of  muscles,  the  atrophy  of  disuse,  the  results  of  old  disease  of 
joints,  &c. 

Let  us  consider  these  particulars  somewhat  more  in  detail. 

Affe. — The  patient's  age  is  one  of  the  most  essential  particulars  in  forming  a 
diagnosis  of  the  affection.  That  this  is  so  at  the  extremes  of  life  every  one  is 
aware.  Thus,  for  instance,  in  the  affections  of  the  hip-joint.  If  it  be  an  injury 
of  the  hip  that  is  under  examination,  we  know  that  intra-capsular  fracture 
rarely  occurs  except  at  an  advanced  period  of  life,  and  never  in  youth  ;  that 
dislocation  is  very  rare  in  childhood  ;  and  that  fracture  of  the  cervix  femori.s 
within  the  capsule  is  a  comparatively  common  effect  of  slight  violence  in  old 
people  of  relaxed  fibre.  If  it  be  a  disease  of  the  hip  which  is  presented  to  us, 
we  at  once  consider  that  in  childhood  the  so-called  strumous  disease  tending  to, 
or  depending  on,  chronic  caries  of  the  bones  is  exceedingly  common,  while 
acute  abscess  is  rare;  that  in  middle  life  the  inflammatory  affections  which  are 
excited  by  injury  become  more  common  ;  while  at  a  more  advanced  period 
the  main  affection  of  the  hip  is  that  disease  which  was  erroneously  supposed  to 
be  peculiar  to  old  age — chronic  arthritis — the  '  malum  coxas  senile  '  of  our  older 
authors. 

Amongst  the  numerous  instances  of  the  importance  of  paying  attention  to 
the  age  of  the  patient  in  forming  the  diagnosis,  we  may  refer  to  the  following 
examples  taken  from  the  previous  pages  of  this  work.  In  inffammatory  affec- 
tion of  the  cheek  occurring  in  childhood,  the  presence  or  the  imminence  of  that 
formidable  affection  called  cancrum  oris  would  be  suspected,  since  this  disease 
rarely  occurs  after  ten  or  before  one  year  of  age  (vol.  i.  p.  150);  while  in  later 
life,  rodent  ulcer,  lupus,  and  epithelioma,  are  the  prevailing  affections.  In  the 
examination  of  these  latter  forms  of  destructive  ulceration,  it  must  be  an  im- 
portant element  in  the  diagnosis  that  rodent  ulcers  generally  occur  in  the  later 
half  of  life,  and  lupous  in  the  earlier  (vol.  i.  p.  195). 

In  affections  suspected  to  be  hysterical  the  period  of  life  is  of  course  of 
the  utmost  importance  in  diagnosis,  since,  thouirh  such  affections  occur  to 
women  at  advanced  periods  of  life,  they  are  far  more  common  in  youth 
(vol.  i.  p.  385). 

In  injuries,  if  a  distinction  is  to  be  drawn  between  dislocation  and  separation 
of  the  epiphysis,  the  period  at  which  the  latter  point  of  bone  is  developed,  and 
is  joined  to  the  shaft,  must  be  steadily  borne  in  mind  (vol.  ii.  p.  40);  and  in 
disease  of  the  bones  in  childhood  the  same  particular  is  of  very  great  import- 
ance (vol.  iii.  p.  833). 

These  are  a  few  of  the  many  examples  which  might  be  cited  of  the  import- 
ance of  paying  attention  to  the  age  of  the  patient  in  forming  the  diagnosi.'j. 
But  errors  may  easily  be  committed  if  more  stress  be  laid  on  this  particular  than 
it  deserves.  Thus  Sir  A.  Cooper  tirst  taught  the  now  admitted  fact  that  intra- 
capsular fracture  of  the  femur  is  an  injury  peculiar  to  advanced  age;  and  he 
very  justly  dwelt  on  this  fact,  and  on  the  indisposition  of  the  fracture  to  bony 
union,  and  consequently  the  impropriety  of  treatment  directed  to  promote 
union  by  enforced  rest  in  bed  and  confinement  in  splints.  But  in  proceeding  so 
far  as  to  teach  that  nearly  all  fractures  of  the  neck  of  the  femur  in  old  people 
are  of  this  class,  and  therefore  insusceptible  of  union,  there  is  no  doubt  that  he 
exaggerated  the  inffuence  of  age;  since  it  is  now  demonstrated  that  most 
fractures  of  the  neck  of  the  bone,  even  at  an  advanced  period  of  life,  are  partly 
extra-capsular  (vol.  ii.  p.  857). 

Sex. — The  importance  of  sex  in  the  diagnosis  of  surgical  affections  is  not 
limited  to  those  of  the  genital  organs  and  mamma.  Other  organs,  such  as  the 
thyroid  body,  are  notably  modified  in  their  affections  by  the  influence  of  sex 
(vol.  V.  p.  289);  but  besides  this,  the  course  and  the  character  of  all  manner 
of  diseases  is  different  in  males  and  females ;  and  in  the  latter  the  strange 
sen.sibilities  of  the  uterus  lead  to  a  train  of  symptoms  most  vaguely  indicated 
by  the  term  '  hysterical ; '  a  term  which  is  the  only  one  we  can  use,  though 
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it  frequently  conveys  a  very  false  impression  of  fiction  or  exaggeration  in 
cases  where  the  symptoms  are  as  real  as  those  which  depend  on  organic 
disease,  though  they  are  not  dangerous  to  life.  Unless  such  sexual  peculiarities 
were  kept  constantly  in  view,  the  daily-recurring,  and  quite  innocent,  painful 
affections  of  the  limbs,  the  chest,  the  head,  &c.,  would  be  constant  sources  of 
needless  anxiety. 

Errors  in  diagnosis,  however,  proceeding  from  too  readily  attributing  the 
diseases  of  females  to  hysterical  causes,  are  so  very  common,  that  the  surgeon 
must  be  constantly  on  his  guard  against  them.  This  is  so  ordinary  a  matter 
of  experience  that  it  is  needless  to  cite  many  instances.  The  mistake  occurs 
chiefly  in  the  early  stages  of  deep-seated  diseases  of  tlie  bones ;  as  in  the  case 
of  a  young  woman,  of  hysterical  temperament,  admitted  into  St.  George's 
Hospital  for  deep-seated  pain  about  the  pelvis.  The  disease,  which  was  long 
treated  as  hysterical,  then  revealed  its  true  nature  by  the  formation  of 
abscess;  and  death  from  caries  of  the  sacro-iliac  articulation  ultimately 
ensued. 

Ocmpation. — The  patient's  occupation  is  sometimes,  although  not  very  often, 
a  matter  of  primary  importance.  Thus  in  disease  of  the  jaw,  the  fact  of  the 
patient  being  a  worker  in  phosphorus  would  go  a  great  way  towards  the 
establishment  of  the  diagnosis.  In  diseases  of  the  bursse  again,  the  patient 
being  a  tailor,  a  miner,  a  housemaid,  would  render  the  diagnosis  more  secui'e 
in  case  of  a  tumour  situated  over  the  hbula,  the  olecranon,  the  patella.  Still 
more  frequently  the  occupations  connected  with  beer-  or  spirit-drinking  (pot- 
men, butlers,  draymen,  &c.),  and  those  very  laborious  trades  in  which  the 
habitual  drinking  of  great  quantities  of  beer  is  regarded  as  almost  a  matter  of 
course  (navigators,  coalwhippers,  &c.),  furnish  a  very  valuable  indication  for 
the  diagnosis  and  prompt  treatment  of  the  early  symptoms  of  delirium  tremens, 
so  apt  to  follow  injuries  in  such  persons  (vol.  i.  p.  341).  In  some  rarer  cases 
the  patient  has  been  exposed  to  the  usual  influences  of  particular  trades,  though 
his  occupation  is  difl'erent ;  as  in  Earle's  case  of  the  gardener  who  contracted 
soot-cancer  on  his  arm  from  his  habit  of  carrying  a  bag  of  soot  to  use  in  his 
garden. 

Social  condition. — The  married  or  single  condition  should  be  noted  both  in 
men  and  women  ;  and  in  the  latter  the  number  of  pregnancies  and  of  children, 
together  with  the  causes,  if  known,  of  abortion.  In  the  case  of  single  persons 
it  is  often  useful  to  know  whether  they  are  in  the  habit  of  illicit  intercourse, 
and  if  so,  whether  such  intercourse  is  promiscuous  or  not ;  and  in  all  cases  it 
is  very  desirable  to  be  informed  of  any  attacks  of  venereal  disease,  and  its 
sequelae. 

Habits. — This  brings  us  to  two  still  mere  important  matters  in  the  patient's 
history,  viz.  his  habits  and  his  previous  diseases.  The  previous  habits  of  the 
patient  very  often  account  in  a  great  measure  for  the  symptoms  which  he 
presents,  being  the  indirect,  even  if  they  are  not  the  direct,  exciting  cause  of 
his  disease.  It  is  hardly  necessary  to  do  more  than  allude  to  the  importance 
which  known  habits  of  prostitution  would  have  on  the  diagnosis  of  disease 
(such  as  a  skin-eruption)  suspected  to  be  syphilitic;  of  drunkenness,  on  that  of 
restlessness,  nervousness,  and  tendency  to  delusion ;  of  masturbation,  on  that 
of  peculiar  nervous  sj'uiptoms.*  But  besides  these  extreme  and  familiar  in- 
stances, there  are  many  others  in  which  a  candid  confession  on  the  part  of  the 
patient  might  assist  the  surgeon's  diagnosis  most  materially. 

Closely  connected  also  with  the  patient's  habits  of  life  is  the  character 
of  his  mind  and  his  habit  of  body,  both  of  which  particulars  often  form 
important  elements  in  the  diagnosis,  and  materially  assist  the  surgeon  in 
determining  on  the  reality  of  pain,  the  exaggeration  of  accounts  of  previous 
disease,  &c. 

Previous  diseases. — The  previous  diseases  must  be  carefully  noted,  since  tliey 
often  tend  to  throw  light  on  the  constitutional  predisposition,  and  in  the  practice 


*  See  a  case  Ly  Mr.  Hilton,  in  his  Lectures  on  Rest  and  Pain,  p.  268. 
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of  surgery  are  perhaps  of  equal  importance  in  accounting'  for  local  weakness 
and  predisposition  to  disease.  For  an  illustration  of  tbis  we  may  refer  to  the 
diagnosis  of  cutaneous  eruptions,  or  of  affections  of  the  bones,  in  which  the 
history  of  a  previous  syphilitic  affection,  or  of  a  strumous  disease  in  childhood, 
will  often  be  a  main  point  in  the  diagnosis.  This  head  will  include  of  course 
the  constitutional  peculiai'ities  which  the  patient  ma}'  manifest. 

But  in  these  three  preceding  particulars,  perhaps  more  than  all  others, 
great  care  must  be  taken  not  to  exalt  what  is,  after  all,  a  mere  presumption 
into  an  absolute  indication.  Very  many  cases  are  wrongly  diagnosed  and 
treated,  in  consequence  of  forgetting  the  obvious  truth  that  every  disease 
occurring  in  an  hysterical  woman  is  not  hysterical,  nor  every  affijction  in  a 
syphilitic  patient  syphilitic.  Strumous  children  are  not  insusceptible  of  acute 
inflammatory  affections,  and  these  are  often  signally  benefited  by  active  treat- 
ment. Even  in  a  cancerous  patient  we  may  meet  with  an  innocent  tumour, 
ae  is  proved  by  the  frequent  occurrence  in  such  persons  of  fibrous  tumours  of 
the  uterus. 

Hereditary  tendencies. — Closely  allied  to  the  previous  diseases  which  the 
patient  has  himself  suffered  is  the  tendency  to  disease  which  he  has  inherited 
irom  his  parents.  In  some  cases  this  branch  of  the  investigation  is  easy. 
Many  families  labour  under  hereditary  tendencies  to  phthisis,  cancer,  or  insanity, 
which  are  notorious,  and  are  knoven  to  their  friends  as  well  as  to  themselves  ; 
but  in  many  cases,  and  in  diseases  which  are  not  so  open  to  observation,  it  is 
otherwise.  The  most  striking  instance  is  congenital  syphilis,  in  which  not  only 
is  it  extremely  difficult  to  obtain  evidence  from  the  person  who  is  really  in 
fault,  but  also  the  contagion  may  even  proceed  from  an  innocent  person  ;  as, 
for  instance,  a  perfectly  chaste  woman  who  has  borne  children  to  a  syphilitic 
husband,  and  thus  has  contracted  the  constitutional  disease,  may  bear  syphilitic 
children  to  a  second  (sound)  husband  ;  or  to  take  a  less  extreme  case,  a  healthy 
wet-nurse  may  be  infected  by  her  nursling  and  carry  the  disease  into  her  own 
family,  though  both  she  and  her  husband  may  have  been  perfectly  free  from  any 
known  exposure  to  syphilis. 

Of  the  great  importance  in  diagnosis  of  the  knowledfre  of  the  patient's  con- 
stitutional tendencies,  one  of  the  most. striking  examples  may  be  drawn  from 
the  essay  on  Ulcers,  vol.  i.,  throughout  the  whole  of  which  this  point  is 
strongly  dv?elt  on. 

When  all  these  preliminary  subjects  (which  constitute  the  history  of  the 
patient)  have  been  investigated,  and  duly  noted,  the  examiner  arrives  at  the 
history  of  the  disease  properly  so  called.  This  embraces  the  following  main 
particulars :  the  alleged  cause,  the  dui-ation  and  onset  of  the  disease,  its  course 
up  to  the  time  of  examination,  the  nature  and  effect  of  the  treatment  which  has 
been  adopted,  and  some  other  miscellaneous  circumstances. 

The  alleged  cause. — The  knowledge  of  the  cause  of  a  disease  is  of  primary 
importance  for  its  diagnosis.  Often,  indeed,  it  is  in  itself  sufficient  to  establish 
the  diagnosis,  as  in  the  instance  above  cited  of  the  phosphorus-disease,  where 
the  cause  is  the  patient's  occupation  combined  with  caries  of  the  teeth.  But 
it  is  often  one  of  the  most  difficult  circumstances  in  the  whole  investigation  to 
decide  accurately.  There  is  an  almost  invincible  tendencv  to  ascribe  the  disease 
to  some  accidental  injury  which  the  patient  may  have  suffered,  especially  if  tliat 
injury  have  acted  otily,  or  mainly,  on  the  part  affected;  and  it  is  often  im- 
possible to  say  whether  this  causal  connection  is  real  or  imatrinary.  Thus,  to 
take  a  familiar  instance,  morbus  coxarius  in  children  is  almost  universally 
attributed  by  the  mothers  of  the  children  to  a  blow,  fall,  or  sprain,  and  by 
their  medical  attendants  to  the  strumous  diathesis,  without  which  it  is  said  that 
the  local  violence  would  have  been  harmless.  Which  party  is  most  in  the 
riirht  ?  It  is  really  very  difficult  to  say ;  yet  the  point  is  very  important  to  the 
diagnosis.  If  the  disease  be  due  to  local  violence  in  a  child  otherwise  healthy, 
its  character  may  be  diagnosed  as  inffammatory,  and  local  treatment  may  be 
expected  to  cure  it ;  and  so  in  the  last  resort,  provided  that  so  severe  a  measure 
b^  necessary,  the  excision  of  the  whole  of  the  diseased  parts  may  often  be  ex- 
pected to  succeed ;  while  if  the  affection  be  diagnosed  as  a  constitutional  one, 
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the  surgeon  could  hope  little  from  local  measures.  I  have  selected  this  instance 
in  order  to  aftbrd  myself  an  opportunity  to  put  on  record  my  conviction  that 
the  diseased  joints  of  children  are  too  often  set  down  hastily  as  '  strumous,' 
when  in  reality  the  affection  is  in  no  manner  connected  with  the  strumous  con- 
stitutional taint.*  It  is  very  well  known  how  frequently  disease  comes  on, 
even  after  the  lapse  of  a  considerable  time,  in  parts  which  have  been  the  seat 
of  injury  (vol.  i.  p.  624) ;  but  it  is  extremely  difficult  to  decide  whether  this  is 
due  to  a  real  connection,  or  is  a  mere  coincidence. t  But  the  difficulty  of 
deciding  as  to  the  action  of  an  injury  is  not  unfrequently  complicated  by  the 
doubt  whether  the  injury  has  really  occurred  or  no.  For  instance,  how  very 
often  young  female  children  are  said  by  their  parents  to  have  contracted  gonor- 
rhoea from  illegal  intercourse,  and  how  seldom  is  anything  of  the  sort  proved. 
If  every  such  story  was  credited  by  those  who  see  much  of  infantile  leucorrhoea, 
they  would  get  into  constant  trouble  and  disgrace.  (See  the  essay  on  SuRaicAL 
Diseases  of  Childhoob.)  Besides  such  sources  of  deception,  which  rest  upon 
honest  mistakes  (for  the  parents  usually  believe  the  disease  to  be  so  caused  i,  the 
occasions  for  wilful  deception  are  numerous.  Many  surgical  diseases  and  injuries 
are  caused  by  illegal  or  disgraceful  acts,  which  the  patient  will  not  disclose, 
whatever  may  be  the  hazard  of  concealing  from  the  surgeon  the  cause  of  his 
ailment  (see  the  article  on  Apncea,  p.  881).  Instances  of  such  purposed  con- 
cealment come  too  often  under  the  notice  of  every  surgeon  of  experience,  not 
to  make  them  very  cautious  in  receiving  their  patient's  statements  as  to  the 
alleged  causes  of  disease ;  and  therefore  it  is  hardly  necessary  to  quote  instances 
of  errors  proceeding  from  a  too  ready  acceptance  of  this  part  of  the  history. 
Perhaps  one  of  the  most  fertile  sources  of  these  errors  is  the  diagnosis  of 
affections  of  the  larynx  in  children,  as  to  the  presence  or  absence  of  a  foreign 
body  (vol.  ii.  pp.  48.3,  484). 

Still,  the  cause  of  the  aff'ection  plaj's  a  great  part  in  surgical  diagnosis  :  in 
fact,  it  sometimes  forms  the  basis  of  our  classitication  of  disease.  An  instance 
of  this  is  afforded  by  delirium  tremens.  There  are  other  conditions  of  de- 
lirium which  it  is  otherwise  difficult  to  distinguish  from  the  '  delirium  e  potu,' 
but  which  occur  in  persons  known  to  be  temperate.  Nevertheless  it  is  justly 
held  advisable  to  classify  these  apart  (that  is  to  say,  to  diagnose  them  as 
independent  diseases),  and  to  restrict  the  term  delirium  tremens  to  the  de- 
lirium of  drunkards  (vol.  i.  p.  341).  The  nature  of  many  diseases  was  im- 
knovra  till  their  exciting  cause  was  discovered — a  striking  instance  of  which 
is  afibrded  by  glanders  (vol.  i.  p.  700) ;  in  hydrophobia  also  the  knowledge  of 
the  cause  would  materially  facilitate  the  diagnosis  of  the  early  stage  of  the 
disease  (vol.  i.  p.  687). 

Inflammatory  and  other  afi'ections  are  often  found  to  depend  upon  causes 
very  far  removed  at  first  sight  from  their  visible  eff"ects,  but  connected  with 
them  by  nervous  sympathies,  which  a  knowledge  of  the  anatomy  and  physio- 
logy of  the  nervous  system  can  alone  explain.  In  such  cases  the  diagnosis  is 
the  more  important,  since  on  it  depends  the  cure  of  the  effect  by  the  removal 
of  the  cause.  This  subject  is  illustrated  by  what  is  said  at  vol.  i.  p.  36,  as  to 
local  inflammation  excited  by  reflex  or  direct  impressions  on  the  nerves  of  the 
part  inflamed,  and  by  the  instances  quoted  at  vol.  i.  pp.  151,  152,  of  the  eifects 
of  deprivation  of  nervous  power  in  exposing  the  part  to  gangrene. 

Duration. — The  duration  of  the  disease  is  another  point  of  the  greate.^it 
importance  in  diagnosis,  particularly  with  respect  to  the  malignancy  or  iimo- 
cence  of  tumours,  to  the  inflammatory  or  chronic  nature  of  diseases,  and  to  a 


*  Mr.  Bryant  would  repudiate  the  term  'strumous  disease'  of  a  joint  altogetlier 
{Surg.  Bis.  of  Children,  p.  123).  This  may  be  going  a  little  too  far;  but  the  term 
has  no  doubt  been  much  abused. 

f  It  is  well  known  that  Sir  B.  Brodie's  death  was  caused  by  malignant  disease  of 
the  shoulder,  and  that  the  same  shoulder  had  been  the  seat  of  dislocation  some  years 
before ;  but  considering  how  often  shoulders  are  dislocated,  and  how  rarely  any  such 
disease  follows,  it  is  very  difficult  to  believe  that  we  have  more  in  this  instance  than  a 
casual  coincidence. 
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thousand  such  questions  of  everyday  practice.  In  the  diagnosis  of  tlie  various 
forms  of  tumour  in  the  groin  and  scrotum,  the  duration  of  the  complaint  up 
to  the  time  when  the  tumour  attained  considerable  dimensions  is  a  point  of 
extreme  importance.  The  sudden  formation  of  hernia,  tlie  gradual  descent  of 
psoas  abscess,  the  slow  growth  of  hydrocele,  the  rapid  formation  but  slow 
increase  of  haematocele,  the  steady  and  rapid  growth  of  malignant  tumour  of 
the  testis,  the  slow  increase  and  frequently  the  complete  suspension  in  growth 
of  varicocele — are  among  the  points  connected  with  this  part  of  the  subject 
which  have  been  dwelt  on  in  the  preceding  pages. 

Yet  here  again  errors  may  easily  be  made.  Thus  some  innocent  tumours 
grow  more  rapidly  than  some  cancers  do ;  and  in  all  tumours  we  must  re- 
member that  the  growth  may  have  attained  a  large  size  before  it  has  been 
noticed.  Sometimes  the  growth  of  cancer  is  suspended  during  even  a  very 
considerable  time  (vol.  i.  p.  556).  Again,  in  the  course  of  a  chronic  affection, 
acute  inflammation  may  occur ;  and  the  duration  of  the  disease  may  be  greatly 
influenced  by  the  patient's  time  of  life. 

Course  of  disease. — The  course  of  the  disease,  from  its  onset  up  to  the  first 
visit  of  the  patient,  is  of  great  importance,  when  it  can  be  clearly  traced ;  and 
so  to  a  still  greater  degree  is  its  course  after  the  patient  has  come  under 
treatment.  There  are  not  a  few  diseases  of  wliich  no  skill  can  enable  the 
surgeon  to  give  a  confident  diagnosis  without  a  knowledge  of  their  course. 
Examples  of  this  fact  might  be  drawn  from  every  part  of  surgery ;  perhaps 
one  of  the  best  is  the  mistake  which  long  prevailed  with  respect  to  cases  of 
partial  displacement  of  the  head  of  the  humerus  with  adhesion  of  the  remains 
of  the  long  head  of  the  biceps  to  the  bicipital  groove.  These  cases  are  now 
known  to  be  due  almost,  if  not  quite,  always  to  chronic  rheumatic  arthritis, 
and  not  to  rupture  of  the  long  tendon  of  the  biceps  from  injury  ;  the  diatrnosis 
having  been  established  mainly  by  the  course  of  the  disease  (vol.  iv.  p.  97). 

Effects  of  treutinent — When  the  nature  and  effect  of  previous  treatment  can 
be  accurately  ascertained,  a  great  au.xiliary  to  diagnosis  is  often  acquired  ;  in 
fact,  in  many  cases  the  diagnosis  can  hardly  be  established  without  some  such 
auxiliary.  This  is  particularly  the  case  in  tumours  of  the  testis,  in  which  it  is 
often  impossible  to  tell  whether  the  disease  is  malignant  or  simple  chronic 
orchitis  until  the  effect  of  a  mercurial  course  has  been  noted  (vol.  v.  p.  144). 
So  in  tumours  connected  with  bone.  It  is  often-  impossible  to  say  whether  the 
swelling  be  a  strumous,  syphilitic,  or  rheumatic  node,  or  a  new  growth,  until 
the  effect  of  appropriate  local  and  constitutional  treatment  has  been  patiently 
watched.  But  here  especial  care  must  be  taken  to  guard  against  errors  which 
are  very  liable  to  occur  if  the  effect  of  treatment  be  judged  of  from  the 
statements  of  the  patient ;  so  that  little  importance  can  be  attached  to  this 
particular  in  forming  the  diagnosis,  unless  the  treatment  has  been  watched  by 
the  surgeon  himself,  or  has  been  noted  by  another  medical  observer.  Even  then 
the  temporary  fluctuations  occurring  in  all  diseases  are  a  fruitful  source  of 
error ;  as  in  the  instance  cited  above  of  a  tumour  of  the  testis,  in  which  the 
diagnosis  between  cancer  and  chronic  inflammation  is  to  depend  on  the  effects 
of  a  mercurial  course.  In  malignant  disease,  temporary  improvement  of  the 
patient's  condition,  and  even  some  apparent  diminution  of  the  tumour,  often 
follow  on  the  rest  in  bed  and  other  measures  which  are  then  for  the  first  time 
adopted  ;  and  thus  the  surgeon  is  liable  to  be  deceived  into  the  belief  that  his 
treatment  is  acting  upon  an  inflammatory  disorder. 

II.  Symptoms. 

The  second  of  our  general  heads  is  that  which  comprises  the  symptoms 
presented  by  the  patient  at  the  time  of  examination.  These  symptoms  are 
(rither  those  which  the  patient  describes  or  those  which  he  exhibits.  Here 
the  second  of  our  general  heads  touches  closely  on  the  third;  for  the  examina- 
tion of  the  patient's  body  discloses  changes  from  the  healthy  condition  which 
are  in  reality  nothing  but  symptoms.  In  this  place,  however,  it  is  intended  to 
describe  not  the  local  lesions,  but  the  general  alterations  from  the  natural 
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state — the  general  physiognomy,  as  it  were,  of  the  disease.  It  is  in  the  appli- 
cation of  these  general  symptoms  to  the  diagnosis  of  disease  that  the  surgeon 
has  most  need  of  an  intimate  acquaintance  with  physiology,  since  he  has  to 
connect  all  the  functional  disturbances  which  he  discovers  with  the  appro- 
priate lesions  of  the  organs  presiding  over  those  fmictions,  and  those  again 
with  their  possible  causes.  It  is  difficult  to  arrange  these  symptoms  in  regular 
order,  as  we  have  done  the  particulars  embraced  under  the  title  of  '  History.' 
Unlike  what  occurs  in  medicme,  almost  every  surgical  disease  has  its  local 
seat,  and  the  few  diseases  which  affect  the  whole  body,  as  struma,  constitu- 
tional syphilis,  multiple  or  constitutional  cancer,  and  erysipelas,  are  generally 
obvious.  Thus  surgical  diagnosis,  as  far  as  it  deals  with  the  symptoms  of  dis- 
ease, is  chiefly  concerned  in  obtaining  a  minute  knowledge  of  the  signs  of  each 
particular  local  ailment,  and  in  separating  them  from  each  other.  When  the 
surgeon  has  thus  become  accustomed  to  connect  each  disease  with  its  own 
group  of  symptoms,  he  has  to  compare  each  group  in  liis  own  mind  with  the 
account  which  the  patient  has  given  of  his  suSerings  from  the  disease  under 
examination.  Here  the  difficulty  is  twofold.  In  the  first  place,  as  regards 
the  groups  of  symptoms  which  we  have  been  taught  to  associate  with  the 
name  of  each  disease.  These  groups  have  been  laid  down  in  our  books,  as  is 
done  in  the  previous  part  of  this  work,  with  all  the  conscientious  exactness 
which  the  subject  demands.  But  we  must  remember  that  the  names  of  dis- 
eases frequently  do  not  represent  natural  objects  created  diflerent  from  each 
other ;  but  are  merely  designations  which  have  been  affixed  to  sets  of  symp- 
toms grouped  together  by  nosologists.  Now  the  inlinite  variety  of  nature 
easily  eludes  the  bounds  of  our  formal  classification  ;  and  we  are  constantly 
meeting  with  groups  of  symptoms  which  can  only  be  brought  under  one  of 
these  designations  instead  of  another  by  a  certain  amount  of  violence,  and 
which  do  in  fact  partake  of  the  nature  of  both.  Thus,  to  take  an  instance  lying 
at  the  very  threshold  of  our  pathology — ulceration  and  gangrene  in  soft  parts, 
or  their  equivalents  caries  and  necrosis  in  bone,  are  names  given  to  what  are 
really  parts  of  the  same  process,  viz.  the  termination  of  inflammation  in  local 
death.  The  things  are  easy  enough  to  distinguish  from  each  other  in  extreme 
cases.  When  the  bodies  of  several  vertebrae  have,  as  it  were,  melted  away, 
without  any  visible  portion  of  dead  bone  having  ever  been  known  to  have 
exfoliated,  there  can  be  no  hesitation  in  saying  that  here  we  have  caries,  not 
necrosis ;  when  a  limb  drops  off  from  the  trun>  black  and  rotten  a  few  days 
after  an  injury,  that  this  is  gangrene,  not  ulceration.  But  in  many  cases  the 
two  processes  are  mixed ;  and  many  receive  diflerent  names  from  equally 
competent  observers.  Persons  not  in  the  medical  profession,  with  whom  the 
names  of  diseases  are  naturally  held  to  represent  real  entities,  are  of  course 
scandalised  at  such  differences,  and  believe  that  they  show  either  ignorance  in 
the  persons  or  imperfection  in  the  art.  They  really  show  nothing  except  that 
scientific  language  cannot  acquire  tue  copiousness  and  variety  of  the  natural 
processes.  This  difficulty,  however,  though  it  may  lead  to  some  confusion  and 
some  apparent  difl'erence  of  opinion  in  the  intercourse  of  practitioners  with  each 
other,  is  not  otlierwise  of  much  practical  moment,  since  the  indications  of 
treatment  depend  less  on  accuracy  in  naming  the  disease  than  on  sagacity  in 
weighing  its  chief  symptoms.  The  second  is  the  more  important  of  the  two 
difficulties,  viz.  the  difficulty  in  ascertaining  from  the  patient  what  the  .symp- 
toms really  are.  Patients  who  have  acquired,  as  so  very  many  have,  a 
superficial  knowledge  of  medical  books,  can  easily  describe  the  leading 
symptoms  of  cancer,  uterine  disease,  stone,  &c ,  which  they  either  feel  or 
imagine  they  feel.  Besides,  without  tlie  exercise  of  unusual  caution  it  is  verv 
difficult  for  the  surgeon  to  avoid  putting  leading  questions  on  a  hypothesis 
hastily  formed  ;  and  such  questions  are  pretty  sure  to  be  answered  in  the  wav 
he  desires.  Thus  great  caution  in  weighing  the  patient's  assertions,  and  com- 
paring them  with  the  indications  to  be  drawn  from  his  general  condition  and 
from  the  local  appearances,  is  required  in  one  who  is  to  be  a  good  investigator 
of  symptoms  ;  and  with  this  should  be  conjoined  much  deliberation  in  forming 
any  guess  at  the  diagnosis  before  the  evidence  is  complete,  and  nmch  dexterity 
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so  to  phrase  the  questions  addressed  to  the  patient  as  not  to  suggest  to  him  in 
what  way  to  answer  them. 

The  least  unsatisfactory  way  of  arranging  the  symptoms  appears  to  be  in 
the  order  of  the  various  organs  whose  functions  such  symptoms  show  to  be 
disturbed.  The  table  printed  below  (p.  958)  will  prove  one  of  the  most 
convenient  methods  of  arrangement;  and  we  shall  devote  in  the  sequel 
a  few  lines  to  some  illustration  of  the  groups  of  symptoms  which  are  com- 
prised in  each  of  its  headings,  and  of  their  practical  importance  in  surgical 
diagnosis. 

Nervous  st/stem. — The  first  class  of  symptoms  are  those  referred  to  the  ner- 
vous system — the  brain,  spinal  cord,  and  nerves.  In  our  table  these  several 
parts  of  the  nervous  system  have  been  separated  from  each  other  ;  and  it  is 
one  of  the  main  objects  of  the  diagnostician  to  effect  this  separation ;  that 
is  to  say,  to  determine  what  symptoms  point  to  the  brain,  what  to  the  spinal 
cord,  what  to  the  nerves.  To  illustrate  from  one  of  the  most  common 
surgical  symptoms,  loss  of  motion  following  on  injury.  If  the  loss  of  motion 
affects  one  side  of  the  body  only,  and  is  complicated  vrith  loss  of  consciousness, 
it  is  a  clear  indication  of  limited  pressure  on  the  brain.  If  no  loss  of  conscious- 
ness is  observed,  it  is  only  after  the  most  searching  investigation  that  we  can 
admit  that  the  loss  of  motion  depends  on  lesion  of  the  brain ;  yet  if  the  palsy 
is  strictly  limited  to  one  side  of  the  body  or  to  one  set  of  nerves,  this  is  the 
more  likely  hypothesis.  If  it  affects  both  sides  of  the  body,  but  not  the  in- 
tellect, or  the  facial  muscles,  or  the  functions  of  the  nerves  of  special  senses, 
the  lesion  must  be  in  the  spinal  cord,  at  a  level  determined  by  the  origin  of 
the  nerves  of  the  highest  part  to  which  the  palsy  extends.  And  we  may  ob- 
serve tliat  the  more  complete  the  palsy  both  of  motion  and  sensation,  the  more 
extensive  must  be  the  pressure  on,  or  disorganisation  of,  the  cord.  If,  on  the 
contrary,  paralysis  of  the  whole  body  is  present  with  coma,  the  lesion  must 
affect  the  brain,  and  that  to  a  very  great  extent.  If  the  loss  of  motion 
affects  only  a  small  part  of  the  body,  as  a  single  limb,  or  a  segment  of  a 
limb,  or  a  still  smaller  part,  it  is  clear  that  the  nervous  centres  themselves 
are  untouched ;  the  lesion  has  either  implicated  one  or  more  of  the  nerves ; 
or  else  the  loss  of  motion  depends  on  injury  to  bones,  joints,  or  muscles. 
The  diagnosis  depends  in  a  great  measure  on  whether  the  extent  of  the 
paralj'sis  does  or  does  not  coincide  with  the  anatomical  distribution  of  the 
nerves. 

Pain. — In  the  table  already  referred  to,  pain,  which  is  of  all  symptoms  the 
most  universal,  has  been  placed  under  the  head  of  '  nerves  ;'  but  this  is  only 
an  arrangement  dictated  by  convenience.  The  sense  of  pain,  though  always 
conveyed  by  the  nerves,  yet,  as  a  diagnostic  indication,  comparatively  very 
seldom  points  to  the  nervous  system  itself,  but  is  usually  indicative  of  a  mor- 
bid state  of  the  organs  from  which  the  nerves  are  derived.  Want  of  space  is 
alone  a  sufficient  obstacle  to  our  discussing:  the  wide  question  of  the  value  of 
pain  as  a  symptom  of  disease.*  Study  of  any  section  in  the  previous  part  of 
this  work  will  show  that  almost  every  single  affection  has  its  peculiar  kind  and 
degree  of  pain.  Such  a  study  will  also  prove  how  much  caution  is  required 
in  estimating  this  complex  and  universal  symptom  ;  how  easily  inflau)matory 
pain  may  be  confounded  with  neuralgic  or  hysterical,  and  vice  versa.  Again, 
the  affections  of  many  organs  are  signalised  by  pain  in  remote  parts ;  as  the 
pain  in  tlie  knee,  which  is  symptomatic  of  disease  of  the  hip  ;  the  pain  in  the 
meatus  urethrae,  symptomatic  of  stone  or  ulceration  of  the  bladder,  or  some- 
times of  disease  of  the  kidneys;  and  generally  the  great  number  of  in- 
stances in  which  pain  referred  to  the  extremity  of  a  nerve  is  symptomatic  of 
irritation  at  a  higher  part  of  its  course. 

O/Y/wts  0/  .^ense. — The  symptoms  referred  to  the  organs  of  sense  are  those 
defects  of  sight,  taste,  smell,  hearing,  and  touch,  which  are  almost  always 
present  in  all  diseases,  and  which  point  either  to  organic  lesions,  functional 


*  The  reader  may  be  referred  to  Mr.  Hilton's  Lectures  on  Rest  and  Pain. 
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disturbances,  or  affections  of  the  nervous  system,  as  the  case  may  be.  It 
would  be  endless  to  enumerate  them.  Let  us  take  a  prominent  instance.  If 
the  student  will  turn  to  the  essay  on  Diseases  of  the  Eye  (vol.  iii.  p.  127), 
he  will  find  an  account  of  the  numerous  organic  lesions  of  the  deeper  parts 
of  the  eye  upon  which  loss  of  sight  may  depend  ;  but  loss  of  sight,  even  total 
loss,  may  be  symptomatic  merely  of  some  atfection  of  parts  remote  from  the 
eye,  as  abscess  of  the  antrum  (vol.  iv.  p.  358)  ;  or  may  depend  on  some  disease 
of  the  brain  or  the  optic  nerve  (vol.  iii.  p.  125)  ;  or  may  be  merely  an  eft'ect  of 
haemorrhage,  or  of  some  depressing  habit  producing  anaemia  of  the  choroid  or 
retina  (vol.  iii.  pp.  129,  133).  Most  of  these  symptoms  are  obviously  local,  and 
their  interpretation  depends  in  a  great  measure  upon  the  results  of  a  physical 
examination  of  the  organ. 

Orffans  of  respiration. — The  symptoms  referred  to  the  respiratory  organs, 
though  of  less  vital  importance  in  surgical  than  in  medical  diagnosis,  are  yet 
numerous  and  highly  important.  We  must  be  content  here  with  one  or  two 
illustrations  of  the  truth,  that  the  broad  facts,  at  any  rate,  if  not  the  minutest 
phenomena,  in  this  group  of  symptoms  must  be  as  present  to  the  mind  of  the 
surgeon,  if  he  would  succeed  in  diagnosis,  as  to  that  of  the  physician  ;  and  it 
must  not  be  forgotten  that  the  diagnosis  of  surgical  affections  of  the  respiratory 
organs  involves  often  that  prompt  action  on  which  the  instant  saving  or  loss  of 
life  depends.  Thus,  in  injuries  of  the  neck,  the  importance  of  recognising  the 
dyspnoja  which  may  arise  from  fracture  with  displacement  of  the  hyoid  bone, 
and  distinguishing  it  from  the  numerous  other  causes  which  may  produce 
the  same  effect,  is  well  illustrated  by  the  case  related  at  p.  910.  Again,  in  the 
same  class  of  cases,  it  is  of  the  utmost  importance  to  have  studied  minutely  the 
symptoms  produced  by  the  impaction  of  a  foreign  body ;  to  distinguish,  for 
example,  between  the  usually  paroxysmal  dyspnoea,  with  pain  about  the  thy- 
roid cartilage,  but  without  fever  or  effusion  in  the  air  passages,  which  are  the 
leading  symptoms  of  a  foreign  body  impacted  near  the  glottis,  and  the  dys- 
pnoea of  croup  (vol.  ii.  p.  485).  It  is  true  that  the  history,  if  it  could  be 
relied  on,  would  make  the  diagnosis  certain  ;  but  frequently  in  these  cases  the 
history  is  unknown  or  fallacious.  To  proceed  with  the  same  illustration,  the 
reader  may  consult  (vol.  ii.  p.  481)  what  has  been  said  about  the  diagnosis 
between  pneumonic  consolidation  causing  absence  of  respiratory  murmur, 
and  the  same  phenomenon  as  the  consequence  of  impaction  of  a  foreign 
body  in  one  of  the  main  bronchial  tubes.  So  too  of  the  diagnosis  between 
the  various  sources  and  kinds  of  effusion  into  the  pleura  after  accident  (vol.  ii. 
pp.  589  et  sqq.). 

Organs  of  circulation. — The  condition  of  the  organs  of  circulation  is  of  very 
great  importance  in  surgical  diagnosis  ;  not  merely  the  general  state  of  the 
pulse,  which  is  always  noted  as  a  matter  of  course  in  all  diseases,  medical  and 
surgical,  but  also  the  irregularities  in  the  organs  of  local  circulation,  arterial, 
venous,  and  lymphatic.  The  various  alterations  in  the  arterial  circulation 
caused  by  an  aneurism  furnish  the  most  familiar  example  of  the  diagnostic 
signs  drawn  from  the  arteries  ;  but  there  are  innumerable  others  ;  among 
which  we  may  instance  the  sudden  loss  of  pulse  in  the  lower  part  of  a  limb, 
traceable  up  to  a  definite  point,  after  an  injury,  without  great  ecchymosis, 
diagnostic  of  rupture  of  the  inner  coats  of  an  artery  (vol.  i.  p.  7?)Q) ;  the 
extraordinary  enlai'gement  of  arteries,  naturally  imperceptible,  which  is  ob- 
served in  aneurism  by  anastomosis  (vol.  iii.  p.  5-35)  ;  and  the  peculiar  thrill 
noticed  in  the  pulsation  of  the  larger  arteries  in  anaemic  persons.  In  the 
venous  circulation,  some  of  the  most  common  diagnostic  phenomena  are  the 
passive  enlargement  of  the  veins  of  a  part,  with  or  without  oedema,  which 
marks  simple  obstruction  at  a  higher  point  of  the  vessel,  whether  from  coagu- 
lation of  the  blood,  or  pressure  of  a  tumour;  the  hardness,  redness,  and  ten- 
derness along  the  vein,  with  oedema,  which  characterise  phlebitis  (vol.  iii. 
p.  371)  ;  the  purring  thrill  which  is  felt  in  large  veins  from  pressure  not  com- 
pletely interrupting  the  current.  Iti  the  absorbent  system,  besides  the  direct 
evidences  of  inflammation  (vol.  iii.  p.  327),  and  the  rare  examples  of  lym- 
phatic fistulae  (vol.  iii.  p.  328),  the  chief  phenomena  to  which  attention  is 
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called  in  diapfnosis  are  those  of  simple  inflammatory  or  specific  enlargement  of 
the  glands. 

The  errors  which  may  be  committed  in  the  interpretation  of  these  symp- 
toms are  very  numerous.  Thus  the  sudden  stoppage  of  the  arterial  circulation 
may  be  due  to  embolism  and  not  to  accident ;  the  enlarged  vessels  around  a 
vascular  tumour,  though  they  pulsate,  may  be  some  of  them  veins  ;  *  the 
thrill  referred  to  aufeniia  may  be  due  to  aneurism  ;  the  venous  enlargement 
and  oedema  may  be  due  to  simple  retardation  of  the  circulation  without  posi- 
tive obstruction  ;  the  glandular  enlargement  to  irritation,  and  not  to  morbid 
deposit. 

Diyestice  si/stems. — Besides  the  general  indications  which  are  to  be  drawn 
from  the  condition  of  the  tongue  and  of  the  bowels,  the  symptoms  which 
refer  to  the  various  portions  of  the  alimentary  canal  occupy  a  high  place  in 
the  diagnosis  of  many  surgical  ailments.  The  importance  of  studying  the 
general  condition  in  cases  of  constipation,  in  order  to  the  diagnosis  between 
mere  mechanical  obstruction,  acute  strangulation,  inflammation,  and  simple 
inaction,  will  be  appreciated  by  perusing  the  observations  on  that  subject 
(vol.  iv.  pp.  GOl  et  sqq.).  Perhaps  we  ought  also  to  illustrate  the  fact,  that 
symptoms  referable  at  first  sight  to  the  digestive  system  may  be  only  reflex 
phenomena  excited  by  disease  or  injury  of  remote  parts.  The  familiar  instances 
are  the  vomiting,  which  is  symptomatic  of  early  disease  of  the  kidneys,  and 
that  which  almost  always  follows  on  superficial  injuries  of  the  brain  (vol.  ii. 
p.  306). 

Urinary  organs. — The  general  symptoms  which  are  referred  to  the  urinary 
organs  are  less  important  in  surgerj'  than  in  medicine,  these  symptoms  being 
mainly  confined  to  the  cases  of  local  disease  of  the  organs,  but  not  entirely 
so.  A  perusal  of  the  essay  on  Diseases  of  the  Urinary  Organs  will  sho^y 
how  numerous  and  complicated  are  the  general  phenomena  which  the  sur- 
geon must  master  in  order  to  the  successful  diagnosis  of  the  affections  of  that 
system.  With  reference  to  the  bearing  of  urinary  phenomena  on  the  general 
condition  of  the  patient,  the  most  practical  example  is  the  frequent  disap- 
pointment which  operating  surgeons  experience  from  having  neglected  to 
examine  the  urine  belbre  proceeding  to  operation,  and  having  accidentally 
performed  a  serious  but  avoidable  operation  on  a  patient  labouring  under 
Bright's  disease.  It  ought  to  be  a  fixed  rule  never  to  operate  on  a  case  of 
chronic  disea.-e  of  a  joint,  to  extirpate  a  large  tumour,  or  perform  any  other 
operation  which  is  not  absolutely  inevitable,  without  a  previous  careful  ex- 
amination of  the  urine. 

Genital  organs. — The  functions  of  the  genital  organs  are  disturbed  almost  ex- 
clusively by  local  diseases ;  but  in  the  male  sex  a  few  general  diseases  react 
on  the  sexual  system;  an  example  of  which  is  the  atrophy  of  the  testicles  which 
follows  mumps  in  some  rare  cases  (vol.  v.  p.  109),  and  occasionally  succeeds 
injuries  of  the  head  (vol.  v.  p.  161).  In  the  diagnosis  also  of  some  affections 
of  the  brain,  it  is  important  to  note  the  sexual  symptoms ;  an  instance  of 
which  is  furnished  by  the  perverted  sexual  appetites  which  are  occasionally 
symptomatic  of  epilepsy,  and  are  sometimes  regarded  as  its  exciting  cause  (vol. 
V.  p.  loo). 

Locomotive  system. — The  locomotive  system  also  furnishes  us  chiefly  with 
indications  comprised  under  the  head  of  '  Physical  Examination,'  unless  the 
skin  be  included  under  this  term.  Every  symptom  connected  with  this  great 
eliminant  organ  should  be  most  carefuUy  noted  in  the  first  and  in  all  sub- 
sequent examinations  of  the  patient.  Its  heat,  dryness,  harshness,  colour, 
state  of  circulation,  presence  of  eruptions,  and  a  host  of  other  particulars  too 
numerous  to  mention,  furnish  diagnostic  indications  of  the  greatest  im- 
portance. 

Miscellaneous. — Finally,  there  are  some  miscellaneous  symptoms  which  cannot 


*  This  has  been  particularly  noted  in  arterio-venoiis  aneurism,  as  in  Mr.  Moore  s 
case,  quoted  at  vol.  iii.  p.  5'29  ;  but  I  have  seen  the  sume  thing  in  cirsoid  aneurism. 
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be  referred  to  any  of  the  organs  of  the  body,  but  -whicli  may  have  a  consider- 
able influence  on  the  diagnosis  of  the  disease.*  Thus  the  condition  of  restless- 
ness and  malaise  which  accompanies  inflammatory  fever  (vol.  i.  p.  21)  ;  the  ca- 
chexia which  is  so  striking  in  some  cases  of  cancer  (vol.  i.  p.  577)  ;  the  general 
physiognomy  which  is  to  a  certain  extent  characteristic  respectively  of  hysteria 
(vol.  i.  p.  379),  of  struma  (vol.  i.  p.  363),  and  ot  secondary  or  constitutional  syphilis 
(vol.  i.  p.  462) ;  the  tendency  to  symmetrical  occurrence  in  certain  diseases  (e.g. 
hypertrophy  of  the  bones  of  the  face,  vol.  i.  p.  538),  are  particulars  not  to  be 
referred  to  any  distinct  system  of  organs,  but  which  it  would  be  extremely  in- 
accurate to  overlook  in  forming  a  diagnosis. 

III.  Physical  Examination. 

Our  third  elementary  division  refers  to  the  physical  examination  of  the 
diseased  parts.  As  this  must  of  course  be  done  by  the  surgeon's  senses,  it  is 
convenient  to  refer  to  the  main  particulars  under  the  head  of  the  special  sense 
by  which  they  are  perceived:  as  those  which  are  discovered  by  the  sight — 
alterations  in  form,  in  colour,  in  volume,  in  shape,  in  transparence,  and  here  we 
must  speak  of  microscopical  and  other  instrumental  observations  ;  by  the  touch 
—alterations  in  consistence,  in  relation,  in  volume,  in  pulsation,  in  mobility  ; 
by  the  heaving ;  and  by  the  smell. 

To  these  we  ought  to  add  chemical  examination,  in  which  all  the  above 
senses  are  employed.  This  method  of  examination  has  superseded  the  dis- 
gusting applications  which  were  made  of  the  sense  of  taste  by  the  medical 
practitioners  of  a  former  day,  so  that  this  sense  bears  no  part  in  diagnosis. 

The  microscope. — Let  us  commence  this  long  list  of  particulars  by  the 
visual  phenomena;  and  first  of  the  artificial  aids  to  vision.  There  are  a 
great  many  cases  in  which  the  surgeon  has  to  make  use  of  the  lens  in  forming 
his  diagnosis.  For  persons  of  not  very  sharp  sight,  a  convex  lens  is  neces- 
sary in  examining  the  eye  for  minute  foreign  bodies,  colourless  hairs,  crab- 
lice,  and  on  other  such  occasions ;  and  its  aid  is  invaluable  in  throwing  an 
oblique  light  into  the  eye,  to  examine  the  capsule  of  the  lens  and  the  con- 
tents of  the  posterior  chamber.  In  skin-diseases  also  a  lens  is  very  frequently 
serviceable. 

The  use  of  the  microscope  in  surgical  diagnosis  is  a  matter  on  which  prac- 
tical men  differ  extremely.  Like  most  other  things,  in  this  age  of  minute 
research,  the  microscope  has  become  a  speciality  in  practice,  and  is  therefore 
decried  by  those  who  know  little  of  its  use,  and  exaggerated  in  importance 
by  those  who  know  little  else.  But  the  truth  lies,  in  all  these  cases,  between 
the  extremes.  What  was  at  one  time  believed  to  be  the  special  province  of 
the  microscope  in  surgical  diagnosis,  viz.  to  distinguish  between  cancer  and 
innocent  tumours,  has  been  found  to  be  a  problem  beyond  the  unaided  powers 
of  the  microscope  ;  and,  in  fact,  as  our  knowledge  of  the  subject  has  advanced, 
the  sharp  line  which  was  formerly  thought  to  separate  malignant  and  innocent 
tumours  has  become  less  distinct,  and  it  is  generally  allowed  that  there  are 
forms  of  disease  which  partake  of  the  character  of  both  (vol.  i.  pp.  548,  553) : 
yet  the  value  of  a  good  microscopical  examination  of  a  tumour  has  been  fully 
established,  though  it  is  now  considered  as,  in  many  cases,  only  one  of  nume- 
rous diagnostic  signs,  to  be  used  along  with  the  history,  the  naked-eye  characters, 
and  the  relations  of  the  tumour,  in  forming  a  judgment  as  to  its  nature ;  and  in 
that  connection  of  very  great  importance,  although  not  to  be  trusted  to  alone 
in  complicated  cases.  There  are  numerous  simpler  cases  of  timiour  in  which 
microscopical  examination  alone  sutfices  for  diagnosis ;  but  in  many  of  these 
cases  the  diagnosis  can  also  be  formed  without  its  aid.    All  this  refers  to 


*  A  few  of  these  miscellaneous  particulars  ■n-oukl.  in  our  scheme  (pp.  958-960), 
be  referred  to  imder  the  head  of  'Remarks;'  the  greater  number  would  find  a  place 
under  the  heading  '  Aspect.' 
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tumours  after  their  removal  from  the  body  ;  but  in  the  liviup:  body  also  it 
is  often  possible  to  remove  a  very  small  portion  of  the  tumour  for  micro- 
scopical examination ;  and  such  a  method  is  occasionally  made  use  of  (vol.  v. 
p.  927). 

It  is,  however,  in  the  examination  of  the  fluids  of  the  body,  and  of  sub- 
stances discharged  or  said  to  be  discharged,  that  the  microscope  has  its  most 
undoubted  and  most  important  use.  The  pathology  of  urinary  affections  rests 
almost  as  much  upon  microscopical  indications  as  upon  all  other  methods  of 
examination  put  together.  The  presence  of  pus-globules,  of  blood-globules,  of 
epithelium,  of  spermatozoa,  of  animalcules,  of  fungi,  and  of  other  microscopical 
objects  too  numerous  to  mention,  in  matter  evacuated  naturally  or  artificially, 
often  materially  assists  or  even  alone  establishes  the  diagnosis  of  a  case  ;  while 
innumerable  instances  of  delusion  and  trickery,  in  which  foreign  substances 
are  alleged  to  have  been  passed  from  the  mouth,  urethra,  vagina,  and  rectum, 
can  only  be  distinguished  from  those  which  are  real  by  its  agency  ;  and  in  the 
latter  case  the  microscope  alone  can  establish  the  diagnosis,  and  thereby 
perhaps  relieve  the  patient  from  the  fear  of  an  internal  tumour,  who  may  have 
simply  passed  a  shred  of  undigested  meat  from  his  bowels ;  or  announce  to  one 
in  whom  an  intussuscepted  portion  of  intestine  has  been  passed  the  possibility 
of  recovery  of  health ;  or  again  warn  the  friends  of  another  in  whom  organised 
and  apparently  malignant  structures  may  be  passed  from  the  anus  that  these 
are  probably  the  fragments  of  some  hidden  tumour  in  the  bowel ;  or  in  whom 
small  fragments  of  fseces  may  be  detected  in  the  urine  that  these  prove 
the  existence  of  a  communication  between  the  bowels  and  bladder  (vol.  iv. 
p.  S95). 

In  skin-diseases  again  the  microscope  is  indispensable,  and  has  doubtless 
rendered  to  that  department  of  pathology  the  best  service  which  it  has  re- 
ceived of  late,  by  clearly  marking  out  certain  diseases  as  local,  depending  on 
the  presence  of  a  parasitic  plant  or  animal,  and  therefore  in  all  cases  curable  by 
simple  local  measures  directed  to  the  destruction  of  the  parasite  (vol.  v.  pp. 
•33.")  et  sqq). 

The  above  is  not  meant  as  an  exhaustive  enumeration  of  the  uses  of  the 
microscope  in  surgical  diagnosis,  but  merely  as  a  specimen  of  its  chief  applica- 
tions; and  it  justifies  us  in  saying,  that  though  a  man  may  be  a  very  good 
surgeon  without  being  anything  of  a  microscopist,  yet  the  highest  attainments 
in  diagnosis  cannot  be  within  the  reach  of  such  a  one. 

Ophthalmoscope,  l^c. — Of  the  diagnostic  value  of  the  inventions  for  examining 
special  organs  it  is  needless  to  say  anything  here,  since  a  reference  to  the 
essay  on  Diseases  of  the  Eye  will  suffice  for  the  ophthalmoscope  ;  to  Diseases 
OF  THE  Ear,  for  the  speculum  auris  and  otoscope  ;  and  so  on.  One  word  may 
perhaps  be  added  with  respect  to  one  of  these  instruments,  the  use  of  whicla 
has  excited  much  contention — the  speculum  vaginiB.  Although  there  can  be 
no  doubt  that  the  examination  of  women,  and  especially  unmarried  women,  by 
this  means,  has  been  carried  to  a  most  unnecessary,  indecent,  and  reprehensible 
extent,  both  in  this  country  and  elsewhere,  its  use  cannot  on  that  account  be 
dispensed  with  in  appropriate  cases.  Those  which  fall  under  the  care  of 
obstetric  physicians  need  not  be  spoken  of  here.  The  main  uses  of  the  speculum 
vaginae  in  surgery  are  to  examine  the  vagina  and  neck  of  the  uterus  for  sores, 
in  case  of  discharge  after  suspicious  intercourse,  to  examine  and  expose  tumours 
situated  about  the  os  uteri  or  in  the  wall  of  the  vagina,  and  in  plastic  opera- 
tions on  the  vagina. 

Alterations  inform. — The  surgeon  ought  to  be  so  intimately  acquainted  with 
the  natural  form  of  every  part  of  the  body,  that  any  variation,  beyond  those 
natural  minute  diflerences  which  constitute  individuality,  should  arrest  his 
attention  at  once.  Striking  instances  of  the  importance  of  recognising  any 
little  alteration  in  form  due  to  disease  may  be  found  in  every  part  of  surgery. 
Thus  the  slight  fulness  caused  by  a  strangulated  obturator  hernia  was  noticed 
by  Mr.  Obre  as  constituting  a  difference  between  the  two  femoral  fossse,  and 
led  him  to  the  happy  idea  of  cutting  down  upon  and  liberating  the  constricted 
knuckle  of  intestine  (vol.  iv.  p.  781). 
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Colour. — The  natural  colour  of  parts  is  composed  of  the  colour  of  tlie 
blood  circulating  in  them,  and  that  of  any  special  pigment  they  may  contain, 
seen  through  varying  thicknesses  of  skin  or  through  mucous  membrane. 
Hence  variations  from  the  natural  hue  may  be  caused  by  alterations  in  the 
mass  of  blood  (pallor  and  redness),  or  from  detention  of  blood  in  the  part 
(lividity  and  .ecchymosis),  or  from  absence  or  undue  deposit  of  pigment  (of  the 
former  of  which  albinism  may  be  taken  as  an  example,  of  the  latter  melanosis, 
the  cutaneous  maculae,  Addison's  disease,  vol.  v.  p.  408),  or  from  undue  thick- 
ening of  the  cuticle,  or  cutification  of  the  mucous  membrane  (as  in  prolapsus 
vaginae). 

Volume. — The  alterations  in  the  volume  of  parts  depend  either  on  hyper- 
trophy of  their  natural  elements,  or  on  fluid  or  air  effused  into  their  inter- 
stices, or  on  the  organisation  of  inflammatory  products,  or  on  the  pressure  of 
a  new  formation.  In  distinguishing  these  various  particulars  from  each  other, 
the  touch  must  often  come  to  the  assistance  of  the  sight.  The  hypertrophy 
of  the  skin  and  cellular  tissue  which  constitutes  elephantiasis  can  indeed  be 
recognised  by  the  unaided  sight ;  but  in  order  to  distinguish  between  the 
thickening  of  hypertrophy  (so  called)  of  bone,  and  that  of  periosteal  deposit, 
the  part  must  be  carefully  examined  with  the  hand  ;  so  of  the  swelling  of 
cedema  or  emphysema,  of  dropsical  effusions,  of  chronic  inflammation,  and  of 
tumours. 

Transparency. — The  familiar  instance  in  which  transparency  is  used  as  the 
test  of  the  nature  of  a  disease  is  hydrocele  ;  but  in  a  few  other  cases  it  is  also 
employed,  as  in  cysts  in  the  popliteal  space,  occasionally.  Opacity  also  is  a 
phenomenon  which  is  still  more  frequently  noted  by  the  surgeon,  and  more 
especially  in  the  humours  of  the  eye. 

Consistence. — Alterations  in  consistence  are,  amongst  all  other  tactile  in- 
dications, those  from  which  diagnosis  derives  most  frequent  assistance.  It 
would  be  endless  to  enumerate  all  of  them  :  the  softening  or  hardening  of 
different  stages  or  varieties  of  inflammation,  the  flabbiness  of  atrophy,  the 
rounded  softness  of  fat,  the  boggy  feeling  of  gangrene — are  among  the  most 
familiar  illustrations.  Some  among  these  tactile  phenomena,  however,  deserve 
special  mention,  viz.  emphysema,  crepitus,  and  fluctuation.  The  flrst  is  the 
peculiar  crackling  which  denotes  the  presence  of  air  in  the  cellular  tissue.  It 
is  a  sensation  wliich  is  often  to  be  met  with,  ard  which,  when  once  known, 
can  hardly  afterwards  fail  to  be  recognised,  since  there  is  nothing  else  exactly 
like  it.  It  is  a  kind  of  crepitus,  but  cannot  be  confounded  with  that  sensation. 
Its  most  common  cause  is  the  escape  of  air  from  the  respiratory  organs  into 
the  cellular  tissue  ;  and  it  becomes  a  sign  of  importance  in  wounds  or  contu- 
sions of  the  neck  and  injuries  of  the  chest,  proving  the  existence  of  a  wound 
of  the  trachea,  a  fracture  or  rupture  of  the  larynx  or  some  lower  part  of  the 
tube,  an  injury  of  the  lung  in  cases  of  fractured  ribs,  an  opening  of  the  pleura 
or  a  wound  of  the  lung  in  penetrating  wounds  of  the  chest.  But  there  are 
many  other  causes  of  emphysema.  It  occurs,  though  rarely  and  only  to  a 
limited  extent,  around  punctured  wounds  in  any  part  of  the  body,  or  around 
the  opening  of  an  abscess ;  it  may  be  caused  by  a  wound  of  any  part  of  the 
gastro-intestinal  tract,*  and  is  one  of  the  symptoms  of  the  decomposition  of  the 
tissues  in  gangrene. 

Crepitus  is  a  name  given  by  surgeons  to  the  crackling  produced  by  the  rub- 
bing of  two  rough  surfaces  together.  When  used  in  a  surgical  description 
without  any  qualifying  adjective,  it  is  intended  to  signify  the  rough  grating 
which  is  produced  by  the  friction  of  two  exposed  bony  surfaces  ou  each  other. 
It  is,  therefore,  pathognomonic  of  fracture  in  a  case  of  recent  injury,  and  of 
erosion  of  the  cartilages  and  ulceration  of  the  exposed  bony  surfaces  in  a  case  of 
joint  disease.  There  is  no  sensation  which  can  be  confounded  witli  this  kind  of 
crepitus,  nor  any  ambiguity  in  the  indications  to  be  drawn  from  it.  But  besides 


*  After  a  wound  of  the  rectum  made  in  puncture  of  the  bladder  per  rectum,  I  have 
seen  emphysema  occur  and  extend  up  to  the  chest ;  so  that  the  feeling  of  the  parietes 
of  the  thorax  was  just  what  is  perceived  in  cases  of  fractured  ribs. 
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this  fresh  rough  bony  crepitus  there  are  other  kinds  of  crepitus,  indicating  dif- 
ferent conditions,  aud  sometimes  rather  difficult  to  make  out.  The  effusion 
which  follows  intiiammalion  of  the  sheath  of  a  tendon  produces  a  kind  of  crepitus 
which,  in  its  simplest  form,  is  very  easy  to  distinguish  from  bony  crepitus,  it 
being  more  of  a  creaking  than  a  crackling',  and  obviously  produced  by  the  rub- 
bing of  soft  though  somewhat  rough  surfaces  together  (vol.  iii.  p.  .646).  As  the 
lympli  which  produces  the  sensation  becomes  drier  and  harder,  the  crepitus 
becomes  rougher,  but  never  attains  the  srisp  decided  feeling  of  the  crepitus  of 
a  recent  fracture.  But  the  crepitus  of  a  fracture  becomes  less  crisp  and  decided 
a^  the  bony  ends  get  rounded  off  and  coated  with  soft  matter.  Hence  in 
injuries  which  are  not  recent,  it  is  often  difficult,  and  sometimes  impossible,  to 
decide  whether  the  crepitus  is  from  effusion  in  sheaths  of  tendons  or  in  joints, 
or  whether  it  is  from  fracture.  This  is  particularly  the  case  in  the  examination 
of  injuries  of  the  shoulder-joint  some  time  after  tlieir  infliction. 

Again,  crepitus  is  produced  in  old  rheumatic  disease  of  the  joints;  but  it 
is  usuallj'  easy  to  distinguish  this  from  the  crepitus  of  caries  ;  for  this  crepitus, 
being  due  to  the  rubbing  of  the  '  additamentary  '  pieces  of  bone  on  each  other, 
is  far  fresr  and  more  decided,  and  is  obviously  caused  by  portions  of  bone  far 
more  movable  than  the  carious  surfaces  of  a  joiut  can  be.  I  have  seen  a  case 
in  which  the  sound  produced  was  so  loud  that  it  could  be  distiactly  heard  at 
souie  distance  (vol.  iv.  p.  27). 

The  most  important  of  all  the  diagnostic  signs  dependent  on  the  touch  is 
Jlactuation,  or  the  sensatiou  of  fluid  enclosed  in  a  cavity.  This  sensation  depends 
on  the  well-known  properties  of  a  fluid,  viz.  that  its  particles  are  movable  on 
each  other  by  the  slightest  possible  force,  or,  in  other  words,  that  a  fluid  has  no 
cohesion,  and  that  it  is  incompressible.  The  most  perfect  example  of  this 
sensation  is  where  thin  serum  is  enclosed  in  a  moderately  tense  bag,  as  in  the 
ca-e  of  a  large  ascites.  In  such  a  case,  if  a  fluger  be  firmly  laid  upon  any  part 
of  the  bag,  the  least  tap  given  to  any  other  part  of  the  bag  with  the  fingers  of 
the  other  hand  will  cause  a  distinct  wave  of  fluid  to  strike  the  first  fluger. 
This  is  the  most  usual  way  of  ascertaining  fluctuation,  and  the  most  certain  ; 
but  of  course  it  is  not  available  for  limited  and  deep-seated  collections.  Smaller 
collections  are  more  usually  tested  in  this  manner :  alternate  pressure  is  made 
with  the  fingers  of  the  two  hands  ;  when  one  finger  is  pressed  down  gradually 
aud  firuily  on  the  collection  of  fluid,  the  latter,  being  incompressible,  transmits 
the  pressure,  however  slight  it  may  have  been,  to  the  other  finger ;  and  the 
sensation  of  a  r.)unded  elastic  body  is  communicated  to  that  flnger.  This 
sensation  is  usually  verified  by  repeating  the  proceeding  with  the  two  hands 
alternately.  Care  must  be  taken  not  to  forget  that  the  elastic  reaction  of  the 
fluid  is  perceived,  not  by  the  flngel"  which  is  making  active  pressure  on  the 
tumour,  but  by  that  which  is  lying  still  on  its  surface,  and  therefore  to  direct 
tlie  attention  to  that  finger.  The  perfection  of  the  sensation  depends  on  the 
fluid  being  enclosed  in  a  capsule,  and  on  its  not  being  too  deep-seated.  When 
the  quantity  of  fluid  is  small  and  deep,  another  method  is  often  used.  This 
consists  in  pressing  the  end  of  the  finger  sharply  down  upon  the  supposed  fluid 
and  suddenly  withdrawing  it  a  little,  when  the  wave  of  fluid  which  was 
driven  down  by  the  push  of  the  finger  will  rise  up  and  strike  against  it. 

It  is  in  his  accurate  perception  of  fluctuation  that  the  surgeon  chiefly  shows 
his  tactile  accomplishment.  But  there  are  many  cases  in  which  it  is  very  diffi- 
cult to  decide  upon  the  presence  of  fluctuation,  and  many  in  which  it  is  im- 
possible. Nor  need  this  appear  strange  if  the  cause  of  the  sensation  be  considered. 
It  depends  mainly  on  the  fact  that  the  particles  of  a  fluid  are  movable  on  each 
other  by  the  slightest  possible  force;  that  it  has  no  cohesion.  But  this,  though 
true  of  the  pure  fluid  with  which  physical  reasoning  is  conversant,  as  the  pure 
serum  in  the  above  instance,  is  by  no  means  true  of  the  mixed  substances  some- 
times found  in  the  body,  of  wLicli  it  is  difficult  to  say  whether  they  are 
more  fluid  or  solid,  and  which  are  very  soft  and  very  elastic,  but  still  can 
liardly  be  said  to  have  no  cohesion  or  to  be  incompressible.  Thus  in  some  very 
soft  tumours,  almost  of  creamy  consistence,  such  iis  the  most  rapidlj'-growing 
of  the  cancerous  tumours  of  the  liver,  it  is  impossible,  even  after  they  have  beeu 
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removed  from  the  body,  to  say  whether  they  fluctuate  or  no  ;  and  in  the  soft 
mass  of  granulations  into  which  the  synovial  membrane  of  the  knee  is  con- 
verted in  the  gelatiniform  degeneration,  it  is  hardly  possible  to  say  whether  the 
Hoft  mass  does  or  does  not  contain  one  of  those  limited  collections  of  fluid,  so 
often  found  there,  without  the  use  of  the  grooved  needle. 

The  latter  instrument  should  always  be  used  in  such  cases,  and  will  clear  up 
any  doubt  which  the  surgeon  may  feel. 

Fluctuation  may  also  be  prevented  by  the  thickness  of  the  sac  in  which  the 
fluid  is  contained,  as  in  some  old  hydroceles;  or  by  the  extreme  tension  of  the 
sac  pieventing-  the  slight  displacements  which  are  essential  to  the  undulation  of 
the  fluid.  This,  also,  is  often  noticed  in  hydrocele.  The  extreme  depth  of  the 
collection,  again,  and  the  mass  of  soft  parts  covering  it,  may  so  obscure  the 
sensation  as  to  prevent  any  confident  diagnosis.  In  order,  therefore,  to  avoid 
errors  as  far  as  possible,  and  to  avoid  the  appearance  of  error  in  circumstances 
where  an  accurate  diagnosis  may  be  unattainable,  the  surgeon  must  be  very 
careful  to  familiarise  himself  with  the  numerous  circumstances  in  which  fluid 
may  be  present  without  fluctuation  being  felt,  and,  on  the  otlier  hand,  where 
a  deceptive  sensation  of  fluctuation  may  be  elicited  from  soft  and  elastic 
solids. 

Belation. — Changes  in  the  natural  relations  of  parts  are  appreciated  chiefly 
by  the  touch,  though  this  is  often  assisted  by  sight  and  occasionally  by  bearing. 
They  chiefly  refer  to  those  alterations  in  the  position  of  prominent  points  of 
bone  which  are  produced  either  by  violence  in  fracture  or  dislocation,  or  by 
muscular  action  in  diseases  of  joints,  and  in  some  affections  of  bone.  In  the 
exploration  of  the  abdomen  for  tumour  or  to  diagnose  the  seat  of  obstruction, 
and  in  exploration  of  the  chest  with  reference  to  the  diagnosis  of  fluid  in  the 
pleura,  the  ear  also  comes  into  play.  Beside  the  actual  changes  in  position, 
changes  in  the  direction  of  bones  become  sometimes  of  much  consequence,  as  in 
the  diagnosis  of  dislocations  of  the  shoulder.  In  some  chronic  diseases  also  the 
relations  of  parts  undergo  changes  which  it  is  of  the  utmost  importance  to 
anticipate  and  discover.  A  notable  instance  of  this  is  the  displacement  which 
the  femoral  artery  sometimes  suffers  in  chronic  abscess  of  the  thigh,  where  the 
vessel  has  been  wounded  by  the  very  care  which  has  been  taken  to  make  the 
incision  away  from  its  normal  course. 

Mobility. — Alterations  in  mobility  depend  or  the  solutions  of  continuity 
of  bones,  ligaments,  or  fascite,  on  the  one  hand,  whereby  parts  which  ouglit 
to  be  fixed  become  movable ;  or,  on  the  other,  on  chronic  inflammation,  lead- 
ing to  adhesion  or  ankylosis,  by  which  movable  parts  become  fixed.  The  most 
common  illustration  of  unnatural  mobility  is  that  of  fracture  ;  and  perhaps 
the  most  perfect  instance  of  the  diagnostic  value  of  loss  of  natural  mobility 
is  in  early  disease  of  the  hip.  When  other  symptoms  might  be  doubtful,  the 
contrast  in  mobility  of  the  sound  and  diseased  joint  will  usually  at  once  clear 
up  the  case. 

Pulsation. — The  alterations  in  pulsation  have  been  already  spoken  of,  under 
the  symptoms  referable  to  the  organs  of  circulation.  Every  opportunity  should 
be  taken  of  studying  the  various  kinds  of  unnatural  pulsation  which  are  noticed 
in  diseased  vessels,  and  of  verifying  by  post-mortem  examination  the  morbid 
conditions  on  which  they  may  depend ;  such  as  the  expansive  pulsation  of 
ordinary  aneurism,  the  obscure  thrill  of  extravasation  depending  on  ruptured 
artery,  the  vibrating  and  purring  thrill  of  arterio-venous  aneurism,  the  tremu- 
lous movement  often  perceived  in  the  large  arteries  (chiefly  the  abdominal 
aorta)  in  anaemia. 

Sound. — The  faculty  of  hearing  is  to  be  employed  in  many  parts  of  surgical 
diagnosis,  although  it  may  be  less  important  than  in  medical  diagnosis.  The 
use  of  the  stethoscope  ought  never  to  be  neglected  ;  and  every  opportunity 
should  be  taken  for  becoming  familiar  with  the  healthy  and  morbid  sounds, 
and  for  tracing  on  the  dead  body  the  causes  upon  which  the  latter  depend. 
The  great  importance  of  the  bruit  in  the  diagnosis  of  aneurism  is  the  most 
striking  instance  of  the  employment  of  the  ear  in  surgery  ;  but  it  must  not  be 
forgotten  that  aneurisms  exist  without  bruit — in  fact  the  most  numerous 


958 


SURGICAL  DIAGNOSIS. 


class  of  aneurisms,  the  thoracic,  are  very  frequently  devoid  of  all  sound — 
and  that  also  (but  much  more  rarely)  bruit  exists  without  aneurism,  as  in  a 
few  cases  of  pulsatile  malignant  tumour  (vol.  iii.  p.  455),  or  of  tumours  pressing 
on  large  arteries  (ibid.  p.  453).  In  cases  of  suspected  stone,  the  ear  gives  the 
most  definite  and  unmistakable  evidence  of  the  presence  of  the  foreign  body. 
In  necrosis  the  ring  of  the  probe  against  the  hard  exposed  bone  is  very 
characteristic.  In  cases  of  injury  to  the  thorax  auscultation  becomes  occasion- 
ally indispensable ;  and  in  a  few  other  circumstances  the  sense  of  hearing  fur- 
nishes useful  data. 

Smell. — The  province  of  this  sense  in  diagnosis  is  very  limited,  since,  though 
peculiar  odours  are  associated  with  many  morbid  conditions,  their  other  symp- 
toms are  quite  sufficient  to  distinguish  them,  or  if  not  the  diagnosis  could  not 
be  established  bj'  the  odoui\  Perhaps  favus  may  be  an  exception,  in  which 
the  peculiar  mouse-like  smell  is  considered  as  a  characteristic  of  great  value. 
Some  surgeons  attribute  much  importance  to  the  smell  of  matter  discharged 
from  a  sinus,  as  indicating,  by  a  peculiar  sanious  odour,  that  it  proceeds  from 
a  carious  surface  of  bone  ;  but  too  much  stress  should  not  be  laid  on  this. 

Chemical  examination. — The  province  of  chemistry  in  establishing  the  diag- 
nosis of  surgical  ailments  is  not  very  extensive,  although  in  confirming  that 
diagnosis,  and  in  suggesting  a  rational  plan  of  treatment,  it  is  frequently  useful. 
In  urinary  diseases,  indeed,  some  chemical  examination  of  the  secretion  is 
necessary  :  and  the  same  may  be  said  in  cases  of  stone  :  but  there  .are  few  other 
instances  in  which  chemical  analysis  is  necessary  in  the  ordinary  exigencies  of 
surgery.  In  medical  jurisprudence,  however,  chemical  examination  is  indis- 
pensable in  almost  every  case. 

Such  are  the  chief  sources  of  surgical  diagnosis ;  and  in  order  not  to  overlook 
any  of  them  in  examining  the  cases  which  come  before  him,  it  is  useful  for  the 
student  at  the  commencement  of  his  practice  to  be  prepared  with  a  form  which 
may  embrace  them  all,  and  suggest  them  to  the  examiner.  Such  forms  are  still 
juore  useful  in  the  registration  of  hospital-cases,  where  reference  is  so  much 
facilitated  by  imiformity  of  system.  Accordingly,  I  have  subjoined  a  form  for 
the  registration  of  cases,  which  was  devised  by  Dr.  Bristowe,  to  whose  kindness 
I  am  indebted  for  its  insertion.  It  has  been  in  use  for  some  years  at  St, 
Thomas's  Hospital,  and  is  adapted  both  to  medical  and  surgical  cases.  Ajx 
example  of  a  case  of  either  kind  is  inserted  on  the  form.  These  forms  are 
intended  to  serve  also  as  indexes  to  the  detailed  notes  of  the  more  important 
cases,  which  would  of  course  be  taken  at  considerable  length,  and  numbered. 
These  detailed  notes  are  to  be  marked  vdth  the  same  number  as  is  prefixed 
to  the  column  appropriated  to  the  tabulated  case.  Thus  a  reference  to  the 
symptoms  connected  with  any  of  the  main  headings  in  the  table  would 
at  once  give  all  the  morbid  phenomena  connected  during  life  with  each  organ 
or  system  of  organs.  The  post-mortem  register  is  to  be  arranged  on  the  same 
plan,  and  a  second  reference  to  it  would  give  all  the  morbid  appearances  with 
which  these  phenomena  are  associated.  Thus,  if  the  lines  are  traced  hori- 
zontally, they  give  a  succinct  account  of  the  morbid  conditions  of  the  various 
organs,  and  references  to  a  more  accurate  and  detailed  account  of  those  con- 
ditions when  necessary ;  while,  if  the  columns  be  read  vertically,  they  give  a 
succinct  account  of  the  symptoms  connected  with  each  particular  disease,  and 
(as  before)  a  reference  to  a  more  copious  account  when  necessary. 


Table  for  Registration  op  Medical  and  Surgical  Cases. 


1 .  Disease  for  which  ad- 
mitted   -  Duration. 

1st  attack. 
1.  Acute  rheumatism. 

3  weeks. 

Acute  neorosi  s  of  femur. 

12  hours. 

2.  Associated  disease. 

Duration. 

2.  Mitral-valve  disease. 

Pyaemia. 

3.  Eesult. 

(1)  Cured.    (2)  Nil,. 

Dead. 

EEGISTEATION^-TABLE. 

Table  continued. 


959 


'A 


o 


4.  Sex. 

Occupation. 


Age. 


5.  Date  of        Date  of 
Admission.  Discharge. 
No.  of  days  in  Hospital. 


Brain. 


Spinal  cord. 


Nerves. 


Organs  of  sense. 


Larynx  and  trachea. 


Lungs. 
Pleurae. 


Expectoration. 


Heart. 

Pericardium.  \ 


Arteries. 


Veins  and  capillaries. 


Blood. 


Lymphatic  system. 


Tongue,  mouth,  and  sali- 
vary glands. 


16. 


S.  Servant. 


Dec.  9.  Jan.  24.   March  29.      April  9. 

46  days.  1 1  days. 


M. 


Child. 


Want  of  sleep  at  times 
from  23ain. 


No  sleep  last  6  or  7 


days ;  sensible  to  last. 


Pain    in    many  joints 


shifting);  pain  in  chest. 


Slight  cough  on  ad- 
mission. 


Increased  area  of  dul- 
ness  (?  efiiision).  No 
friction.  Systc.  m.  at 
apex  11  d.  after  ad- 
mission, persistent. 


P.  regular ;  quick. 


Fauces,    pharynx,  and 
oesophagus. 


Peritoneum. 


Liver. 


T.  furred  on  admission 
and  for  some  time 
after. 


Severe  pain  in  right 
thigh,  and  left  side  of 
face;  and  for  short 
time  in  left  wrist. 


Severe  incessant  loose 


cough  last  3  days  with 
short  breath.  Chest 
resonant. 


None. 


P.  about  160.  Imper- 
ceptible last  day. 


T.  moist,  but  furred. 
Last  2  or  3  days  dry. 


Abscess  on  L.  side  in 
neighbourhood  of 


fauces :  opened  day 


before  death. 


No  jaundice. 


Spleen,  thymus,  thyroid, 
and  S.  E.  capsules. 


960 


SUEGICAL  DIAGNOSIS. 


Table  continued. 


Stomach. 


Vomitus. 


Intestines. 


Dejections. 


Kidneys,  &c. 


Bladder  and  urethra. 


Urine. 


Male  organs. 


Ovaries. 


Other  female  organs. 


Muscular  system. 


Thirst  and  bad  appe- 
tite when  admitted 
and  for  some  time 
after.  Gastrodynia. 


Want  of  appetite.  No 
sickness. 


B.  not  loose. 


Osseous, 


Articular,  and 


Fibrous  systems. 


Adipose    and  areolar 
tissues. 


Integuments. 


Aspect. 


Operations  and  date  of 
operations. 


Very  feeble. 


Pain,  redness,  and  swell- 


ing of  many  joints. 


Acute  necrosis  of  nsarly 
whole  femur;  opened 
7th  d.  Acute  necro- 
sis near  ramus  of  jaw. 
(Lt.)  beginnine:  Apr. 
1st ;  opened  Apr.  6th. 


Perspiration. 


Remarks. 


Treated  with  lemon- 
juice,  then  with  pot- 
ash, and  occasional 
hot-baths. 


Skin  dry  all  along.  A 
few  sudamina. 


Face  much  flushed  at 
beginning.  Aspect  of 
typhus. 


Complained  of  illness 
1 2  hours  only  before 
admission.  First 
s>Tnptoms,  pain  in 
thigh,comingon  with- 
out obvious  cause. 


Name  of  patient. 
Medical  officer. 
Reference. 


M.  M.  Lack. 
Dr.  


J.  Scully. 
Mr.   
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1.  Duration,  in  the  first  two  lines,  is  intended  to  be  duration  up  to  the  time  of 
entering  hospital. 

2.  Practically,  it  has  been  found  convenient  to  place  information  relating  to  '  pain ' 
(neuralgic,  or  of  other  kind)  under  the  head  of  nerves. 

3.  Where  two  lines  are  bracketed  the  intention  is  that,  in  cases  where  it  is  impos- 
sible conveniently  to  separate  the  description  of  the  two  or  three  organs  thus  bracketed, 
the  combined  description  shall  either  extend  over  the  whole  space  or  be  limited  to  the 
central  part  of  the  space. 

4.  Where  more  than  one  organ  or  tissue  is  involved  in  the  same  disease,  the  fact 
should  be  repeated  under  each  head ;  thus,  when  joint-disease  is  mentioned  under 
its  appropriate  heading,  it  will  be  often  proper  to  mention  caries  under  the  head  of 
bones. 

5.  It  is  sometimes  desirable  to  give  the  duration  of  a  symptom,  or  the  time  at 
which  it  commenced  or  ceased.  This  may  be  conveniently  done  by  making  the  day 
of  admission  the  starting-point  of  reckoning,  and  by  speaking  of  time  in  days  ;  thus, 
duration,  14  d.  to  16  d.,  indicating  a  duration  of  three  days  inclusive,  beginning 
from  the  14th  day  after  admission;  or,  3  d.  to  2  d.,  indicating  a  duration  of  five 
days  inclusive,  beginning  from  three  days  before  admission. 

6.  A  line  placed  under  any  remark  indicates  that  the  condition  to  which  it  refers 
is  imfortant  ov  grave.  And  the  degree  of  gravity  may  further  be  roughly  indicated 
by  the  degree  of  thickness  of  the  line. 

7.  A  cross  placed  in  any  space  indicates  that  the  organ  or  part  to  which  it  refers 
was  ascertained  to  be  healthy. 

8.  A  horizontal  line  similarly  placed  indicates  that,  from  some  oversight,  the  con- 
dition of  the  part  to  which  it  refers  was  not  ascertained. 

9.  A  D  or  an  M  placed  in  the  corner  of  a  compartment  is  used  to  signify  that 
the  notes  of  the  case  contain  a  detailed  description  or  a  detailed  microscojaic  account 
relating  to  the  circumstances  contained  in  the  compartment. 


The  importance  of  anatomical  knowledge  and  anatomical  examination  in 
surgical  diagnosis  is  greater  than  that  of  any  other  of  the  sources  of  diagnosis. 
This  will  be  best  illustrated  by  the  following  remarks  on  Regional  Sdrgert.  , 


Regional  Stjkgeut. 

The  otject  of  the  following  pages  is  to  give,  in  as  few  words  as  possible,  the 
main  considerations  by  which  the  surgeon  ought  to  be  guided  in  distinguishing 
from  each  other  the  affections  of  the  vaiious  regions  of  the  body,  so  far  as  those 
considerations  depend  on  the  structure  of  each  region.  Such  a  treatise,  if  com- 
pletely executed,  would  embrace  all  the  points  at  which  surgery  and  anatomy 
touch  each  other,  and  would  therefore  extend  over  the  greater  part  of  the 
theory  of  surgery  ;  but,  as  most  of  these  points  have  been  fully  treated  of  in 
the  body  of  this  work,  it  will  suffice  for  me  here  to  give  a  general  view  of  the 
leading  features  of  the  anatomj'  of  each  region,  and  to  dwell  more  particularly 
on  such  diseases  *  as  have  not  found  a  place  in  the  previous  pages. 

Of  thp.  Head. 

The  regional  anatomy  of  the  scalp  and  skull  is  simple.  The  parts  present 
merely  a  series  of  laminae  overlying  the  cerebrum.  These  laminae  may,  for  sur- 
gical purposes,  be  divided  into  the  hairy  scalp,  including  the  skin  and  the  tendon 
of  the  occipito-frontalis  muscle,  with  the  large  vessels  contained  between  them ; 


;    *  It  must  be  remembered  that  all  injuries  will  be  found  in  our  second  volume, 
described  in  the  same  regional  classification  as  that  which  is  here  adopted. 
VOL.  V.  3  Q 


962 


EEGIONAL  SUEGERY. 


the  cellular  interspace  between  this  tendon  and  the  pericranium,  in  which  the 
smaller  vessels  ramify  ;  the  pericranium  and  skull ;  and  the  membranes  of  the 
brain.  It  is  unnecessary  to  attempt  here  any  summary  of  the  well-known 
points  connected  with  the  normal  anatomy  of  these  various  structures.  The 
point  of  chief  importance  in  the  case  of  any  morbid  product  in  this  region  is 
to  determine  from  which  of  the  laminae  it  has  sprung.  This  knowledge  will 
of  itself  frequently  determine  the  nature  of  the  disease,  and  will  at  any 
rate  give  the  most  valuable  indications  as  to  the  possibility  of  surgical  inter- 
ference. 

1.  The  affections  of  the  superficial  layer — the  hairy  scalp — do  not,  as  a 
general  rule,  lead  to  any  difficulties  in  diagnosis ;  nor  need  the  reader  be  de- 
tained here  by  observations  on  such  affections  as  erysipelas,  the  cutaneous 
eruptions,  the  ordinary  forms  of  naevus,  of  innocent  tumour,  or  of  cancer — 
affections  which  have  been  treated  of  in  other  parts  of  this  work.*  Two  only 
of  the  diseases  of  the  scalp  and  its  subcutaneous  tissue  appear  to  me  to  require 
notice  here — viz.  the  congenital  encysted  tumour  perforating  the  skull,  and 
some  of  the  rarer  forms  of  vascular  pulsatile  tumour. 

The  congenital  cutaneous  cysts  have  been  referred  to  in  the  essay  on  Tumours, 
vol.  i.  p.  514.  Their  frequent  occurrence  in  the  orbit,  and  their  occasional 
communication  with  the  cranial  cavity,  have  been  noticed  in  that  essay.  A 
similar  (but  usually  larger)  perforation  sometimes  exists  in  the  skull,  below  a 
tumour  resembling  in  all  respects,  before  removal,  the  ordinary  sebaceous 
tumour  of  the  scalp,  but  congenital.  It  is  not  to  our  present  purpose  to  discuss 
whether  the  hole  in  the  bone  is  the  result  of  pressure  while  it  is  in  a  membra- 
nous condition,  or  of  original  imperfect  development.  The  practical  effect  is 
the  same,  viz.  that  the  tumour  lies  on  the  dura  mater.  The  removal  of  the 
tumour  is  not  on  that  account  to  be  absolutely  discountenanced,  but  its  im- 
portant relations  call  for  increased  care  in  the  diagnosis  and  treatment  of  such 
of  these  tumours  as  are  congenital.  They  are  generally  brought  under  the 
surgeon's  notice  in  childhood.  The  main  questions,  in  a  case  of  congenital 
tumour  of  the  scalp,  are,  first,  whether  the  tumour  is  dermal  or  encephalic; 
secondly,  allowing  it  to  be  dermal,  whether  it  perforates  the  bone  or  no. 
Great  care  should  be  taken  in  examining  any  congenital  tumour  lying  in  any 
of  the  ordinary  situations  of  encephalocele  ;  and  if  such  a  tumour  (not  being  a 
naevus)  partakes  in  any  obvious  degree  in  the  respiratory  movements,  still  more 
if  pressure  produces  any  evidence  of  cerebral  disturbance,  it  is  far  more  wise  to 
abstain  from  interference,  except  in  case  of  evident  necessity ;  such  as  the  ex- 
tension of  the  growth  downwards,  and  the  onset  of  more  evident  cerebrfil 
symptoms  ;  when  an  operation  may  be  proposed  as  a  last  chance,  after  its  dangers 
and  uncertainties  have  been  clearly  set  before  the  child's  parents.  A  tumour  in 
other  parts  of  the  scalp,  which  is  rounded,  movable,  non-vascular,  not  swelling 
up  with  crying,  coughing,  &c.,  and  in  which  pressure  does  not  affect  the 
brain,  may  fairly  be  pronounced  dermal.  In  a  few  such  tumours,  the  finger- 
nail insinuated  underneath  the  base  will  detect  a  depression  in  the  skull.  Since 
the  depression  may  be  due  to  perforation  of  the  outer  table  only,f  it  does  not 


*  I  may  perhaps  notice  that  almost  all  the  affections  of  the  scalp  are  essential!; 
cutaneous,  and  that  the  malignant  affections  are  exceedinglj'  rare.  Almost  all  tumours 
are  of  the  encysted  variety ;  but  I  have  met  with  a  fatty  tumour  here. 

t  Mr.  Athol  Johnstone  mentions  four  cases  of  these  perforating  sebaceous  tumours. 
In  one,  at  an  operation  for  sebaceous  tumour  of  the  scalp,  the  bone  was  found  per- 
forated, the  dura  mater  was  injured,  and  the  patient  died.  The  case  occurred  abroad. 
The  preparation  was  presented  to  the  Eoyal  College  of  Surgeons  by  Mr.  Prescott 
Hcwett.  In  two  other  eases,  Mr.  Johnstone,  in  dissecting  out  sebaceous  tumours, 
found  a  small  perforation  in  the  bone  beneath  them.  No  ill  consequences  occurred. 
Ill  the  fourth  case,  in  an  infant  who  died  from  other  causes,  a  sebaceous  tumour  was 
found  lodged  in  a  depression  in  the  bone  just  above  the  orbital  arch,  but  not  perfo- 
rating the  bone  {Lectures  on  the  Surgery  of  Childhood,  p.  15).  M.  Giraldes  has  pub- 
lished, in  his  Lemons  clinigues,  p.  342,  an  account  of  a  singular  case  of  congenital 
dermoid  tumoiur  of  the  skull,  lying  over  the  anterior  fontanelle,  and  which  was  long 
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absolutely  contra-indicate  operation ;  but  it  would  be  advisable  before  oper- 
ating to  be  satisfied  of  the  decided  increase  in  size  of  the  tumour.  Even  if  no 
depression  can  be  felt,  the  skull  may  still  be  perforated ;  so  that  great  caution 
should  alwaj's  be  used. 

With  respect  to  the  pulsatile  tumours  of  the  scalp,  which  are  formed  by 
dilatation  of  the  large  arteries  below  the  skin,  their  anatomy  and  treatment  has 
been  described  in  the  essay  on  Aneurism,  vol.  iii.  p.  5.34  ;*  and  an  allusion  has 
been  made  to  the  occasional  difficulty  of  distinguishing  them  from  malignant 
tumours  of  the  skull,  in  the  essay  on  Diseases  of  the  Bones  (ibid.  p.  808). 
The  presence  of  cerebral  symptoms  on  pressure  is  a  clear  diagnostic  mark, 
and  ought  absolutely  to  forbid  any  operative  interference ;  but  any  appearance 
of  morbid  action  in  the  skull  at  the  seat  of  the  tumour — more  particularly 
thickening  without  signs  of  inflammation — should  render  the  surgeon  very 
cautious  in  his  diagnosis. 

2.  The  occipito-frontalis  tendon  forms,  in  an  anatomical  description,  the 
second  of  the  layers  of  tissue  which  protect  the  brain :  but  as  the  surgical 
affections  of  this  tendon  could  not  be  distinguished  from  those  of  the  skin  to 
which  it  is  tirmly  attached,  it  may  be  neglected  in  this  place.  We  come  then 
to  the  cellular  interspace  between  the  tendon  and  the  pericranium,  to  which 
the  tendon  stands  in  the  same  relation  as  the  deep  or  muscular  fascia  does  to 
the  cellular  interspaces  in  the  other  parts  of  the  body.  In  this  interspace  the 
most  ordinary  afiection  is  the  diffuse  inflammation  so  common  after  scalp- 
wounds;  but  this  has  been  already  treated  of  in  the  essay  on  Injuries  of  the 
Head,  vol.  ii.  p.  246.  Effusions  of  blood  sometimes  take  place  in  the  same 
space,  and  lead  to  interesting  questions  of  diagnosis  and  treatment.  Such  effu- 
sions, as  far  as  I  have  seen,  occur  only  in  early  childhood,  and  are  probably 
always  the  result  of  accident :  although  the  occurrence  of  the  blow  or  fall  may 
not  always  be  known,  since  no  mark  may  have  been  left.  The  fluctuating 
swelling  may  extend  over  the  whole  scalp,  or  over  a  large  part  of  one  side  of  it, 
being  generally  more  prominent  in  the  temporal  region. 

When  this  blood-tumour  extends  over  the  whole  head,  I  have  seen  it  mis- 
taken for  hydrocephalus — from  which,  however,  there  should  be  no  difficulty 
in  distinguishing  it;  since  the  forehead  has  not  the  characteristic  shape  of  that 
disease,  the  bones  are  not  thrust  out,  and  the  skull  can  generally  be  detected 
underneath  the  fluid.  From  cephaleematoma  it  may  be  diagnosed  by  its  posi- 
tion, since  the  latter  is  confined  in  ordinary  cases  to  the  parietal  bone  ;  by  the 
history — the  one  being  congenital,  the  other  usually  not ;  and  by  the  absence 
of  the  defined  ridge  which  encircles  a  cephalsematoma.  When  a  large  artery 
has  been  injured,  these  blood-swellings  sometimes  pulsate,  and  increase  very 
rapidly  in  size,  so  as  to  require  active  treatment.  Two  courses  are  then  open  : 
either  to  cut  across  the  swelling,  and  endeavour  to  find  the  wounded  vessel ;  or 
to  tie  the  vessel  at  a  higher  point.  The  latter  course  is  only  possible  when 
pressure  on  some  branch  (most  probably  one  of  the  superficial  temporal  arteries) 
will  arrest  the  pulsation.    In  such  a  case  Mr.  Athol  Johnstone  tied  the  tem- 


mistaken  for  a  meningocele,  in  consequence  of  the  peculiar  nature  of  the  fluid  evacu- 
ated from  it  by  puncture.  This  was  so  precisely  identical  with  the  cerebro-spinal 
fluid  that  M.  Giraldfes,  having  punctured  a  spina  bifida  on  the  same  day,  was  unable 
to  distinguish  any  difference  between  their  contents.  However,  at  last,  as  he  made 
no  progress  in  the  treatment  of  the  case  by  repeated  puncture  and  application  of 
pressure,  he  determined  to  lay  open  the  tumour.  A  flap  was  formed  from  the  skin  of 
the  scalp,  and  then  the  tumour  was  exposed  and  opened.  It  was  now  discovered  that 
there  was  no  communication  with  the  skull,  and  the  cyst  was  therefore  removed  entire 
with  perfect  success. 

*  In  speaking  of  the  treatment  of  aneurism  by  anastomosis  in  that  essay,  I  acci- 
dentally omitted  to  refer  to  Mr.  Southam's  case,  published  in  tlie  Mid.-Chir.  Trans. 
vol.  xlviii.  in  which  the  disease  was  successfully  treated  by  a  combination  of  the 
ligature  of  the  common  carotid  artery  and  the  use  of  setons.  Mr.  Southam  informs 
nie  that  Mr.  Nunneley  and  another  surgeon  have  also  treated  cases  successfully  in  the 
same  way. 
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poral  artery  with  complete  success.  The  tumour  was  of  large  size ;  and  to 
have  laid  it  completely  open  and  evacuated  the  contents  would  have  been  a 
severe  operation,  and  possibly  might  have  been  accompanied  by  a  good  deal  of 
hsomorrhage. 

In  ordinary  cases  little  treatment  is  required.*  Under  the  use  of  evaporating 
lotions,  the  tumour  gradually  subsides.  But  if  it  continues  in  a  chronic  con- 
dition, it  is  justifiable  to  puncture  and  empty  it;  employing  at  the  same  time 
carefully-adjusted  pressure.  I  once  treated  such  a  case  in  this  manner,  and 
had  the  opportunity  of  dissecting  the  parts  a  few  months  afterwards,  the  child 
having  died  of  anotlier  disease.  I  found  no  traces  of  the  collection  of  blood, 
except  some  decolorised  fibrin  and  a  few  stratiform  clots,  bound  down  by  a 
layer  of  false  membrane. 

3.  The  next  layer  of  tissue  is  formed  by  the  pericranium  and  skull.  The 
blood-tumour,  which  is  produced  by  pressure  on  the  infant's  head  during 
delivery,  and  which  is  called  cephahematoma,  is  smaller  than  the  subaponeu- 
Yotic  extravasations  above  spoken  of,  appears  in  a  few  liours  after  birth,  is 
situated  on  the  parietal  bone,  and  is  bounded  by  a  distinct  ridge.  The  same 
ridge,  bounding  a  small  round  circumscribed  collection  of  iluid,  is  also  familiar 
to  surgeons  as  a  frequent  symptom  in  blows  on  the  head,  and  a  frequent  cause 
of  mistake  to  inexperienced  observers,  who  confound  these  appearances  with 
those  of  depressed  fracture  (see  vol.  ii.  p.  255).  Such  extravasations  from  blows 
always  disappear  spontaneously ;  nor  is  there  any  more  reason  for  surgical 
interference  in  cases  of  cephalaematoma.f 

The  affections  of  the  skull  are  by  far  the  most  frequent  and  the  most 
important  of  those  which  attack  this  region.  They  may  be  divided  into — 1. 
the  results  of  simple  inflammation,  acute  or  chronic ;  2.  scrofulous  affections ; 

syphilitic  affections ;  4.  tumours,  innocent  or  malignant.  Possibly  also 
simple  hypertrophy  might  be  added  to  the  list ;  but  I  have  never  been  able  to 
satisfy  myself  of  the  existence  of  this  affection  apart  from  the  results  of  chi'onic 
inflammation. 

The  diagnosis  and  treatment  of  these  affections  may  be  thus  stated  in  a 
tabular  form : — 

[See  Table  on  pp.  96(>-7.] 

4.  After  the  affections  of  the  skull  come  those  diseases  of  the  cranial  contents 
which  fall  under  the  notice  of  the  surgeon  ;  that  is  to  say,  the  tumours  project- 
ing through  the  cranium.  Inflammatory  affections  of  the  meninges  arising 
from  constitutional  causes,  and  the  distension  of  the  membranes  or  of  the 
ventricles  of  the  brain  from  hydrocephalus,  come  more  properly  under  the 
Hotice  of  the  physician  ;  nor  can  we  here  enter  upon  the  wide  question  of  their 
diagnosis  and  treatment.  The  intracranial  inflammations  which  follow  injuries 
are  treated  of  at  vol.  ii.  pp.  338  et  sqq.  Our  present  subject  will  comprise 
congenital  tumours  ansing  from  malformation  (meningocele  and  encephalocele), 
and  the  numerous  forms  of  tumour  which  were  originally  described  by  Louis 
as  fungous  tumours  of  the  dura  mater;  to  which  a  few  words  on  chronic 
hydrocephalus  must  be  added,  in  order  to  illustrate  and  explain  the  surgical 
operation  of  paracentesis  capitis. 

Encephalocele  and  meningocele  are  tumours  formed  by  a  hernia  of  the 
membranes  of  the  brain  through  the  skull,  in  one  of  the  parts  where  the  bones 
are  deficient  in  early  life.  In  encephalocele  a  portion  of  brain  also  lies  outside 
the  skull,  while  in  meningocele  nothing  protrudes  except  a  bag  of  the  mem- 
branes filled  with  subaraclmoid  fluid. 

The  tumours  so  formed  are  soft,  rounded,  bluish  in  colour  where  covered  by 


*  On  the  treatment  of  blood-tumours  reference  may  be  made  to  the  essay  ou  Con- 
tusion, vol.  i.  p.  625. 

t  For  a  more  full  account  of  eephalaematoma  the  reader  is  referred  to  Dr.  West's 
Lectures  on  the  Diseases  of  Infancy  and  Childhood. 
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thin  skin,*  and  from  their  congenital  formation,  their  colour,  and  their  increase 
in  size  when  the  child  cries,  are  often  mistaken  for  nievus.  It  is  also  often 
difficult  to  distinguish  them  from  congenital  encysted  tumours,  and  sometimes 
perhaps  impossible  before  operation,  t 

The  pathological  anatomy  and  diagnosis  of  such  tumours  is  an  important  and 
interesting  question,  to  which  much  attention  has  been  paid  by  Mr.  Prescott 
Hewett,  who  has  explained  the  subject  very  clearly  in  a  course  of  lectures 
delivered  by  him  as  Professor  of  Surgery  at  the  College  of  Surgeons,  but  not 
yet  published,  f  I  cannot  aftect  to  add  anything  to  the  information  then  first 
collected  on  this  head,  nor  in  the  space  at  my  command  even  to  adequately 
sum  up  all  the  points  connected  with  it ;  but  must  be  content  if  I  can  succeed 
in  indicating  those  which  are  of  the  chief  practical  importance. 

That  which  appears  the  leading  consideration  in  the  anatomy  of  these 
hernial  tumours  is  the  condition  of  the  contained  organs ;  since  if  these  could 
be  known  or  assumed  to  be  healthy,  treatment  might  be  justifiable,  and  vice 
versa.  It  is  important,  therefore,  to  know  that  in  hernial  tumour  of  the  skull, 
even  if  nothing  but  the  membranes  protrude,  yet  there  is  almost,  if  not  abso- 
lutely, always  more  or  less  of  internal  hydrocephalus.  In  a  preparation  in  the 
Museum  of  St.  George's  Hospital  a  cyst  is  seen  adhering  to  the  skull  by  a 
pedicle  which  runs  down  to  the  anterior  fontanelle,  the  situation  of  the  fon- 
tanelle  being  occupied  by  a  large  Wormian  bone,  wliich  nearly  closes  it.§  The 
pedicle  of  the  tumour  is  entirely  solid,  and  the  cyst  was  punctured  during  life 
without  any  detriment,  though  without  benetit.  From  the  length  of  the 
pedicle,  and  the  perfect  closure  of  the  orifice  of  communication,  there  can  be 
no  doubt  that  this  tumour  might  have  been  removed  by  operation  with  fair 
prospect  of  success,  in  fact  the  meningocele  may  be  said  to  have  been  sponta- 
neouslj^  cured.  Yet  the  patient  died  at  the  age  of  six  weeks  ;  and  on  exami- 
nation there  was  found  a  large  collection  of  fluid  circumscribed  in  a  part  of 
the  arachnoid  cavity,  and  communicating  with  a  dilated  lateral  ventricle 
through  an  opening  in  the  distended  corpus  callosum.  In  another  preparation 
in  the  same  Museum,  the  cyst  which  is  in  the  occipital  region  contains  no 
brain,  but  it  leads  through  a  small  opening  into  the  cavity  of  the  fourth  ven- 
tricle, which,  as  well  as  the  whole  ventricular  cavity,  is  enormously  dilated. 
In  a  case  which  I  treated  by  iodine  injection,  and  in  which  the  infant  died 
from  another  cause,  the  same  dropsy  of  the  ventricles  existed.  The  case  is 
described  and  figured  in  vol.  i.  of  the  St.  Georges  Hospital  JRejwrts,  and  the 
preparation  is  also  in  the  Museum  of  the  Hospital.  Therefore,  in  the  case  of 
infants,  the  first  point  to  be  remembered  is,  that  there  is  every  probability  of 
the  presence  of  internal  hydrocephalus  ;  and  it  is  not  until  the  perfect  mental 
and  physical  power  of  the  patient  is  ascertained,  by  long  watching  of  the  case, 
that  the  question  of  surgical  treatment  ought  to  be  discussed. 

The  next  question  of  primary  importance  in  the  anatomy  of  such  a  tumour 
is,  whether  or  no  the  brain  protrudes  into  the  sac.  It  is  only  seldom  that  the 
pulsations  of  the  brain  can  be  detected  :  ||  when  this  is  the  case,  there  can  be  no 
doubt  of  the  existence  of  hernia  cerebri ;  but  in  ordinary  cases  where  no  such 
pulsation  is  found,  there  is  no  reason  whatever  for  assuming  the  absence  of  the 
brain  from  the  sac.  The  mass  of  fluid  lying  over  it  may  mask  its  pulsation,  or 
the  protruding  portion  of  brain  may  be  only  a  small  piece  rising  just  up  to  or 
just  beyond  the  level  of  the  skull. 

The  situation  of  such  tumours  is  very  variable.  The  most  common  is  in 
the  middle  line,  and  usually  at  the  back  of  the  head,  through  an  opening 


*  In  these  tumours,  as  in  spina  bifida,  the  cutaneous  covering  may  be  deficient,  and 
the  membranes  exposed  ;  but  this  is  still  more  rare  in  the  head  than  in  the  spine. 
Bruns.  Hmid.  d.prakt.  Chir.  vol.  i.  p.  701. 

t  See  the  case  referred  to  in  the  note  on  p.  962. 

\  The  best  published  account  of  this  subject  is  to  be  found  in  the  work  of  Bruns 
above  referred  to. 

§  A  drawing  of  the  head,  taken  during  life,  is  also  in  the  Museum. 
IJ  As  in  Mr.  Shaw's  case,  in  Path.  Soc.  Trans,  vol.  ix.  p.  1. 
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in  the  occipital  bone  behind  the  foramen  magnum,  at  the  junction  of  the 
four  centres  which  form  '  the  proral  portion  '  of  that  bone ;  but  any  of  the 
membranous  portions  of  the  infant  skull  may  yield  to  the  pressure  of  the  fluid 
collecting  inside,  and  become  the  seat  of  the  hernia.  Thus  encephalocele  is 
seen  at  the  root  of  the  nose  (between  the  two  halves  of  the  frontal  bone),  at 
the  anterior  or  posterior  fontanelle,  between  the  frontal  and  sphenoid  or  temporal 
bone,  &c.  The  tumours  in  the  anterior  and  superior  regions  of  the  skull  com- 
municate with  the  lateral  ventricle ;  those  in  the  lateral  region  with  the  lateral 
or  the  third  ;  those  in  the  occipital  region  with  the  fourth  ventricle.  Hernial 
tumours  have  also  been  found  in  the  base  of  the  skull,  probably  communicating 
with  the  third  ventricle.*  A  short  time  since  a  tumour  was  presented  to  the 
Pathological  Society  by  Dr.  Lichtenberg,t  which  he  had  removed  from  a  child's 
mouth,  into  which  it  projected  from  the  pharynx,  hanging  out  over  the  chin,  so 
as  to  touch  the  sternum.  This  turned  out  to  be  a  hernia  of  the  brain  through 
the  base  of  the  skull.    The  operation  of  course  proved  fatal. 

The  diagnosis  of  these  tumours  rests,  first,  upon  their  congenital  occurrence 
and  position,  at  one  of  the  membranous  portions  of  the  foetal  head  ;  next,  upon 
their  fluid  nature  ;  thirdly,  upon  their  considerable  and  decided  increase  in 
volume  or  tension  with  strong  expiratory  effbrts ;  fourthly,  upon  their  reduci- 
bility  in  part  or  entirely  ;  and  fifthly,  upon  their  sharing  in  the  motions  of  the 
brain.  All  the  three  latter  marks  will  be  absent  from  those  tumours  in  which 
(as  in  the  instance  quoted  above)  the  pedicle  has  been  obliterated  ;  but  such 
tumours  cannot  be  accurately  diagnosed.  Another  source  of  difficulty  in  diag- 
nosis is  that  these  hernial  tumours  are  occasionally  multilocular,  and  then  the 
fluid  is  not  reducible.  This  was  the  case  in  my  patient,  referred  to  above,  p.  965. 
In  some  other  cases  also,  the  diagnosis  must  be  allowed  to  be  very  difficult.  I 
have  seen  a  congenital  tumour,  lying  on  the  root  of  the  nose,  and  rightly  believed 
to  be  a  common  encysted  tumour,  in  which,  however,  before  operation,  it  was 
impossible  to  be  quite  certain  of  its  nature.  In  another  case  the  hernial  tumour 
was  cut  into,  in  mistake  for  a  sebaceous  cyst,  and  a  small  portion  of  brain-sub- 
stance, proved  to  be  so  by  microscopic  examination,  was  removed.  Fortunately 
no  harm  ensued. 

As  to  treatment,  few  surgeons  would  propose  to  meddle  with  a  hernial 
tumour  of  the  brain,  knowing  it  to  be  such,  unless  it  was  distinctly  increasing, 
and  the  patient's  life  was  obviously  imperilled.  Unfortunately  this  is  just  the 
case  in  which  there  would  be  least  prospect  of  benefit ;  since  the  rapid  increase 
in  the  tumour  depends,  in  all  probability,  upon  the  rapid  secretion  of  fluid 
from  the  lining-membrane  of  the  ventricles  or  the  arachnoid ;  and  the  oblite- 
ration of  the  tumour,  if  it  could  be  eflected^  would  only  hasten  the  epoch  of 
fatal  pressure.  But,  in  some  very  rare  cases,  it  may  be  thought  justifiable  to 
interfere,  even  if  the  tumour  is  known  to  be  connected  with  the  interior  of 
the  skull,  since  it  may  be  growing  so  rapidly,  and  be  so  near  bursting,  that  it 
may  seem  more  dangerous  to  leave  it  alone  than  to  operate  on  it.  In  such 
cases  puncture  of  the  swelling,  and  carefully  adjusted  support  (rather  than 
pressure)  afterwards  by  means  of  a  pad  and  bandage,  of  such  materials  as 
may  be  judged  best,  are  the  most  advisable  operative  measures.  Tumours  of 
this  kind  have  been  removed  by  excision  and  ligature,  having  been  mistaken 
for  other  growths ;  but  this  is  a  course  which  should  only  be  knowingly 
followed  in  the  very  rarest  cases.  In  all  cases  it  is  advisable  to  give  careful 
support  to  the  tumour,  and  to  defend  it  from  irritation  or  injury;  and  in  those 
tumours  which  are  reducible,  if  no  cerebral  symptoms  are  produced  by  their 
reduction,  an  apparatus  should  be  employed  to  keep  them  down  to  the  level  of 
the  cranium.  This  has  sometimes  been  followed  by  the  ossification  of  the  skull- 
cap and  the  cure  of  the  disease.  J  Injection  of  iodine  has  been  tried,  as  in  spina 
bifida,  but  hitherto,  as  far  as  I  know,  without  benefit.    Mr.  Paget  treated  a  case 


*  Serres,  Jozirn.  de  Chir.  far  MaJffaigne,  1844,  vol.  ii.  p.  335. 
t  Path.  Soc.  Trans,  vol.  xviii.  p.  250. 
\  Bruns,  op.  cit.  p.  715. 
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in  this  way,  without  any  very  obvious  result,  though  the  disease  remained 
stationary  for  a  length  of  time  afterwards.*  I  have  already  referred  to  a  case 
under  my  own  care,  in  which  also  the  injection,  though  frequently  repeated, 
produced  no  effect  on  the  tumour.  In  that  case,  had  not  the  child's  lile  been 
cut  short  by  an  accidental  attack  of  bronchitis,  I  intended  to  have  attempted 
the  excision  of  the  tumour. 

Tumours  of  the  dura  mater  and  dtploe.— Since  Louis  wrote  his  celebrated 
memoir  on  fungous  tumours  of  the  dura  mater,t  the  attention  of  surgeons  has 
not  ceased  to  be  directed  to  those  perforatiug  tumours  of  the  head  which  he 
described  under  that  name.  It  is  obvious  on  reading  that  paper,!  as  well  as  on 
studying  the  specimens  of  such  tumours  preserved  in  our  Museums,  that  several 
different  kinds  of  tumours  are  included  under  this  designation.  They  differ 
in  nature,  some  being  innocent  and  some  malignant ;  and  in  origin,  some 
being  originally  connected  (as  Louis  thought  they  all  veere)  with  the  dura 
mater,  and  others  with  the  bone,  having  usually  their  primary  seat  in  the 
diploe ;  but  they  agree  in  certain  main  leading  characteristics,  caa  hardly 
be  diagnosed  from  each  other  except  under  very  rare  circumstances,  and 
must  be  carefully  distinguished  from  other  forms  of  tumour.  The  main 
features  on  which  their  diagnosis  is  to  be  founded  are,  their  noncongenital 
history,  which  distinguishes  them  from  naevi  and  from  hernial  tumours:  and 
their  penetration  of  the  skull,  which  distinguishes  them  from  aneurism  by 
anastomosis  and  from  ordinary  solid  tumours.  This  penetration  is  manifested 
by  the  cerebral  symptoms  which  pressure  on  their  surface  produces,  and  by  the 
pulsation  which  they  either  receive  from  the  subjacent  brain,  or  which  those  of 
them  that  are  malignant  and  spring  from  the  diploe  may  have  in  their  own 
vessels.  Sometimes  the  edge  of  the  opening  in  the  skull  can  be  felt.  They 
are  seldom  very  prominent^ — often  are  hardly  raised  at  all  above  the  surface 
of  the  skull,  but  feel  like  softened  pulsating  spots  in  the  bone ;  and  they  are 
either  single  or  multiple.  Those  which  are  little,  if  at  all  raised,  have  been 
sometimes  described  as  aneurisms  of  the  bone.§  Those  tumours  which  pulsate 
actively,  and  especially  those  which  are  multiple,  will  usually  be  found  to 
be  soft  cancer  of  a  very  vascular  kind  springing  from  the  diploe.  Those 
which  receive  pulsation  from  the  brain  are  either  soft  cancer,  or  tibro-cellular 
or  fibrous  tumours,  affecting  the  dura  mater,  and  perhaps  originating  in  it. 
Some  of  them,  however,  affect  the  bones  of  the  skull  to  an  equal  or  even 
greater  extent,  so  that  it  is  not  easy  to  form  an  opinion  as  to  their  origin. 
A  symptom  which  is  often  of  value  as  distinctive  of  tumours  penetrating 
the  skull,  but  which  is  only  met  with  at  an  early  period,  is  the  presence 
of  a  thin  crackling  parchment-like  layer  of  bone  over  the  tumour. 

Some  of  these  tumours  have  been  met  with,  which  have  been  entirely 
reducible  within  the  skull.  Nelaton  ||  gives  a  renuirkable  case,  in  which 
several  such  tumours  formed,  and  disappeared  temporarily,  but  grew  again 
and  proved  to  be  cancerous. 

If  the  question  of  the  treatment  of  such  tumours  needs  discussion,  little 
can  be  said  beyond  urging  the  propriety  of  not  meddling  with  them.  This 
again  might  seem  almost  unnecessary  ;  but  it  is  surprising  how  often,  either  from 
mistakes  in  diagnosis,  or  from  inability  to  resist  the  patient's  entreaties,  surgeon* 
do  commit  themselves  to  an  attempt  at  such  operations.  Such  attempts,  how- 
ever, are  unjustifiable  on  every  ground.  It  has  been  stated  above  that  these 
tumours  are  innocent  or  malignant.  In  the  former  case,  an  operation  will 
probably  hasten  death ;  and  in  the  latter,  it  will  certainly  not  retard  it.  The 


*  Path.  Soc.  Trans,  vol.  xvi.  p.  12. 

t  Translated  by  Mr.  Drewry  Ottley  in  a  volume  of  seleotions  from  the  Memoirs  of 
the  Academy  of  Surgery  of  Paris,  published  by  the  Sydenham  Society. 
\  Compare  the  eases  numbered  1  and  19. 
§  E.g:.  by  Cruveilhier,  Anat.  path.  liv.  33,  pi.  4. 
I  Fath.  Chir.  vol.  ii.  p.  631. 
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innocent  tumours  are  by  no  means  necessarily  fatal.*  No  operation  could  be  of 
any  avail  sbort  of  one  which  would  remove  the  whole  of  the  skullcap  around 
the  diseased  parts,  and  allow  of  the  avulsion  of  the  tumour  from  the  dura  mater  ; 
and  although  instances  of  recovery  from  such  barbarous  proceedings  are  on 
record,!  they  would  not  now  be  attempted.  But  to  cut  into  a  tumour  of  this 
sort,  with  no  prospect  of  removing  it  entirely,  is  surely  still  less  justifiable.  In 
cancer  no  operation  should  ever  be  thought  of,  unless  there  is  almost  a  certainty 
of  removing  the  whole  d'sease;  and  this  rule  is  the  more  absolute,  the  more 
vital  the  organ  is  in  which  the  disease  occurs. 

Hydrocephalus. — Surgeons  are  sometimes  consulted  with  respect  to  sur- 
gical measures  in  ca^es  of  chronic  hydrocephalus ;  and  hence  it  becomes 
necessary  to  say  something  in  this  place  about  this  disease,  as  far  as  relates  to 
its  surgical  treatment.  The  acute  affections  of  the  brain  (encephalitis,  acute 
hydrocephalus,  or  strumous  meningitis,  &c.)  are  so  exclusively  the  province 
of  the  physician,  that  they  will  not  be  mentioned  here  ;  more  especially  as  it 
would  be  impossible  to  do  justice  to  the  subject  without  more  space  than  is 
at  my  command.  The  effusion  in  chronic  hydrocephalus  may  be  external 
or  internal  to  the  ventricular  cavity  ;  it  may  depend  on  malformation  of  tlie 
brain,  on  atrophy,  on  chronic  inflammation,  or  on  injury  ;  and  the  curability 
of  the  disease  depends  so  essentially  on  these  circumstances,  that  they  must  be 
maturely  weighed  before  an  opinion  for  or  against  surgical  interference  is 
given.  Cases  of  external  hydrocephalus  (i.e.  of  dropsy  of  the  arachnoid 
cavity)  are  usually  regarded  as  less  hopeless  than  those  of  dropsy  of  the 
ventricles.  The  diagnosis  of  the  two  conditions  is  by  no  means  certain  in  any 
case  ;  in  fact,  Dr.  West  {  says  that  their  symptoms  are  nearly  identical ;  but 
some  indications  can  be  drawn  from  the  history,  and  a  probable  guess  at  any  rate 
may  be  formed  from  the  appearance  of  the  eyes.  In  those  cases  of  hydrocephalus 
which  are  congenital  there  is  usually  extensive  malformation  of  the  brain, 
and  the  fluid  may  be  expected  to  be  found  in  the  cavity  of  the  ventricles, 
although  it  is  not  unlikely  that  there  may  also  be  fluid  external  to  the  brain. 
At  any  rate  treatment  will  be  useless.  In  cases,  on  the  other  hand,  which  can 
be  clearly  traced  to  injury,  the  probability  will  be  tli at  the  fluid  is  external; 
and  there  will  be  more  hope  from  treatment.  In  atrophy  of  the  brain,  the  hy- 
drocephalus will  be  external ;  in  chronic  inflammation,  internal ;  but  I  know 
of  no  symptoms  or  facts  from  which  these  conditions  can  be  diagnosed. 

The  aspect  of  a  case  of  hydrocephalus  is  verj^  peculiar.  The  fontanelle  is 
widely  expanded  and  often  very  tense  ;  the  sagittal  and  frontal  sutures  are 
opened  out,  and  thus  the  two  halves  of  the  frontal  bone  are  driven  outwards, 
and  the  frontal  eminences  project  on  either  hand,  giving  a  peculiar  square 
shape  to  the  head,  and  great  height  to  the  forehead.  The  base  of  the  skull  is 
driven  downwards;  and  thus  the  orbital  plates  of  the  frontal  bone  are  pushed 
into  the  orbit,  displacing  the  eyes,  which  look  outwards  and  downwards,  and 
are  also  more  prominent  than  natural.  Frequently,  also,  the  eyes  have  that 
unsteadiness  of  action  and  vacant  expression  which  accompanies  partial  blind- 
ness in  infancy.  The  occiput  is  driven  more  or  less  downwards  and  backwards. 
On  feeling  the  head,  in  an  old-standing  case,  isolated  patches  of  bone  (Wormian 


*  There  is  in  St.  George's  Hospital  Museum  a  preparation  showing  a  fibrous  tumour 
of  the  skull  and  dura  matpr,  which  had  perforated  the  latter  membrane  and  was 
lying  on  the  brain,  from  which  it  received  a  very  decided  pulsation.  The  patient 
suffered  from  occasional  fits,  loss  of  memory,  vertigo,  and  sickness  ;  but  he  survived  the 
appearance  of  the  tumour  more  than  fifteen  years;  and  finally  died,  at  a  tolerably 
advanced  age,  of  a  disease  quite  unconnected  with  that  on  the  skull. 

t  Louis,  op.  cit.  obs.  19,  p.  114;  a  case  in  which  a  piece  of  bone,  six-and-a-half 
inches  in  circumference,  was  removed  by  the  application  of  numerous  crowns  of 
trephine  on  several  occasions  ;  and  a  '  fungous  substance  '  was  said  to  have  been 
removed  from  the  dura  mater.  The  whole  description  and  history,  however,  seem  to 
show  that  this  was  merely  a  ease  of  caries  of  the  skull,  and  the  fungous  substance 
only  the  product  of  inflammation. 

\  Lectures  on  the  Diseases  of  Infancy  and  Childhood,,  lect.  ix. 
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bones)  will  often  be  felt  in  the  sutures.  Very  large  veins  ramify  over  the  thin 
scalp,  and  the  fluid  often  shines  through  its  attenuated  coverings. 

Of  these  characters,  the  position  of  the  eyes  is  different  in  external  and  in- 
ternal hydrocephalus,  inasmuch  as  the  displacement  of  the  base  of  the  skull 
depends  mainly  on  accumulation  in  the  ventricle ;  and  therefore  the  eyes  are 
less  likely  to  be  driven  out,  when  the  fluid  is  confined  in  the  cavity  of  the 
membranes,  since  in  all  recorded  cases  the  accumulation  in  external  hydroce- 
phalus has  been  limited  to  the  vertex  of  the  skull.* 

Surgical  treatment. — If  the  child  be  in  fair  general  health,  and  not  obviously 
beyond  hope  of  relief,  the  question  occurs  whether  mechanical  means  will  be 
of  any  avail  in  checking  or  removing  the  effusion.  I  am  not  aware  that  any 
success  has  attended  the  use  of  internal  remedies.  I  have  often  made  patient 
trial  of  mercury,  and  believe  it  to  be  quite  inert,  as  far  as  procuring  any  re- 
absorption  of  the  fluid  goes.  Nor  can  I  say  that  I  have  found  any  benefit  from 
mercurial  or  other  applications  to  the  scalp.  Pressure  on  the  skull,  or  puncture 
of  the  fluid  collection  (paracentesis  capitis),  are  the  orAy  means  which  hold  out 
any  rational  prospect  of  benefit ;  and  although  I  cannot  recall  any  case  of 
success  under  my  own  observation,  I  do  not  dissuade  their  use  whenever  the 
disease  is  not  congenital,  or  accompanied  by  other  malformation,  or  complicated 
with  symptoms  of  active  disease.  There  seems  more  prospect  of  benefit  from 
using  these  measures  simultaneously  than  separately.  In  puncture  of  the  skull 
a  point  must  be  selected  away  from  the  middle  line,  in  order  to  avoid  the  sinus, 
and  away  from  any  large  vein.  A  very  fine  trocar  should  be  used,  and  only  a 
very  small  quantity  (say  two  ounces)  of  fluid  withdrawn,  careful  compression 
of  both  sides  of  the  skull  being  maintained  meanwhile.  If  convulsions  come 
on,  the  instrument  should  be  at  once  withdrawn.  A  cap  should  be  in  readiness, 
made  of  sheet-caoutchouc,  perforated  with  small  round  holes,  to  avoid  heat  of 
the  head,  and  while  unstretched  slightly  too  small  for  the  head  ;  and  this  should 
be  applied  directly  on  the  withdrawal  of  the  canula.  If  the  child's  condition 
is  improved,  or  not  made  worse,  by  the  flrst  puncture,  it  can  be  repeated  in  a 
few  days,  but  not  in  the  same  place.  The  operation,  however,  is  often  followed 
by  convulsions ;  and  it  has  seemed  to  hasten  death.  Still  the  disease  itself  is 
so  miserable  and  fatal,  that  anything  which  holds  out  a  prospect  of  relief,  and 
does  not  entail  suffering,  may  be  tried.  I  have  sometimes  contemplated  the 
possibility  of  Injecting  iodine  in  this  disease,  bu*-.  have  not  hitherto  met  with  a 
case  in  which  I  could  think  the  attempt  justifiable. 

Almost  every  case  of  chronic  hydrocephalus  proves  fatal,  if  the  eff'usion  is 
so  extensive  as  to  cause  obvious  increase  in  the  size  of  the  skull.  At  the  same 
time,  a  few  patients  survive  to  maturity,  as  the  man  (Cardinal)  whose  bust  is 
in  most  pathological  museums,  and  who  lived  to  the  age  of  29  ;  and  in  a  few 
cases  the  affection  disappears  by  spontaneous  cure.  In  some  cases,  where, 
without  obvious  malformation,  there  is  some  defect  of  intellect  or  temper,  the 
only  post-mortem  appearance  has  been  internal  hydrocephalus  to  a  slight  amount. 
Such  was  the  ease  in  the  body  of  a  youth,  otherwise  well  formed  and  healthy, 
who  was  beaten  to  death  by  his  schoolmaster  a  few  years  ago.  The  brain  was 
well  formed  ;  but  the  ventricles  large,  slightly  compressing  the  convolutions, 
and  containing  a  large  quantity  of  limpid  serum. 

A  case  was  related  to  the  Royal  Medical  and  Chirurgical  Society,  by  Dr. 
Thompson  of  Newcastle-on-Tyne,  in  which  a  collection  of  fluid  formed  after  a 
contusion  received  by  an  infant  two  weeks  old,  and  gradually  produced  all  the 
symptoms  of  external  hydrocephalus.  The  head  was  twice  punctured.  At 
the  first  operation,  clear  watery  fluid  was  drawn  off",  and  continued  to  ooze  from 
the  puncture  for  some  time.  Convulsions  occurred  ten  days  Rafter  the  operation, 
attributed  to  the  cutting  of  some  teeth.  Another  puncture,  five  weeks  after 
the  former,  proved  permanently  successful :  the  fluid  drawn  off"  was  more  milky. 
Neither  specimen  seems  to  have  been  analysed.! 


*  This  point  was  elaborated  by  Mr.  Prescott  Hewett  in  his  lectures  at  the  Royal 
College  of  Surgeons. 

t  Med.  Chir.  Proc.  June  28,  1864. 
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The  Face. 

The  regional  surgery  of  the  face  demands  but  little  consideration  in  this 
place,  since  the  gi-eater  number  of  its  affections  have  been  spoken  of  in  other 
parts  of  the  work.  Thus  the  operations  for  remedying  the  deformities  which 
are  so  frequent  in  this  part  will  be  found  treated  of  under  the  head  of  Plastic 
Surgery;  salivary  fistula  under  Injuries  of  the  Face ;  and  all  the  various 
affections  of  the  Mouth,  Jaws,  and  Gums  under  those  headings.  The  tumours 
situated  in  the  cheek  and  parotid  region,  however,  have  not  been  elsewhere 
described  ;  and  as  they  are  of  frequent  occurrence,  and  of  much  surgical  interest, 
we  must  devote  a  little  space  to  this  topic. 

Tumours. — The  most  frequent  tumour  in  the  cheek  is  the  common  sebaceous 
cyst,  which  in  male  subjects  is  developed  in  front  of  the  ear  H.e.  in  the  hairy 
part  of  the  face),  only  a  little  less  often  than  it  is  found  in  the  hairy  scalp.  Its 
diagnosis  is  obvious,  and  its  treatment  easy ;  but  when  it  dips  down  more 
deeply  than  usual,  and  lies  near  Steno's  duct,  care  must  be  taken,  in  dissecting 
it  out,  to  keep  close  to  the  cyst.  These  cysts  can  in  this  region  be  removed 
most  readily  by  slitting  them  across  with  the  skin ;  and  this  plan  also  involves 
a  more  limited  incision,  which  is  an  important  consideration  here.  The  incision 
should  be  horizontal,  and  the  knife  be  kept  as  much  as  possible  in  the  horizontal 
direction,  in  order  not  to  wound  the  duct  or  nerve. 

Cysts  of  other  kinds  are  also  occasionally  seen.*  I  have  treated  one  in  the 
substance  of  the  cheek,  in  a  child  five  years  of  age,  attributed  to  a  blow 
received  in  very  early  infancy,  and  containing  fluid  exactly  resembling  blood. 
Iodine  injection  was  practised,  and  I  believe  successfully;  but  the  patient  was 
lost  sight  of  before  the  event  of  the  case  could  be  positively  affirmed.  I  have 
also  seen  watery  cysts  in  the  neighbourhood  of  the  parotid  gland ;  but  the 
most  frequent  tumour  in  tliis  part  is  the  glandular  parotid  Unnour.  Tliis  is  a 
firm  hard  lump,  situated  generally  below  and  behind  the  lobe  of  the  ear,  but 
sometimes  in  front  of  it,  and  is  probably  developed  in  one  of  the  absorbent 
glands  which  lie  over  the  parotid  in  that  situation  ;f  or  it  is  supposed  by  some 
authors  to  be  occasionally  developed  in  the  fibrous  envelope  of  the  gland.  It 
bears  a  striking  analogy  to  those  glandular  (adenoid)  tumours  which  lie  in  the 
neighbourhood  of  other  fflauds,  such  as  the  mammary  and  the  prostate,  and  is 
described  by  a  recent  French  author  as  a  hypertrophy  of  the  parotid. J  It 
grows  slowly,  displacing  the  parotid  gland,  pressing  more  or  less  on  the  parts 
contained  in  that  gland,  and  sometimes  burying  itself  deeply  behind  the  ramus 
of  the  jaw.  Its  structure  is  very  firm  and  solid,  consisting  usually  of  well- 
formed  fibrous  tissue,  mixed  with  glandular  elements,  in  which  portions  of 
cartilage  are  often  found  ;  and  it  frequently  has  one  or  more  cysts  in  its 
interior.  Its  continued  growth  produces  deformity,  frequently  loss  of  hearing 
or  difficulty  of  mastication,  and  more  rarely  palsy  of  the  features  on  the 
afiected  side  ;  and  so  its  removal  is  very  desirable.  But  the  operation  is  often 
attended  with  unpleasant,  and  sometimes  even  dangerous,  consequences,  from 
lesion  of  the  large  vessels  and  of  the  facial  nerve ;  therefore  some  caution 
should  be  exercised,  both  in  giving  an  opinion  on  the  probable  result  of  the 


*  Short  references  to  several  cases  of  cy.«ts  of  various  kinds  situated  in  the  face  may 
be  found  in  Jamain,  Manuel  de  Pathologie  et  de  Clbuqiie  chir.  vol.  ii.  p.  42.  Care 
must  be  taken  to  distinguish  between  a  watery  cyst  and  a  collection  of  fluid  in  the 
expanded  duct  of  the  parotid  from  wound  or  obstruction  of  that  duct.  Cases  of  this 
latter  affection  will  be  found  described  by  Jarjavay,  Mem.  de  la  Soc.  de  Chir.  vol.  iii. 
p.  492.  It  will  be  recognised  by  the  position  of  the  swelling,  its  increase  in  volume 
diiring  mastication  (when  possibly  some  slight  escape  of  saliva  may  take  place  through 
min\it«  openings  on  the  skin  of  the  cheek),  and  the  dryness  of  that  side  of  the  mouth. 
The  treatment  consists  in  re-establishing  the  opening  into  the  mouth. 

t  See  the  figure  by  Mascagni  of  the  Ijonphatic  system  of  the  face,  reproduced  in 
Gray's  Anatomy,  .5th  ed.  p.  44.5. 

}  Bauchet,  in  Mem.  de  la  Soc.  de  Chir.  v.  289. 
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case,  and  in  operating  on  tlie  tumour.  As  with  tumours  in  the  neck,  the  main 
element  of  safety  in  these  operations  is  to  have  a  very  free  access  to  the  surface 
of  the  tumour  in  some  position  where  it  can  be  approached  safely,  which  in  the 
parotid  tumour  will  be  at  its  posterior  edge.  For  this  purpose  a  | — shaped 
incision  will  be  most  convenient,  the  vertical  line  passing  down  the  posterior 
edge  of  the  tumour.  The  growth  will  generally  be  found  enclosed  in  a  distinct 
capsule  ;  and  if  the  latter  be  freely  opened,  and  the  knife  kept  close  upon  and 
directed  towards  the  surface  of  the  tumour,  the  operation  is  usually  completed 
without  accident.*  But  the  position  of  the  facial  nerve,  the  external  carotid 
artery,  and  the  large  trunk  which  forms  the  commencement  of  the  external 
jugular  vein,  must  be  carefully  kept  in  mind.  I  have  often  seen  each  of  these 
parts  wounded ;  and,  indeed,  it  may  be  mechanically  impossible  to  remove  the 
tumour  without  dividing  the  nerve.  If  the  artery  is  wounded,  this  happens 
generally  in  the  last  stage  of  the  dissection,  and  there  is  frequently  no  dilliculty 
in  securing  it.  When  the  tumour  passes  into  the  neck,  its  removal  is  of  course 
more  hazardous ;  as  also  when  it  dips  under  the  ramus  of  the  lower  jaw.  If 
the  trunk  or  a  main  branch  of  the  facial  nerve  has  been  severed,  a  most 
unpleasant  drawing  of  the  features  is  the  immediate  result ;  and  this  condition 
is  very  likely  to  remain  permanently.  It  is  true  that  simple  wounds  of  nerves 
rapidly  heal,  and  often  without  loss  of  function  ;  but  the  division  of  a  nerve  in 
the  cavity  of  a  large  wound,  where  the  cut  ends  may  not  be  in  contact,  or  may 
become  separated  afterwards  by  inflammatory  products,  is  another  matter.+ 
However,  palsy  of  the  nerve  may  be  produced  by  inflammation  occurring  in  its 
neighbourhood,  without  any  wound,  or  with  only  a  slight  injury  to  the  nerve 
itself;  and  this  palsy  will  be  transient.  The  circumstance  will  be  distinguished 
by  the  fact  of  the  palsy  net  occurring  instantaneously  after  the  operation,  and 
being  at  first  incomplete.  If  the  tumour  should  extend  far  forward,  Steno's 
duct  is  endangered,  and  may  be  divided,  leading  to  a  salivary  fistula,  which, 
however,  if  treated  in  the  usual  way,  may  prove  curable.  J 

These  tumoui's  are  sometimes  observed  to  recur,  and  in  all  probability  this  is 
usually  in  consequence  of  a  portion  having  been  left  behind  at  the  former 
operation ;  but  the  recurrence  of  adenoid  tumours  in  other  parts  §  should  make 
us  hesitate  to  admit  that  this  is  the  only  cause.  The  most  interesting  case  is 
the  one  recorded  by  Langenbeck.||  Here  the  original  tumour  was  clearly 
distinguished,  by  its  difference  of  appearance,  fro  n  the  substance  of  the  gland 
in  which  it  was  imbedded.  After  a  year  it  recurred.  The  extirpation  was 
then  difficult,  and  involved  a  wound  of  the  facial  nerve,  and  persistent  facial 
paralysis.  Five  years  afterwards  the  patient  presented  himself  with  a  tumour 
beneath  the  sterno-mastoid,  as  large  as  a  child's  head,  which  adhered  to  the 
periosteum  of  the  inside  of  the  jaw,  passed  down  on  to  the  styloid  process, 
rested  on  the  sheath  of  the  common  carotid  artery,  and  had  the  internal 
jugular  vein  imbedded  in  it.  The  extirpation  of  this  tumour  was  nevertheless 
successfully  effected,  and  even  without  injury  to  the  vein. 

The  other  tumours  of  the  face  derive  too  few  peculiar  characters  from 
their  anatomical  relations  to  detain  us  at  present.  I  would,  however,  just 
mention  a  very  singular  tumour,  spoken  of  by  MM.  Berard  and  Denonvilliers 


*  A  case  related  by  Vanzetti,  Observation  de  tumeur  fibreuse  de  la  parotide,  Bull, 
de  la  Soc.  anat.  de  Paris,  1844,  p.  40,  in  which  the  tumour  was  of  very  large  size,  and 
passed  inside  of  the  ramus  of  the  jaw,  will  show  the  importance  of  recognising  and 
keeping  within  this  capsule.  When  this  is  done,  large  portions  can  be  detached  with- 
out any  cutting ;  and  the  capsule  is  sure  to  separate  the  operator  from  any  important 
structiu-e  which  may  be  endangered.    See  also  Liston,  Prac.  Surg.  4th  ed.  p.  324. 

t  In  a  case  related  by  Bauchet,  op.  cit.  p.  337,  the  operator,  M.  Lenoir,  having 
recognised  the  two  ends  of  the  facial  nerve,  which  he  had  divided,  placed  them  in  eon- 
tact,  and  the  paralysis  was  only  transient. 

I  Salivary  listula  occurred  in  3,  and  facial  paralysis  in  3,  out  of  ]  1  such  operations 
related  by  M.  Bauchet. 

§  See  Diseases  of  the  Breast,  p.  260. 

I  Archiv  f.  klin.  Chirurgic,  i.  4. 
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{Compmd.  de  Chir.  iii.  99),  formed  apparently  by  a  distension  of  the  frontal 
sinus,  producing  intense  pain,  displacement  of  the  eye,  and  a  large  accumu- 
lation of  gas  in  the  superficial  parts  of  the  face  communicating  with  the  neck. 
The  patient  was  under  the  care  of  M.  Jarjavay,  and  recovered  after  the  tumour 
had  been  laid  open  and  had  suppurated. 

Finally,  I  ought  perhaps  to  say  a  few  words  about  those  great  tumours 
which  sometimes  spring  from  the  bones  of  the  face,  and  produce  horrible  de- 
formity by  driving  the  eyes  out,  distorting  the  features,  &c.  They  have  been 
alluded  to  in  the  essay  on  Diseases  of  the  Mouth,  vol.  iv.  p.  467,  as  '  hyper- 
trophies of  the  upper  jaw-bones,'  the  name  by  which  Mr.  Stanley  described 
them.  Some  of  them  are  of  this  nature  ;  others  are  diffused  enchondromata, 
springing  from  the  base  of  the  skull.  In  a  very  remarkable  specimen,  in  St. 
George's  Hospital  Museum,  described  and  figured  by  the  writer  in  PatJi.  Soc. 
Tram.  vol.  x.  p.  250,  the  tumour  almost  fills  the  anterior  fossa  of  the  base  of 
the  skull,  and  has  pushed  both  eyeballs  completely  out  of  the  orbits,  besides 
filling  the  nasal  cavity  and  projecting  on  the  cheeks.  When  such  tumours 
have  been  less  exten.sive,  and  free  from  cerebral  symptoms,  attempts  have  been 
made  to  remove  them  ;  *  but  these  have  failed,  in  consequence  of  the  extent  of 
attachment  of  the  tumour  to  the  base  of  the  skull.  Very  careful  examination  is 
therefore  necessary  before  the  surgeon  commits  himself  to  any  such  attempt ;  and 
it  is  only  when  there  is  sufficient  reason  for  believing  that  the  tumour  has  a  com- 
paratively narrow  attachment,  that  the  attempt  holds  out  much  encouragement. 
If  the  eyes  are  widely  separated,  and  pretty  equidistant  from  the  middle  line ; 
if  the  parts  of  the  tumour  within  reach  are  fixed  to  the  bones  of  the  face;  and 
if  ossification  or  calcification  seems  to  be  proceeding  extensively  in  the  mass, — 
the  obstacles  to  the  operation  will  probably  be  found  insuperable ;  nevertheless, 
it  is  quite  possible  that  the  removal  of  the  cartilaginous  surface  of  the  tumour 
may  at  any  rate  arrest  its  growth  ;  and  in  these  frightful  cases  it  is  justifiable 
to  run  considerable  risks.  The  absence  of  dilatation  of  the  face  from  outward 
pressure  of  the  malar  or  superior  maxillary  bones  is  a  favourable  diagnostic 
indication,  as  tending  to  show  that  the  nasal  cavities  are  alone  implicated. 
I3ut  even  then  the  base  of  the  tumour  may  be  so  extensive  or  so  remote  that  its 
complete  removal  is  impossible. 

The  opening  of  the  mouth  is  occasionally  much  narrowed  and  displaced. 
This  occurs  as  a  consequence  of  ulcerative  and  gangrenous  affections  of  the 
soft  parts,  and  sometimes  also  of  the  bones ;  from  lupus,  rodent  or  cancroid 
ulcer  of  the  face,  mercurial  ulceration,  cancrum  oris,  burns,  or  wounds  which 
have  taken  on  an  unhealthy  action.  The  deformity  is  excessive  ;  nutrition  is 
sometimes  seriously  impaired  from  the  limitation  of  the  movements  of  the  jaw, 
as  well  as  the  narrowing  of  the  opening  of  the  mouth  ;  and  an  attempt  at  cure 
is  imperative.  In  all  such  cases  much  care  ought  to  be  taken  to  ascertain,  if 
possible,  the  condition  of  the  parts  inside  the  mouth.  Sometimes  the  gums 
and  cheek  are  incorporated,  or  the  jaws  may  be  partially  ankylosed.  Fre- 
quently large  masses  of  foul  deposit  exist  around  the  teeth.  If  the  parts 
within  the  mouth  are  very  firmly  adherent,  and  the  mucous  membrane  greatly 
altered  from  its  natural  condition  and  cicatrised,  there  is  not  much  hope  of 
success  from  surgical  operation ;  but  if  the  mucous  membrane  be  movable  on 
the  skin,  an  incision  may  be  made  outwards  from  the  corner  of  the  opening,  a 
portion  of  the  skin  may  be  removed,  leaving  the  mucous  membrane,  which  is 
then  to  be  divided,  and  the  mucous  flaps  stitched  to  the  edges  of  the  skin. 
In  this  manner,  if  primary  union  be  obtained,  there  is  the  less  risk  of  the 
"ipening  recontracting.  Or,  if  this  be  impossible,  two  flaps  of  skin  may  be 
drawn  dowu  from  the  face  and  united  to  the  edges  of  the  incision,  with  their 
cutaneous  surfaces  towards  each  other.  If  these  will  unite  kindly  to  the  raw 
surfaces  left  by  the  incision,  the  re-adhesion  of  the  edges  of  the  wound,  and 


*  Viz.  once  by  Mr.  Morgan  of  Guy's  Hospital,  and  again  by  Mr.  Moore;  the  model 
of  the  head  in  the  former  case  is  in  the  Museum  of  Guy's  Hospital. 
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its  consequent  cicatrisation,  with  reproduction  of  the  deformity,  may  possibly 
be  obviated.  But  it  must  be  allowed  that  the  parts  are  often  so  diseased  and 
scarred,  both  around  the  opening  and  for  a  long  distance  on  the  cheek,  that 
neither  of  these  plans  is  feasible.  In  the  only  case  in  which  I  have  had  an 
opportunity  of  trying  this  proceeding,*  the  substance  around  the  oral  opening 
was  so  completely  altered  in  character,  that  it  was  impossible  to  separate 
mucous  membrane  from  skin ;  while  the  parts  on  the  cheek  and  chin  were 
so  changed  from  their  natural  condition,  that  it  would  have  been  hopeless  to 
endeavour  to  transplant  skin.  Under  such  circumstances,  as  also  when  the  parts 
inside  are  extensively  cicatrised,  it  would  be  well  to  give  a  patient  trial  to 
dilatation  by  means  of  conical  pads  of  ivory,  compressed  box-wood,  or  some 
similar  smooth  substance,  so  contrived  as  to  make  gradually  increasing  pressure 
against  the  opening.^ 

Inflammatory  affections  about  the  parotid  or  other  salivary  glands  are  of 
very  frequent  occurence  ;  especiall}'  the  trivial  contagious  atfection  so  common 
in  children  called  the  mumps,  which  consists  in  swelling  of  and  around  the 
parotid,  submaxillary,  and  sublingual  glands,  accompanied  with  some  pain  and 
stiffness  in  using  the  jaw.  It  is  ordinarily  confined  to  one  side  at  first ;  but  is 
very  liable  to  spread  to  the  other.  Generally  it  is  quite  devoid  of  danger,  or, 
in  fact,  of  any  importance,  and  requires  no  treatment  beyond  a  warm  fomenta- 
tion or  poultice,  with  perhaps  some  saline  diaphoretic.  But  cases  in  which  the 
inflammation  has  been  transferred  (by  metastasis,  as  the  term  is)  to  the  testicle 
have  been  already  referred  to  (p.  108)  ;  and  the  same  thing  takes  place  in  the 
female  mamma,  though  more  rarely  ;  while  metastatis  to  the  brain  appears  to 
have  been  noticed.  These  complications  must  be  treated  in  the  same  way  as 
similar  inflammations  excited  by  other  causes. 

Inflammation  of  these  parts  may  also  be  excited  by  the  use  of  sialog-ogue 
medicines,  especially  mercury ;  or  intlammatioa  accompanied  by  salivation 
may  occur  spontaneously.  In  the  former  case  the  disuse  of  the  irritant,  with 
the  frequent  employment  of  astringent  gargles,  and  the  internal  administration 
of  tonics  with  chlorate  of  potash  and  nutritious  fluid  diet,  are  the  measures 
indicated.  Spontaneous  inflammation  of  the  salivary  glands  is  generally  more 
rebellious  to  treatment :  the  general  health  and  the  local  condition  of  the 
gums  should  be  the  first  objects  of  enquiry  and  attention.  If  there  be  much 
swelling  and  tenderness  about  the  parotid,  leeches  may  be  of  service.  When 
the  inflammation  has  become  chronic,  the  local  application  of  iodine,  or  the 
careful  use  of  mercurial  ointments,  is  indicated. 

These  complaints  are  all  of  them  liable  to  end  in  abscess ;  and  such 
abscesses,  bound  down  by  the  firm  fascia  which  covers  the  parotid  gland,  are 
both  painful  in  themselves  and  distressing,  from  the  impediment  they  offer  to 
mastication.  They  have  been  also  known  to  burst  into  the  meatus  auditorius, 
and  to  burrow  about  to  a  great  extent  in  the  neck.  They  should  be  opened 
early  ;  but  it  is  desirable,  in  all  affections  of  the  face  and  its  neighbourhood,  to 
avoid  too  free  incisions ;  and  if  the  opening  be  made  sutiiciently  early,  a  mere 
puncture  through  the  skin,  with  a  tolerably  free  division  of  the  subcutaneous 
parts,  including  the  fascia,  will  suffice.  If  a  more  extensive  incision  be 
required,  the  natural  foldings  of  the  skin  must  be  studied,  and  its  direction  be 
made  to  correspond. 

Abscesses  are  occasionally  produced  by  calculi  imbedded  in  the  duet  of  tlie 
parotid  gland.  The  existence  of  such  calculi  in  some  cases  of  ranula  has  been 
already  noticed,  vol.  iv.  p.  224  Their  composition  is  phosphate  of  lime,  with 
a  little  triple  phosphate.  If  such  an  abscess  be  idlowed  to  burst  externally  or 
be  opened  on  the  cheek,  a  salivary  fistula  will  probably  result.    Hence  it  is 


*  The  case  was  reported  by  Mr.  Sercombe,  in  the  Med.-Chir.  Trans,  vol.  xxxix. 
p.  95. 

t  See  the  essay  on  Injuries  of  the  Face,  vol.  ii.  p.  425.  On  this  subject  consult 
Weruher,  Handbuch  dcr  allgcnuinm  Chirurgie,  vol.  iv.  p.  18. 
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important  to  open  the  abscess  and  remove  the  foreign  body  (which  can  easily 
be  felt)  from  the  interior  of  the  mouth. 

The  face  is  liable  to  be  attacked  by  epithelial,  rodent,  and  lupous  ulceration. 
The  nature  of  these  various  forms  of  disease  has  been  discussed  in  other  essays, 
and  their  diagnosis  and  treatment  has  been,  as  far  as  possible,  pointed  out. 
But  the  interesting  question  remains  for  discussion  in  this  place,  what  resources 
has  operative  surgery  in  the  treatment  of  these  affections  when  they  attack  the 
face  ?  Few  surgeons  of  experience  can  have  been  without  opportunities  of 
witnessing  the  frightful  condition  which  is  induced  by  cancroid  and  rodent 
ulceration  of  the  face.  The  features  gradually  and  slowly  yield  to  the  progi-ess 
of  the  disease ;  the  soft  parts  are  eaten  away ;  the  bones  crumble,  or  become 
necrosed ;  the  nose  and  mouth,  and  sometimes  the  orbit  also,  fall  into  one 
cavity,  and  yet  the  patient  lives  on,  though  frequently  suffering  terrible  pain ; 
and  although  presenting  a  condition  of  incurable  mutilation,  which  no  feelings 
of  humanity  can  prevent  our  regarding  with  some  amount  of  repugnance.  The 
disease  is  too  generally  regarded  as  a  hopeless  one,  and  the  surgeon  is  glad  to 
escape  from  his  patient.  Yet,  in  the  case  of  rodent  ulcer  almost  certainly,  and 
in  many  of  the  cases  regarded  as  epithelioma  very  probably,  if  the  disease 
were  destroyed  entirely  and  in  its  whole  extent,  the  patient  would  be  restored 
to  good  general  health,  the  edges  would  cicatrise,  and  the  gap  in  his  features 
could  be  tilled  up  by  some  of  the  many  kinds  of  mask,  or  false  features,  which 
the  ingenuity  of  our  dentists  and  mechanicians  has  produced.*  Much 
encouragement  for  boldness  in  operating  on  such  cases  when  occurring  in  the 
face  may  be  drawn  from  the  treatise  of  the  late  Mr.  Moore  on  Rodent  Cancer, 
where  some  striking  instances  of  the  success  of  the  treatment  are  detailed.  I 
may  be  allowed  to  cite  the  following  passage  (p.  52) : — 'The  knife  and  caustic 
may  be  so  combined  that  the  surgeon  shall  extirpate  the  disease  in  a  very 
advanced  stage,  protecting  the  patient  absolutely  from  pain  and  shock  by  the 
use  of  chloroform,  and  the  subcutaneous  injection  of  morphia,  and  supplying  by 
a  suitable  mask  the  shrunken  gap  which  is  left  after  the  cicatrisation  of  the 
wound.  I  first  found  how  far  such  an  operation  could  be  carried  in  the  case  of 
Mai-y  H.,  in  which  I  removed  all  the  margin  and  contents  of  the  right  orbit, 
with  the  brids'e  of  the  nose,  and  laid  a  paste  of  the  chloride  of  zinc  on  the 
fre.")hly-cut  surface,  which  still  presented  fragments  of  the  disease  in  the  exposed 
portions  of  the  bones.  Before  the  patient  awoke  from  the  effects  of  the 
chloroform,  I  injected  morphia  beneath  the  skin,  and  under  its  influence  she 
remained  asleep  for  six  hours,  and  awoke  free  from  pain.  In  five  weeks  the 
inodorous  slough  came  away,  the  wound  healed,  and  the  patient  lived  three 
years  in  comfort,  wearing  a  vulcanite  mask,  which  was  skilfully  moulded  and 
painted  to  represent  the  defective  features.  Another  patient  who  was  under 
the  care  of  Mr.  De  Morgan,  after  as  extensive  an  operation,  completely  recovered, 
and  afterwards  not  unfrequently  enjoyed  a  day's  shooting.  .  .  .  The  advantage 
of  this  method  of  treating  rodent  cancer  appears  to  consist  in  the  completeness 
of  the  caustic  action  of  the  chloride  of  zinc.  There  is  no  expenditure  of  it 
upon  the  dense  margin  of  the  disease,  but  it  acts  directly  upon  the  soft  tissues 
which  are  exposed  by  the  incisions.    These  apparently  healthy,  but  really 


*  Much  freedom  in  operating  on  these  cases  of  epithelial  ulceration  is  justifiable,  in 
order  to  relieve  the  wearing  pain  which  it  occasions,  even  if  for  no  other  motive.  A  man 
above  eighty  years  of  age  came  under  my  care  some  years  ago,  begging  for  relief  from 
the  pain  of  an  extensive  epithelial  ulcer  of  the  eyelids.  He  was  labouring  under 
disease  of  the  heart,  and  could  not  safely  be  brought  under  the  influence  of  eldoro- 
form,  but  he  had  great  courage,  and  submitted  to  the  operation  without  complaint.  I 
removed  the  whole  of  the  lower  and  about  half  of  the  upper  eyelid,  down  to  the  bone, 
and  filled  up  the  gap  with  a  flap  from  the  cheek.  This  united  perfectly.  He  was 
freed  from  his  distress,  and  no  return  of  the  disease  took  place  up  to  the  time  of  his 
death,  which  occim'ed  from  the  heart-disease,  in  his  sleep,  about  half  a  year  after  the 
operation. 
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morbid  parts,  are  readily  permeable  by  the  caustic,  and  they  can  be  destroj'ed 
to  any  depth  which  may  be  deemed  requisite.' 

The  Neck. 

The  chief  points  in  the  surgical  anatomy  of  the  neck  are  connected  with 
the  arrangement  of  the  cervical  fascia.  This  membrane  has  an  arrangement 
ill  the  neck  somewhat  similar  to  that  which  prevails  in  the  limbs,  although 
more  complicated ;  that  is  to  say,  it  consists  of  a  system  of  long  sheaths  or 
tubes,  which  surround  the  muscles  and  the  chief  vessels,  together  with  the 
trachea,  and  which  take  attachment  to  the  bony  framework  of  the  part — viz. 
to  the  lower  jaw  above,  the  clavicle  and  ribs  below,  and  the  spinal  column  at 
the  back.  As  the  fascia  lata,  if  traced  upwards,  will  be  found  continuov.s 
with  the  iliac  fascia  around  the  femoral  vessels,  so  the  cervical  fascia  may  be 
traced  behind  the  sternum  and  ribs,  till  it  becomes  continuous  with  the  outer 
layer  of  the  pericardium.  Now,  the  extensive  connections  of  this  fascia  ex- 
plain how  it  is  that  tumours,  lying  beneath  it  in  the  neck,  may  grow  to  such  a 
size,  may  pass  down  in  so  many  different  directions,  and  may  implicate  such 
important  parts  before  they  have  made  enough  progress  externally  to  induce 
the  patient  to  apply  for  their  removal ;  how  spreading  affections,  such  as 
diffuse  inflammation  or  abscess,  may  pass  down  into  the  cellular  tissue  of  the 
thorax,  and  the  disease  thus  be  withdrawn  from  all  possibility  of  successful 
treatment;  and  therefore  why  surgeons  always  regard  operations  conducted 
below  the  cervical  fascia  with  apprehension,  both  on  account  of  their  immediate 
dangers,  and  their  possible  complications. 

The  affections  which  attack  the  parts  superficial  to  the  cervical  fascia  do  not 
call  for  much  notice  here.  Sometimes,  however,  superficial  tumours  may  be 
met  with  in  this  situation,  which,  either  by  the  negligence  of  the  patient,  or 
the  ignorance  of  those  whom  he  has  consulted,  have  been  allowed  to  grow  to  a 
great  size.  A  striking  instance  of  this  is  the  fatty  tumour  figured  in  Liston's 
Practical  Surgery  (4th  ed.  p.  321),  and  which  was  as  large  as  the  patient's 
head.*  When  above  the  fascia,  these  gi-owths,  whatever  be  their  size,  may  be 
removed  with  as  little  risk  as  tumours  of  the  same  size  in  any  other  parts. 
The  signs  indicative  of  their  being  situated  over  the  fascia,  will  be  the  readi- 
ness with  which  the  finger  can  be  inserted  beneath  them  and  then  passed 
between  their  base  and  the  larynx,  or  the  sterno-mastoid  muscle,  their  mobility 
and  the  dimpling  of  the  skin  when  moved  over  them,  which  is  usually  noticed 
in  fatty  tumours. 

We  pass  on  to  consider  that  peculiar  form  of  watery  cyst  which  is 
described  as  hydrocele  of  the  neck.  This  tumour  is  sometimes  superficial  to 
the  cervical  fascia,  but  usually  more  deeply  seated ;  sometimes  congenital,  at 
others  an  affection  of  later  life;t  sometimes  simply  cystic,  at  others  of  a  more 
complex  anatomy.  The  first  point  to  be  established  is  the  character  of  the 
tumour,  and  the  next  its  situation.  Simple  watery  cysts,  or  true  hydroceles, 
are  such  as  are  destitute  of  all  solid  base,  and  contain  frequently  a  purely  watery 
fluid  ;  at  other  times,  more  or  less  of  the  constituents  of  the  blood  may  be 
found  mixed  with  the  fluid  (hEematocele).  The  cyst  is  usually  single.  From 
this  type  there  are  numerous  variations :  thus,  the  occurrence  of  a  congenital 
tumour,  consisting  of  one  or  two  cysts,  with  a  solid  basis,  is  sufficiently 
common  ;  and  the  number  of  the  cysts,  as  well  as  the  quantity  of  solid  matter, 
may  be  increased  until  the  whole  side  of  the  neck  is  filled  with  a  solid  tumour, 
in  which  cysts  with  various  contents  are  scattered.  This  latter  affection  is,  I 
believe,  always  congenital,  f 


*  See  also  a  case  in  Path.  Soc.  Trans,  vol.  xi.  p.  256. 

t  Gurlt,  Ueher  die  Cystengeschwiilste  des  Halses,  p.  210,  says  that  very  few  of  the 
recorded  cases  have  been  congenital. 

\  See,  on  the  subject  of  these  compound  cystic  tumom-s  of  the  neck,  a  paper  by  Mr. 
Caesar  Hawkins  in  Med.-Chir.  Trans,  vol.  xxii. ;  one  by  the  author  '  On  congenital 
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The  neck  is  undoubtedly  the  favourite  situation  for  congenital  tumours, 
and  those  which  occur  congenitally  in  this  region  are  almost  always  of  the 
polycystic  variety.  The  question  of  chief  importance  in  their  diagnosis  and 
treatment  refers  to  the  proportions  of  solid  substance  which  they  contain. 
They  usually  extend  deeply  into  the  part,  passing  underneath  the  cervical  fascia 
iuto  the  loose  cellular  tissue  supporting  the  carotid  sheath,  the  trachea,  and 
oesophagus,  and  very  often  will  be  found  to  have  completely  surrounded  one  or 
more  of  these  structures.  T  have  seen  cases  in  which  the  morbid  growth  had 
affected  the  structure  of  the  tongue  as  well  as  the  cellular  tissue  of  the  neck. 

In  the  front  of  the  neck  these  congenital  tumours  appear  always  to  originate 
in  the  loose  cellular  tissue  beneath  the  cervical  fascia,  and  to  make  their  way 
through  that  membrane  and  beneath  the  skin  simply  by  pressure.  I  have 
never  seen  a  case  in  the  front  of  the  neck  which  did  not  bear  out  Mr.  T.  Smith's 
assertion,*  that  congenital  cystic  tumours  are  always  situated  beneath  the 
muscular  fascia,  although  many  of  them  have  a  subcutaneous  portion. 

The  carotid  triangle  is  a  favourite  situation  for  these  tumours.  In  one 
instance  rmder  my  care,  the  solid  portion  of  the  tumour  contained  such  nume- 
rous and  variously  shaped  cells  as  to  raise  a  suspicion  of  malignancy. 

The  diagnosis  of  the  affection  has  been  obvious  in  all  the  cases  which  I 
have  seen.t  The  only  ambiguity  which  I  have  met  with  is,  as  to  whether 
hardening  around  the  base  of  a  cyst  depended  on  the  presence  of  a  solid  tumour, 
or  was  due  merely  to  the  pressure  of  the  cyst.  The  doubt  would  much  in- 
fluence our  prognosis,  though  perhaps  it  would  not  make  any  difference  in  the 
treatment  adopted  at  the  conmiencement.  I  ought  also  to  mention  that  Viju 
AmmonJ  describes  and  figures  tumours,  apparently  of  this  compound  cystic 
nature,  as  congenital  enlargements  of  the  thyroid  body.  I  have  not  seen  any 
which  were  developed  in  that  organ.  The  diagnosis  would  be  easily  made  by 
watching  the  effort  of  swallowing  on  the  position  of  the  tumour,  and  by 
tracing,  if  possible,  the  muscles  connected  with  the  thyroid  cartilage  and 
under  border  of  the  hyoid  bone. 

As  to  the  prognosis  and  treatment  of  these  cases.  The  simple  hydroceles 
advance  somewhat  rapidly ;  they  may  grow,  however,  to  a  large  size  without 
making  pressure  on  the  deep-seated  organs,  and  treatment  may  be  adopted 
with  much  prospect  of  success. §  I  have  seen  in  an  instance  of  simple  hydro- 
cele a  single  injection  of  tincture  of  iodine  followed  by  complete  cure,  although 
the  cyst  was  of  large  .size.  The  patient  was  an  infant,  under  Mr.  Prescott 
Hewett's  care,  and  on  examining  the  parts  afterwards  nothing  was  to  be  felt 
but  the  hardened  remains  of  the  cyst,  while  the  distended  skin  hung  in  a 
loose  fold  over  the  clavicle.  In  other  cases,  even  when  some  thickening  existed 
at  the  base  of  the  cyst,  I  have  seen  iodine  as  completely,  though  less  rapidly, 
successful.  But  where  there  is  solid  matter  as  well  as  cysts  iodine  injection  does 
not  usually  succeed,  and  then  it  may  be  justifiable  to  resort  to  setons,  though 


Tumours,'  Lancet,  Maj  21  and  28,  1864;  and  see  also  the  section  on  congenit.il 
tumours  in  the  essay  on  the  Surgery  of  Childhood,  p.  834. 
*  In  his  paper  in  St.  BfirtlioloineiD's  Hospital  Reports,  vol.  ii. 

t  M.  Michaux  {Bull,  de  I' Acad.  Roy.  dc  Med.  de  Belgique,  vol.  xii.,  and  Ga:.  des 
Hop.  No.  36,  1853,  pp.  136,  144,  147)  relates  several  cases  of  haematocele  of  the 
neck,  in  some  of  which  the  diagnosis  was  so  obscure  that  nothing  but  puncture  would 
clear  up  the  difficulty.  In  most  cases  the  diagnosis  from  aneurism  may  easily  lie 
made,  even  if  the  tumour  should  have  the  arterial  pulsution,  by  remarking  that  though 
pressure  on  the  carotid  below  suspends  the  pulsation  of  the  tumour,  it  leaves  it  equally 
full,  tense,  and  distinctly  fluctuating,  as  also  by  studying  the  bruit.  See  a  case 
reported  by  Gurlt,  op.  cit.  p.  22.5. 

J  Die  angebornen  chirurgischen  Kraiilcheiten,  tab.  xiii.  figs.  1,  2,  3;  tab.  xxiii.  fips. 
7  to  11  incl. 

§  A  case  is  reported  by  Wernher  [Bie  angehornen  Ci/sfcn-Hygrome,  G\os.f,m,  18-13, 
p.  3),  where  openings  formed  spontaneously  in  the  tumour,  the  fluid  oozed  away,  aiul 
a  natural  cure  resulted.  Another  is  recorded  by  Mr.  B.  Phillips,  Med.-Chir.  Ihins. 
vol.  XXV.  p.  299. 
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the  measure  is  not  without  danger,*  or  to  make  a  free  incision  into  the  cyst 
or  cysts,  and  endeavour  to  procure  their  obliteration  by  the  granulating-  pro- 
cess, or  to  cut  a  large  piece  of  the  cyst  out,  or  even  to  destroy  the  whole 
mass  by  the  application  of  arrows  of  caustic,  as  recommended  by  Maisonneuve 
(see  Minor  Surgery,  p.  550).  But  in  cases  which  are  suitable  for  re- 
moval, extirpation,  though  of  course  it  presents  more  immediate  risks,  seems 
ultimately  the  less  dangerous  coarse.  On  this  subject  the  reader  is  referred 
to  what  is  said  below  on  the  general  question  of  removing  tumours  of  the 
neck.t 

Deep  sebaceous  cysts. — The  nature  of  the  tumours  which  are  so  often  found  in 
the  deeper  parts  of  the  neck,  that  is  to  say,  lying  in  or  below  the  deep  cervical 
fascia,  is  a  matter  of  great  importance  in  their  surgical  treatment.  Langenbeck  J 
has  pointed  out  that  dermoid  cysts  in  this  region,  contrary  to  what  takes  place 
in  other  parts  of  the  body,  are  frequently  found  below  the  deep  fascia,  and 
not  unfrequently  adhere  to  the  sheath  of  the  cervical  vessels,  or  are  possibly 
developed  in  the  substance  of  the  sheath.  §  As  to  diagnosis  from  cysts  of  a 
different  kind,  Langenbeck  points  out  that  in  all  the  recorded  instances  these 
deep  sebaceous  cysts  have  been  situated  in  the  neighbourhood  of  the  larynx,  or 
of  the  great  vessels  of  the  neck,  above  the  omohyoid  muscle  ;  that  in  the  latter 
situation  they  are  perceptible  from  the  mouth,  aud  the  peculiar  fluctuation  of 
the  pulpy  fluid  they  contain  may  be  felt  by  placing  one  finger  in  the  mouth  and 
another  on  the  skin ;  that  the  swelling  is  of  a  round  or  oval  form,  and  perfectly 
smooth ;  that  they  may  often  be  made  to  share  the  pulsation  of  the  carotid 
by  drawing  the  head  strongly  backwards  and  to  the  opposite  side ;  and  that 
they  are,  sometimes  at  any  rate,  movable  from  side  to  side,  but  not  upwards 
aud  downwards.  It  must,  however,  be  allowed  that  these  signs  are  hardly 
sufficient  to  distinguish  them  from  other  cysts  in  all  cases  without  a  puncture. 
After  having  tried  all  the  usual  plans  of  treatment,  and  after  having  suc- 
ceeded in  curing  one  of  these  tumours  by  maintaining  suppuration  in  it  for 
a  year  and  a  half,  Langenbeck  has  found  such  measures  so  uncertain  and  so 
tedious  that  he  prefers  extirpation  with  all  its  risks. 

*  Thus,  in  Dr.  Storch's  case  (Journ.  f.  Kinderkrankheiten,  vol.  xxxvii.),  the  seton 
was  used  with  a  fatal  result.  The  dangers  of  setons  in  cases  of  cysts  of  the  thyroid 
body  are  well  known.  They  are  perhaps  less  dangerous  in  other  deep-seated  tumours 
of  the  neck  ;  but  they  should  never  be  used  without  grave  deliberation.  I  have  seen 
the  use  of  a  seton  in  a  case  of  this  sort  fatal  in  a  week  co  a  person  otherwise  in  good 
health. 

t  It  was  in  all  probability  to  such  tumours  as  these  that  Mr.  Liston  refers  in  the 
following  passage  :  '  In  the  lower  triangular  space  of  the  neck,  though  not  so  fre- 
quently as  in  the  upper  one,  all  sorts  of  strange  tumours  are  encountered.  Many 
watery  tumours  are  met  with  here,  some  of  them  in  young  patients,  and  congenital; 
others  appearing  at  a  later  period.  The  smaller  ones  may  be  opened  and  dressed 
from  the  bottom,  or  treated  with  escharotics.  Some  of  them  may  be  punctured  and 
treated  by  seton ;  others  have  besides  a  mass  of  solid  material  attached,  and  then 
extirpation,  if  practicable,  is  to  be  preferred.  A  curious  ease  occurred  in  my 
hospital  practice  lately :  a  middle-aged  healthy  man  applied  on  account  of  a  soft 
elastic  lobulated  mass,  filling  completely  the  space  above  the  right  clavicle.  It  was 
taken  to  be  a  fatty  tumour,  and  was  cut  upon  accordingly.  The  first  incision  gave 
vent  to  an  ounce  or  more  of  serum.  The  dissection  was  pursued,  and  six  or  eight 
other  distinct  sacs  adherent  to  each  other  were  gradually  exposed  and  extracted.  The 
space  of  the  neck  was  completely  laid  bare,  the  nerves  could  be  seen,  and  the  siil)- 
clavian  artery  pulsated  at  the  bottom  of  the  woimd.  The  internal  jugular  vein,  for 
two  inches,  was  e.tposed ;  and,  for  the  first  time,  I  was  cognisant  of  air  rushing 
into  a  branch  entering  into  the  root  of  this  vessel.  So  complete  was  the  exposure  of 
parts  that  the  carotid  and  subclavian  arteries  could  have  been  tiid  without  further 
dissection.    All  went  well'    Liston,  Practical  Surgery,  4th  ed.  p.  330. 

{  Archiv  f.  klin.  Chir.  vol.  i.  part  1,  Bcitrdgc  sur  chinirgischcn  Pathnlogie  der 
Ve7ien,  one  of  the  most  interesting  and  important  treatises  in  the  whole  range  of 
surgical  literature. 

§  The  published  instances  of  this  disease  before  the  date  of  Langenbeck's  paper 
will  be  found  in  Gurlt,  op.  cit.  chap.  vi.  cases  3,  5,  6,  pp.  266,  267. 
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Tlie  most  ordinary  of  all  surgical  afl'ections  of  the  neck  is  the  enlnrgement 
of  the  glmuU,  wliich  is  so  very  common  in  scrofulous  persons,  especially 
children.  On  this  head  reference  is  to  be  made  to  Mr.  Moore's  essay  on 
Diseases  of  the  Absoebent  System,  vol.  iii.  p.  340 ;  and  to  Mr.  Savory's 
on  Scrofula,  vol.  i.  p.  367.  But  I  veould  here  call  attention  to  a  point  of 
some  practical  importance,  noticed  by  Prof.  Miller.*  He  points  out  that 
scrofulous  enlargement  of  these  glands  '  must  be  carefully  distinguished  from 
the  syphilitic  glandular  affection,  characterised  by  implication  of  the  v^hole 
ch  lin  of  lymphatics  on  both  sides  of  the  neck,  along  the  anterior  margin  of 
the  trapezius  ....  The  glands  affected  [with  syphilitic  disease]  are  painless, 
about  the  size  of  hazel-nuts,  indurated,  and  never  suppurate.  They  become 
affected  in  this  manner  before  any  eruptions  make  their  appearance,  and 
continue  sometimes  long  after  any  other  constitutional  symptoms.'  He  regards 
this  condition  as  almost  pathognomonic  of  constitutional  syphilis.  He  also 
describes  another  form  of  glandular  enlargement  usually  on  one  side  of  the 
neck,  of  a  stony  hardness,  and  generally  involving  the  vfhole  lymphatic  chain. 
The  hardness  clo.^ely  resembles  scirrhus,  but  has  no  real  connection  vrith  the 
canceious  cachexia.  It  is  due  to  amemia,  and  is  sometimes  conjoined  w^ith 
ex<iplithalmic  goitre. 

Other  glandular  affections  in  the  neck  ai-e  occasionally  met  with,  though 
less  commonly  than  the  above.  Thus,  in  the  16th  vol.  of  the  Memoires  de 
I' Acad.  Nat.  de  Medeciiie,  is  a  paper  by  Larrey,  jun.  on  a  form  of  glandular 
enlargement  from  chronic  inflammation,  which  he  lias  often  met  with  among 
the  younger  soldiers  of  the  French  army,  and  which  he  refers  neither  to 
syphilis,  scrofula,  nor  local  irritation  (unless  it  be  excited  in  some  cas&s 
by  stomatitis,  the  result  of  the  abuse  of  tobacco),  but  rather  to  the  mond 
and  material  depressing  causes  incident  to  the  change  from  the  civil  to 
military  life. 

A  peculiar  form  of  enlargement  of  the  cervical  glands  is  described  by  Dr. 
J.  W.  Ogle,  in  Path.  8oc..  Trfntf.  vol.  xi.  p.  2o5,  in  which  they  formed  a  chain 
of  large  rounded  tumours,  which  were  successfully  removed  by  operation. 
The  nature  of  the  aff'ection  remains  obscure. 

These  glandular  affections  also  may  implicate  the  sheath  of  the  great  vessels 
'of  the  neck.  Thus  in  Larrey's  case,  mentioned  below,  p,  984,  and  in  several  of 
those  referred  to  by  Langenbeck,  enlarged  glands  were  found  in  the  substance 
of  the  sheath  itself;  and  on  their  removal,  the  carotid  artery  or  the  j  ugular  vein, 
as  the  case  might  be,  but  more  commonly  the  latter,  was  left  cleanly  dissected 
out,  and  quite  deprived  of  all  covering  from  its  sheath.  Langenbeck  cautions 
his  readers  not  to  be  deceived  into  relying  too  much  on  the  mobility  of  such 
tumours  as  a  certain  mark  of  their  superficial  position,  since  this  may  really  be 
only  the  movement  of  one  part  of  the  tumour  on  another,  and  the  deeper  parts 
of  the  mass  may  be  lying  on,  or  between,  or  even  behind,  the  vessels.  He  does 
not  on  that  account  shrink  from  advising  the  removal  of  such  tumours  when 
other  means  fail :  but  it  is  plain  how  great  the  dangers  and  difficulties  of  the 
operation  may  prove.  It  should,  therefore,  never  be  performed  unless  the  glands 
affected  are  limited  in  number,  unless  the  symptoms  of  the  disease  are  really 
productive  of  serious  distress,  and  unless  a  very  patient  trial  has  been  given  to 
topical  and  general  remedies  ;  and  the  surgeon  ought  to  enter  on  the  operation 
with  a  full  knowledge  of  the  difKculties  he  may  encounter,  and  the  precautions 
which  are  to  be  taken  to  meet  them. 

Cancer  also,  whether  of  the  epithelial  or  other  forms,  may  affect  the  deep 
parts  of  the  neck  and  implicate  the  sheath  of  tlie  vessels.  It  may  be  known  by 
its  occuning  later  in  life  than  the  previously-named  aflPections ;  by  its  le.-s 
defined  outline  ;  the  strings  or  processes  which  often  project  from  it;  the  pain 
which  it  produces  ;  its  tendency  to  spread  towards  the  pharynx  and  larynx,  thus 
prod\icing  dysphagia  and  dyspnoea;  by  the  more  extensive  interference  with  the 
circulation  -which  it  causes,  and  in  advanced  cases  by  the  enlargement  of  the 


»  St/stem  of  Surgery,  1861,  p.  844. 
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prlands  below  the  tumour.  Tlie  innocent  tumours  previously  descTibed,  thouoh 
they  may  compress  the  vessels,  do  not  infiltrate  them ;  but  with  these  cancerous 
tumours  the  vessels  and  nervos  may  be  absolutely  incoiporated.  If,  therefore, 
they  are  to  be  operated  on,  it  should  not  be  without  the  most  careful  and 
repeated  examination. 

The  diagnosis  of  tumours  at  the  root  of  the  neck,  in  fact  in  all  parts  of  the 
region,  but  particularly  at  the  root,  near  the  pleura,  must  be  carefully  made 
from  tlie  abscesses  which  are  so  frequent  in  this  situation,  and  which  have  been 
spoken  of  in  the  essay  on  Abscess,  vol.  i.  p.  124-.  Such  abscesses  do  not 
fluctuate  at  first,  in  consequence  of  their  deep  position  and  their  being  bound 
down  by  the  fascia  ;  but  they  are  seldom,  if  ever,  found  without  some  sign  of 
inflammation,  besides  which  the  diseases  on  which  they  often  depend  will  be 
present,  and  will  materially  assist  diagnosis.  These  are  scrofulous  artections  of 
the  glands,  disease  of  the  vertebrae,  inflammation  of  the  pleura,  and,  it  is  said, 
disease  of  the  arteries ;  other  abscesses,  however,  having  no  visible  exciting 
cause,  are  not  uncommon.  The  rate  of  progress  of  the  disease,  its  much  more 
acute  symptoms,  and  the  ill-defined  extent  of  the  swelling,  usually  distinguish 
abscess  from  tumour.  Hydatid  cysts  have  also  been  found  in  this  as  in  most 
other  regions.  Mr.  Dixon's  case  is  well  known ;  *  and  others,  both  within  the 
thyroid  body  and  external  to  it,  will  be  found  in  Gurlt's  work.  'J'he  proper 
ti  eatment  will  be  to  lay  open  the  cyst,  tiike  away  all  the  hydatids,  and  allow  the 
cavity  to  fill  up  by  suppuration. 

The  sterno-mastoid  muscle  may  be  occasionall}'  found  indurated,  and  forming 
a  sort  of  tumour,  which  extends  up  a  great  part  or  the  whole  of  the  neck. 
This  affection  has  been  already  reieri-ed  to  in  the  essay  on  Diseases  of  Muscles, 
vol.  iii.  p.  627,  and  I  only  mention  it  here  with  reference  to  diagnosis.  It  is 
most  common  in  children.  Intleed  Mr.  Bryant,  in  his  Lectures  on  Siirc/ical 
Diseases  of  C7nldren  (p.  142),  speaks  of  it  as  though  it  were  pectiliar  to 
early  life.  I  have  seen  cases  in  the  o>xt-patient  room  of  the  Hcjspital  foi' 
Sick  Children,  in  one  at  least  of  which  I  thought  the  aflfectiou  was 
syphilitic ;  but  in  others  no  such  taint  has  existed.  It  must  be  carefully 
distinguished  from  an  enlargement  formed  by  strumous  glands,  and  there  will 
be  no  difficulty  in  doing  so,  if  the  surgeon  will  b>.ar  in  mind  the  existence  of 
the  affection.  The  obvious  test  is  that  the  swelling  in  one  case  is  within  the 
sterno-mastoid,  and  its  mobility  varies  with  the  contracted  and  relaxed  state  of 
the  muscle  ;  while  in  the  other  case  the  swelling  is  behind  the  sterno-mastoid, 
and  is  unaffected  by  its  action.  The  muscular  affection  is  a  very  curable  one  in 
childhood,  and  very  often  perhaps  would  disappear  spontaueously ;  if  not,  he.it 
or  gentle  counter-irritation,  with  attention  to  the  general  health,  will  cure  it ; 
while  the  glandular  affection,  unless  owning  a  well-marked  local  cause,  isavery 
rebellious  one,  and  may  prove  quite  incurable. 

Enlarged  hursce  are  found  in  the  anterior  part  of  the  neck,  although  rarely. 
At  least  the  cases  of  this  disease  which  are  on  record  are  few ;  but  this,  as 
Gurlt  observeSjt  may  proceed  from  the  triviality  of  the  affection  as  probably  as 
j'rom  its  rarity.  These  bursae  may  be  situated  either  in  front  of  the  ponium 
Adanii,  between  the  posterior  surface  of  the  hyoid  bone  and  the  thyroid  car- 
tilage, or  between  the  muscles  of  the  tongue.  The  two  former  bursiB  are 
found  in  the  normal  state,  although  that  in  front  of  the  thyroid  cartilage  does 
not  always  exist.  The  bursa  among  the  muscles  of  the  tongue  is  an  accidental 
I'ormation,  and  has  been  spoken  of  in  the  essay  on  Diseases  of  the  Tomgue 
(vol.  iv.  p.  224).  The  first  kind  (the  ante-thyroid  bursa)  forms  a  rounded 
fluctuating  superficial  swelling  in  front  of  the  larynx  in  the  middle  line,  reach- 
ing downwards  towards,  and  in  a  case  recorded  by  Larrey  \  even  prolonged  to, 


*  Med.-Chir.  Trans,  vol.  xxxiv. 

t  Op.  cit.  p.  39.  A  complete  collection  of  the  recorded  cases  of  each  variety  of 
bursal  tumour  may  be  found  here.  \  Gaz.  dcs  Hup.  18o3,  pp.  212,  225. 
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tlie  sternum  by  a  fistulous  channel.  The  second  (the  supra-thyroid  bu^-sa)  is 
ot'  smaller  size,  and  lies  on  one  side  of  the  middle  line,  covered  by  the  thyro- 
hyoid muscle.  Both  of  coarse  follow  the  larynx  in  its  movements  during' 
deglutition,  and  so  far  resemble  the  cysts  of  the  thyroid  body;  from  which, 
however,  there  can  be  but  little  practical  difficulty  in  distinguishing  them.  If 
there  be  any  doubt  about  the  diagnosis,  the  character  of  the  fluid  evacuated 
by  puncture  will  settle  the  point.  Instead  of  the  disintegrated  remains  of 
blood  which  are  found  in  the  thyroid  cysts,  these  contain  the  jelly-like  fluid 
which  characterises  bursal  tumours  and  ganglions  in  other  parts  of  the  body. 
The  treatment  should  be  the  same,  viz.  puncture  and  blisters,  or  injection  of 
iodine. 

A  curious  and  rare  affection  in  the  neck  is  the  congenital  fistula,  originally 
described  by  Dzondi  and  A.scherson,*  and  of  which  I  have  given  an  account  in 
another  work.f  I  need  merely  say  here  that  these  fistulae  communicate  often 
with  the  trachea,  and  in  some  there  has  been  reason  to  believe  that  a  commu- 
nication existed  with  the  pharynx,  that  they  form  one  or  more  minute  openings  ; 
sometimes  in  the  middle  line,  at  others  on  both  sides  and  at  the  same  level,  or 
again  on  one  side  only  (generally  the  right)  :  their  position  varying  from  the 
level  of  the  notch  which  marks  the  upper  border  of  the  thyroid  cartilage  dow" 
to  the  neighbourhood  of  the  sterno-clavicular  joint.  The  only  case  I  hav 
seen  was  amenable  to  a  very  simple  plastic  operation,  but  here  no  communi- 
cation with  the  trachea  or  pharynx  could  be  traced.  The  inconvenience  caused 
by  the  fistula  is  so  slight  that  I  should  not  recommend  any  more  radical 
proceeding.  The  origin  of  these  fistulse  is  referred  by  Ascherson  to  the  per- 
sistence of  portions  of  three  fissures  wliich  were  discovered  bj'  Rathke  to  exist 
in  the  neck  of  the  human  embryo  and  those  of  other  warm-blooded  animals 
at  an  early  period  of  development,  analogous  to  the  branchifE  of  fishes,  and 
coinciding  in  the  time  of  their  appearance  with  an  arrangement  of  vessels 
similar  to  what  exists  in  fishes. 

Removal  of  tmnotirs  of  the  neck. — Tumours  lying  below  the  deep  fascia  of  ttie 
neck  are  always  the  source  of  anxiety,  and  often  of  great  embarrassment,  in 
their  removal ;  and  this  becomes  more  and  more  the  case  as  the  tumour  passes 
further  forward.  When  the  mass  lies  .beneath  the  sterno-mastoid  muscle,  the 
surgeon  must  always  consider  carefully,  before  he  commences  the  operation, 
whether  he  is  likely  to  be  able  to  bring  it  to  a  termination— that  is  to  say, 
whether  he  has  a  fair  prospect  of  removing  the  whole  growth  ;  for  unless  such 
a  prospect  exists,  the  operation  is  unjustifiable.  The  main  points  in  these 
operations  are  so  well  detailed  in  an  account  by  Mr.  Spence  of  the  removal  of 
an  enormous  enchondroma  from  the  neck  and  face,  that  I  cannot  do  better 
than  refer  the  reader  to  his  most  interestin?  paper  in  the  Dublin  Quartei-ly 
Journal  of  Medical  Science,  Nov.  180-3.  The  operation  was,  as  far  as  I  know, 
unique  at  the  time,  the  tumour  extending  from  the  zygoma  nearly  to  the 
clavicle,  and  from  the  spine  to  the  cricoid  cartilage,  and  weighing  more  than 
7  lb.  In  summing  up  the  chief  points  of  this  very  remarkable  case,  Mr.  Spence 
dwells  upon  the  following  as  the  main  considerations  to  decide  the  practica- 
bility of  removing  a  tumour  from  beneath  the  sterno-mastoid  muscle  :  1.  Is 
the  growth  innocent  or  malignant  ?  If  malignant,  the  important  structures 
near  which  it  lies  will  very  probably  be  incorporated  with  it,  and  the  tumour 
could  perhaps  only  be  removed  by  doing  fatal  damage  to  them  :  if  innocent, 
however  closely  it  may  press  on  these  structures,  it  will  be  enclosed  in  its  own 
capsule ;  and  by  keeping  the  edge  of  the  knife  or  scissors  close  upon  the 
tumour,  the  main  vessels  and  nerves  will  in  all  probability  be  avoided.  2.  The 
state  of  the  circulation  :  engorgement  of  the  veins  on  either  side,|  or  marked 


»  Translated  in  Dr.  Day's  Ohstetric  Records,  vol.  i. 
t  Surfficaf  Treatment  of  Children's  Diseases,  2nd  ed.  p.  138. 
\  Langenbeck  points  out  that  in  tumours  which  involve  the  sheath  of  the  vessels 
engorgement  of  the  veins  of  the  face  is  rarely  absent.    lu  one  case  he  observed  this 
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alteration  of  the  arterial  supply  in  the  affected  side,  would  give  reason  to  fear 
that  the  growth  is  extensively  connected  with  the  internal  jugular  vein  or  the 
carotid  artery  respectively.  And  finally,  the  impairment  of  the  functions  of 
respiration  or  deglutition,  or  the  existence  of  laryngeal  irritation,  would  point 
to  implication  of  the  vagus  nerve,  the  phi-enic  or  the  laryngeal  nerves,  or  to 
pressure  on  the  oesophagus  or  air-tube.  Careful  exploration  from  the  mouth, 
and  an  examination  of  the  mobility  of  the  tumour  in  various  positions  of  the 
head,  should  not  be  neglected. 

In  the  operation  for  removing  such  tumours,  the  main  points  are  to  have  a 
very  free  access  to  the  tumour,  and  for  this  purpose  to  dissect  large  flaps  ott'  it 
by  crucial  incisions,  to  detiue  its  surface  clearly  and  for  a  large  extent  in  some 
position  where  its  relations  are  free  from  danger  (usually  its  posterior  border), 
and  to  work  gradually  from  this  point  by  stretching  the  tumour  so  as  to  make 
plain  its  cellular  connections,  and  then  cautiously  dividing  the  latter  with  the 
scalpel  or  blunt-pointed  scissors  directed  towards  the  tumour.*  In  Mr.  Spence's 
case  the  extent  of  the  growth  was  so  great  that  the  whole  sterno-mastoid  was 
of  necessity  divided ;  and  then  the  plan  which  Mr.  Spence  adopted,  of  exposing 
the  whole  front  of  the  tumour  and  cutting  across  the  muscle  at  once,  is  no 
doubt  the  best,  since  it  gives  as  full  a  view  as  possible  of  the  whole  neck,  and 
enables  the  assistant  (whose  duties  in  these  operations  are  almost  as  important 
as  those  of  the  operator)  to  compress  the  main  vessels  and  to  push  them  back, 
by  insinuating  his  lingers  in  the  track  of  the  dissector.  But  in  the  case  of  a 
tumour  situated  beneath  the  sterno-mastoid  of  much  less  extent  than  in  Mr. 
Spence's  patient,  although  still  of  considerable  size  (since  the  dissection 
commenced  above,  over  the  mastoid  process,  and  terminated  below  by  exposing 
a  part  of  the  brachial  plexus,  and  was  continued  backwards  to  the  transverse 
processes  of  the  cervical  vertebrie),  I  was  able  to  remove  the  tumour  without 
cutting  through  the  whole  sterno-mastoid  ;t  and  I  believe  that  it  is  better  to 
retain  the  sternal  portion  of  the  muscle  entire,  if  possible,  whenever  the  growth 
does  not  project  beyond  its  anterior  edge.  This  proceeding  is  more  dangerous 
than  that  adopted  by  Mr.  Spence,  since  the  part  of  the  growth  lying  near  the 
carotid  sheath  has  to  be  dug  out,  as  it  were,  from  beneath  the  muscle  almost  in 
the  dark ;  but,  on  the  other  hand,  the  preservation  of  a  part  of  the  muscle  is  a 
safeguard  against  deformity.  When  the  edge  of  the  tumour  has  been  fairly 
and  cleanly  exposed,  the  operator  should  next  endeavour  to  clear  its  lower  part, 
whenever  there  is  a  doubt  as  to  its  relations  to  tht  great  vessels  of  the  neck,  in 
order  to  expose  their  sheath  and  render  himself  master  of  the  circulation 
through  them.  Cases  quoted  below  will  show  that  both  the  common  carotid 
artery  and  internal  jugular  vein  may  be  tied  without  compromising  the  success 
of  the  operation ;  and  even  the  division  of  the  pneumo-gastric  nerve  also  has 
been  followed  by  recovery.  But  every  possible  effort  should  be  made  to 
remove  the  tumour  without  dividing  any  of  these  structures,  particularly  the 
last.  The  vein  is  the  most  likely  to  be  implicated.  Innocent  tumours,  even 
when  they  occupy  the  sheath  of  the  artery,  do  not  generally  surround  it. 
Langenbeck  has  shown  that  the  jugular  vein  may  be  dissected  out  for  some 
inches  from  the  substance  of  a  tumour,  the  vessel  being  entirely  denuded  and 
its  whole  sheath  removed,  yet  no  ill  consequences  follow.]:    If  the  descendeus 

venous  engorgement  to  be  on  the  opposite  side  to  the  tumour.  This  he  attributed  to 
the  fact  that  the  tumour  compressed  the  carotid  artery  as  well  as  the  jugular  vein,  as 
proved  by  the  weakness  of  the  pulse  in  the  temporal  artery. 

*  DiefFenbach  {Op.  Chir.  vol.  ii.  pp.  327  et  sqq.)  recommends,  in  operations  on 
large  tumours,  to  use  two  separate  incisions,  Loth  longitudinal,  one  running  over  the 
front  of  the  tumour,  more  or  less  parallel  to  the  anterior  edge  of  the  sterno-mastoid, 
the  other  behind  that  muscle.  He  used  to  dissect  the  tumour  free  from  its  spinal 
attachments  from  the  posterior  incision,  and  to  free  it  from  the  vessels,  &c.  by  dis- 
secting from  the  anterior  one.  His  main  object  seems  to  have  been  to  avoid  the 
division  of  the  sterno-mastoid  ;  but  a  sufficient  number  of  cases  are  now  on  record  to 
prove  that  even  the  entire  section  of  this  muscle  does  not  do  any  material  harm. 

t  Lancet,  1864,  vol.  i.  p. 

\  A/chiv  f.  klin.  Chir.  i.  4,  14. 
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Honi  neiTe  be  in  the  way,  as  in  Gibson's  case,  it  may  be  divided.  In  tlie  more 
delicate  part  of  tlie  dissection  blunt-pointed  scissors  should  be  used,  and  the 
fingers  should  be  employed  to  sever  the  adhesions  of  the  tumour  as  much  as 
possible,  and  as  a  guide  or  director  to  the  cutting  instrument  when  the  wound 
is  too  deep  to  allow  of  a  clear  sight  of  the  parts.  Compression  of  the  internal 
jugular  below  the  tumour  will  be  a  safeguard  against  death  from  the  entrance 
of  air  into  the  heart. 

Such  operations  as  these  appear  to  have  been  rarely  undertaken,*  Mr.  Spence's 
researches  having  only  discovered  four  published  cases  of  the  kind  by  British 
surgeons  t  previous  to  the  publication  of  his  own  :  but  smaller  tumours,  mostly 
of  an  enchondromatous  or  solid  fibrous  nature,  lying  in  the  anterior  triangle  of 
the  neck,  or  over  the  parotid  gland,  are  very  common,  and  the  operations  for 
their  removal  must  be  managed  on  the  same  general  principles,  viz.  to  opeu  the 
capsule  of  the  tumour  (when  it  has  one),  expose  its  surface  freely  in  some  sale 
part,  and  then  stretch  and  carefully  sever  the  cellular  adhesions  of  the  other 
parts.  In  doing  this  the  operator  must  take  all  possible  precautions  not  to 
permit  the  entrance  of  air  into  the  veins,  and  all  large  veins  should  be  tied 
before  they  are  cut. 

Foreign  surgeons  have  been  somewhat  more  bold  in  their  treatment  of  these 
formidable  tumours.  Langeubeek's  brilliiint  operations  have  been  referred  to  : 
and  his  paper  should  be  studied  by  every  surgeon  entering  on  this  department 
of  operative  practice.  In  connection  with  this  question  the  reader  may  also  be 
referred  to  the  paper  by  Larrey  in  the  IGth  volume  of  the  Memoirs  of  the 
French  Academi/  of  Medicine,  in  which  the  propriety  and  the  method  of  per- 
forming these  operations  is  discussed  at  length.  M.  Lavrey  regards  such 
operations  as  being  the  most  uniformly  successful  in  the  whole  range  of  surgical 
practice,  if  only  the  risks  of  the  operation  itself  are  got  over  without  disaster. |; 
Several  interesting  cases  are  quoted  ;  especially  one  in  which  his  father,  the 
first  Baron  Larrey,  removed  a  mass  of  diseased  glands  from  the  anterior 
triangle,  one  of  which  was  imbedded  in  the  sheath  of  the  vessels  ;  and  another 
case  in  which  M.  Labat  successfully  extirpated  a  tumour  extending  from  the 
mastoid  process  to  the  clavicle,  and  lying  altogether  beneath  the  sterno-mastoid 
muscle,  which  was  divided  across  in  order  to  expose  it.  The  carotid  artery 
and  internal  jugular  vein  had  to  be  tied,  and  the  pneumo-gastric  nerve 
divided.  § 


*  Some  surgeons  are  indeed  formally  opposed  to  such  endeavours.  Thus  Professor 
Miller  says  that  'tumours  beneath  the  sterno-mastoid  do  not  admit  of  operative  inter- 
ference.'   A  System  of  Sim/cr//,  1864,  p.  846. 

t  Mr.  Atkinson  of  York  relates,  in  the  Med.  and  Phys.  Journ.  vol.  xxx.  p.  353,  a 
case,  the  physiognomy  of  which,  as  given  in  the  drawing,  is  something  like  that  of 
Mr.  Spence ;  but  the  account  is  obscure,  and  it  is  not  said  whether  the  tumour  l;iy 
above  or  below  the  sterno-mastoid.  This  tumour  weighed  3  lbs.  9  ozs.,  and  tlie 
carotid  artery  and  jugular  vein  were  exposed  in  its  removal.  The  operation  was 
successful.  Mr.  George  Bell  has  also  put  on  record,  in  the  Journal  of  Medical  Sciences 
(Edinburgh,  vol.  i.  1826,  p.  61),  an  operation  for  the  removal  of  a  tumour  weighing 
about  4  lbs.  'from  the  muscular  fascia  of  the  neck.'  This  tumour  lay  above  the 
sterno-mastoid,  but  dipped  down,  so  that  the  common  carotid  artery  was  exposed  in 
removing  it.  It  stretched  from  the  mastoid  process  to  the  clavicle,  and  seems  to  have 
been  of  a  malignant  nature,  as  it  recurred  a  few  months  afterwards. 

}  Dieffenbach  also  says  :  'Einegrosse  Anzahl  Operationen  dieser  Art,  welche  ioh 
gemacht  habe,  sind  in  keinem  einzigen  Falle  von  einem  todtlichen  Ausgange  begleitet 
gewesen,  imd  die  Heilung  erfolgte  gewohnlich  ungemein  rasch.'  Op.  Chir.  ii.  322. 

§  In  Gibson's  case  {Am.  Jour.  Med.  Sc.  vol.  xiii.  p.  305)  the  tumour  was  success- 
fully removed  from  beneath  the  sterno-mastoid  after  the  carotid  artery  and  jugular 
vein  had  been  tied  and  divided.  The  descendens  noni  nerve  was  cut,  but  the  pneumo- 
gastric  was  dissected  out  of  the  mass.  The  disease  was  malignant,  and  recurred  ;  yet 
it  was  enveloped  by  a  very  firm  and  distinct  capsule. 
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The  Axilla. 

There  are  a  few  particulars  with  reference  to  abscess  in  the  axilla  to  which 
it  may  perhaps  be  worth  while  to  give  a  little  attention.  Superticial  abscesses, 
indeed,  have  no  characters  in  this  region  to  distinguish  them  from  those  of 
other  parts  of  the  body ;  but  deep  abscesses,  i.e.  those  situated  in  the  cavity 
of  the  axilla,  internal  to  its  walls,  often  constitute  a  grave  malady.  Cases  are 
on  record  where  such  abscesses  have  burrowed  beneath  the  muscular  walls, 
into  the  neck,  the  back,  and  even  the  thoracic  cavity.  Their  causes  are  various. 
Some  depend  on  simple  sprains  or  contusions,  or  occur  without  visible  cause  ; 
others  on  lymphatic  inflammation  ;  others  on  caries  of  the  bones  of  the  thorax 
or  of  the  shoulder  ;  or  even,  it  is  said,  on  empyema  or  vomica.*  The  symptoms 
of  the  spontaneous  abscess  will  usually  be  more  acute  than  those  of  the  symp- 
tomatic ;  but  the  only  reliable  diagnostic  sign  is  a  thorough  examination  by 
means  of  the  probe,  under  chloroform  if  possible. 

It  is  of  great  importance  in  acute  abscess  of  the  axilla  to  procure  a  ready 
and  free  escape"  for  the  pus ;  since  if  the  opening  is  small,  and  the  abscess  is 
allowed  to  get  into  a  chronic  condition,  it  is  very  liable  to  fall  into  the  con- 
dition of  a  sinus,  which  is  then  kept  from  healing  by  the  action  of  the  muscles. 
Therefore,  if  the  abscess  is  seen  before  opening,  a  free  and  large  incision  should 
be  made,  care  being  taken  to  keep  the  edge  of  the  knife  towards  the  thorax, 
in  order  to  avoid  the  large  branches  of  the  axillary  vessels  and  nerves  which 
lie  towards  the  humerus.  If  the  abscess  be  in  a  chronic  condition,  and  no 
evidence  of  diseased  bone  be  detected,  the  treatment  is  not  easy.  If  the  arm 
be  kept  at  perfect  rest,  and  the  patient  be  well  nourished  and  fattened,  the 
abscess  is  most  likely  to  till  up,  but  it  will  be  at  the  risk  of  some  loss  of  motion 
from  cicatrisation  and  adhesion.  This  seems,  on  the  whole,  the  best  course  ; 
for  laying  open  the  whole  cavity  may  do  more  harm  than  it  is  meant  to  obviate. 
Sinuses  must  be  treated  in  the  usual  manner  by  stimulating  injections,  setons, 
or  drainage-tubes,  with  rest.  If  adhesions  or  cicatrices  have  formed,  their 
subcutaneous  division  will  be  indicated;  and  should  much  skin  have  perished, 
it  may  be  thought  right  to  free  the  cicatrix  from  the  sound  skin  in  its  whole 
extent,  and  cover  it  vdth  a  transplanted  flap. 

Tumours  occupying  the  axillary  space,  like  these  developed  in  other  situa- 
tions where  large  loose  areolar  intervals  exist,  are  liable  to  grow  to  a  very 
large  size  before  they  produce  so  much  distress  as  to  oblige  the  patient  to 
request  relief  from  a  surgeon.  In  examining  such  a  tumour  two  main  questions 
present  themselves :  first,  whether  it  is  innocent  or  malignant ;  second,  whether, 
if  innocent,  its  relations  are  such  as  to  permit  of  its  removal.  It  is  true  that 
even  in  the  case  of  a  tumour  judged  to  be  malignant,  if  it  could  be  very  clearly 
separated  from  the  periosteum  of  the  humerus,  it  might  be  proposed  to  excise 
it;  but  in  most  cases  of  cancer,  amputation  would  be  the  preferable  course,  if 
any  operation  were  admissible.  Nothing  need  be  said  here  about  the  diag- 
nosis of  innocent  from  malignant  disease,  this  being  the  same  in  the  axilla  as 
in  other  parts.  We  pass  on  to  the  question  of  the  relations  of  the  tumour. 
Superficial  tumours  are  decidedly  rare  in  this  region.  Notwithstanding  the 
hairy  condition  of  the  integument,  sebaceous  tumours  are  hardly  ever  met 
with.  I  do  not  remember  to  have  ever  seen  one  removed  from  the  axilla. 
The  tumours  which  lie  below  or  in  the  fascia  are  of  course  less  movable  than 
those  in  the  subcutaneous  areolar  tissue.  If  the  mobility  be  extremely  limited, 
this  may  be  due  either  to  their  attachment  to  the  bone,  or  to  their  being  con- 
nected with  the  sheath  of  the  vessels;  the  former  tumours  will  be  almost 
immovable,  and  there  will  probably  be  no  interference  with  the  circulation ; 
the  latter  will  enjoy  somewhat  more  movement,  and  the  circulation  will  be 
more  or  less  impeded.  If  the  venous  congestion  and  oedema  be  well  marked, 
while  the  pulse  is  unaff'ected,  there  is  direct  evidence  of  pressure  on  the  vein ; 


*  N61aton,  Path.  chir.  vol.  v.  p.  875. 


9S8 


EEGIOI^AL  SUEGERT. 


while  if  the  pulse  be  also  weakened,  the  tumour  probabh'-  envelopes  and  com- 
presses both  vessels.  Its  relations  to  the  nerves  will  generally  be  determined 
by  the  occurrence  of  twitching,  '  pins  and  needles,'  or  numbness.  Tumours 
adherent,  even  over  a  great  extent,  to  the  sheath  of  the  axillary  vessels,  may 
be  removed  with  success  by  a  daring  operator,  as  Langenbeck's  experience 
shows ;  and  even  if  it  were  necessary  to  tie  both  of  the  vessels,  it  would  be 
better  to  run  that  risk  than  to  sacrifice  the  arm  :  but  when  the  nerves  are  also 
involved,  the  case  becomes  almost  desperate,  especially  as  the  most  important 
of  the  nerves — the  median — will  be  in  all  probability  the  most  deeply  im- 
plicated. 

Exostoses  and  other  tumours  springing  from  the  upper  end  of  the  humerus 
may  project  into  the  axilla,  and  may  come  into  more  or  less  close  relation  with 
the  vessels  and  nerves.  Tiius  in  the  case  of  a  lad  under  my  care  at  St.  George's 
Hospital,  a  large  exostosis,  lapping  round  a  great  part  of  the  humerus,  raised  up 
the  artery  for  a  considerable  extent.  But  there  is  little  risk  of  injury  to  the 
main  vessels  in  operating  on  these  cases,  since  the  muscles  which  separate  the 
bone  from  the  artery  can  hardly  have  been  atrophied,  unless  the  tumour  has 
attained  most  unusual  proportions.  The  greater  danger  is  to  the  circumflex  or 
musculo-spiral  nerve,  as  the  case  may  be.  In  my  case  the  tumour  was  so  ex- 
tensive as  to  trench  closely  on  the  position  of  both  of  them  ;  but  as  there  were 
no  symptoms  of  pressure  on  either,  I  felt  confident  that  it  might  be  removed 
without  injury ;  as  turned  out  to  be  the  case.  Softer  tumours  implicating  the 
periosteum  of  the  humerus  are  always  to  be  looked  on  with  suspicion,  since 
many  of  them  are  malignant.  But  if  any  doubt  exists  on  this  point,  the  minor 
operation  of  excision  of  the  tumour  and  head  of  the  bone  should,  no  doubt,  be 
resorted  to.  Sir  W.  Fergusson,  in  his  recent  lectures  at  the  College  of  Surgeons, 
gave  two  cases  in  contrast  with  each  other  strikingly  illustrative  of  the  advan- 
tages of  the  course  recommended.*  In  one,  which  was  under  Mr.  Syme's  care, 
that  surgeon  removed  the  head  of  the  humerus  with  the  tumour  in  18fiO.  A 
year  afterwards,  the  disease  recurred  iu  the  scapula ;  and  in  Nov.  1862  the 
scapula  and  a  portion  of  the  clavicle  were  removed  with  perfect  success,  leaving 
the  patient  with  a  useful  arm.t  In  the  other  case,  the  arm  had  been  amputated 
at  the  shoulder-joint  before  the  patient  came  under  Sir  W.  Fergusson's  care, 
who  was  obliged,  by  the  recurrence  of  the  disease,  to  remove  the  scapula.  A 
case  under  Mr.  Hutchinson's  care  J  shows  that,  even  in  malignant  tumour  of 
the  humerus,  its  removal  by  the  operation  of  excision  may  be  followed  by  the 
union  of  the  wound,  but  does  not  give  much  encouragement  for  the  practice, 
.since  the  patient's  life  does  not  seem  to  have  been  prolonged  by  it.  It  is  right, 
however,  to  add  that  the  operation  was  performed  by  Mr  Hutchinson  only 
after  amputation  had  been  refused  by  the  patient. 

The  removal  of  enlarged  glands  from  the  axilla  is  generally  a  very  simple 
matter  when  performed,  as  it  usually  is,  as  part  of  the  operation  for  scirrhus 
of  the  breast ;  since  the  glands  aitected  lie  near  the  pectoral  muscle,  away  from 
the  large  vessels.  The  extirpation  of  strumous  glands  is  a  measure  of  doubtful 
prudence  ;  §  and  yet  if  there  is  no  other  indication  of  the  strumous  cachexia, 
and  the  tumour  is  productive  of  much  inconvenience,  such  operations  are  some- 
times undertaken.  I  once  performed  such  an  operation  on  a  child,  and  ascer- 
tained that  the  patient  remained  in  good  health  and  free  from  anj'  other 
manifestation  of  struma  for  at  least  a  year,  after  which  time  I  lost  sight  of  her. 
An  operation  of  a  similar  kind  is  reported  in  the  Lancet,  1850,  vol.  ii.  p.  22,  as 
having  been  performed  by  Sir  W.  Lawrence.  But  if  the  surgeon  determine  on 
this  proceeding,  he  must  not  deceive  himself  as  to  its  probable  difhculties  and 
dangers.  In  loose  cellular  spaces,  as  the  axilla  and  the  neck,  be.-'ides  the 
glands  which  are  perceptible  before  the  operation,  there  are  sure  to  be  others 


*  Lectures  on  the  Progress  of  Anatomy  and  Surgery,  pp.  46-49. 

t  Syme  on  Excision  of  the  Scapula,  1864,  p.  22. 

\  Path.  Sac.  Trans,  vol.  viii.  p.  346. 

§  See  the  essay  on  Scrofula,  vol.  i.  p.  370. 
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more  deeply  situated  which  are  only  perceived  after  the  removal  of  the  first. 
This  has  been  the  case  in  all  such  operations  as  I  have  witnessed.  It  was  so 
in  the  instance  referred  to  under  Sir  W.  Lawrence's  care,  as  well  as  in  my  own 
case,  and  in  two  such  operations  which  I  have  witnessed  in  the  neck.  In  my 
case  the  axillary  artery  was  wounded — I  believe  inevitably.  In  one  of  the 
cases  in  the  neck  to  which  I  refer  a  considerable  mass  of  disease  was  left  behind. 
In  Sir  W.  Lawrence's  case  the  difficulties  and  embarrassments  seem  to  have 
been  great,  find  would  have  been  very  disagreeable  anywhere  except  in 
hospital  practice,  where  plentiful  resources  and  assistants  are  always  at  hand. 
Again,  in  most  of  these  cases  (as  in  three  of  the  above  four)  the  glands  have 
been  found  to  be  in  a  state  of  suppuration;  and  it  must  remain  doubtful 
whether  nature  would  not  have  accouiplished  the  removal  of  the  strumous 
tubercle  in  this  way  as  completely  as  the  surgeon.  Therefore  such  measures 
should  only  be  resorted  to  after  the  most  mature  consideration  ;  and  everything 
should  be  at  hand  which  is  necessary  for  a  prolonged  and  difficult  dissection 
among  large  vessels  and  nerves. 

Langenbeck,  in  the  paper  above  referred  to  fpage  979),  has  dwelt  upon  the 
frequency  with  which  the  tumours,  glandular  and  others,  developed  in  the 
axilla  are  found  attached  to  the  sheath  of  the  large  vessels,  and  on  the  best 
means  for  extirpating  them.  That  innocent  tumours  may  be  removed  with 
success,  whatever  be  their  size  and  however  extensive  their  connections,  is 
proved  by  the  case  related  by  Langenbeck,*  in  which  he  removed  a  portion  of 
the  clavicle  affected  by  a  tumour  dipping  deeply  in  between  the  ju<nilar  and 
subclavian  veins,  and  affecting  the  scalenus  anticus  muscle,  which  had  to  be 
divided. 

Langenbeck  recommends  that  the  anterior  surface  of  the  tumour  be  freely  ex- 
posed, the  muscles  being  divided  as  far  as  may  be  necessary.  In  one  of  his 
successful  cases,  both  pectoral  muscles,  the  deltoid,  and  a  portion  of  the  coraco- 
brachialia  were  divided.  The  tumour  is  then  to  be  exposed  by  a  free  division 
of  its  capsule,  and  the  vessels  are  to  be  sought  for  above,  where  they  enter  into 
the  tumour.  This  course  he  prefers  to  the  opposite  plan  of  exposing  the  artery 
and  vein  at  the  lower  part,  for  similar  reasons  as  in  the  neck  (see  page  983). 
The  sheath  of  the  vessels,  infiltrated  by  the  disease,  must  be  carefully  divide  ! 
and  stripped  from  the  vessels,  which  should  only  be  tied  in  the  last  resort.  If 
the  great  nerves  be  implicated  in  the  tumour,  s  i  that  they  cannot  be  cleared 
away  from  it,  amputation  will  become  necessary.  I  recommend  a  very  careful 
study  of  Langenbeck's  cases  to  anyone  who  intends  to  perform  one  of  these 
operations.  A  good  idea  of  the  probable  relations  of  the  tumour  will  be  found 
by  noticing  the  presence  or  absence  of  pricking  sensations  down  the  course  of 
the  nerves,  or  loss  of  their  functions,  of  oedema  and  venous  engorgement,  and  of 
alteration  of  the  pulse.  In  cartilaginous  or  hard  fibrous  tumours,  processes  may 
project,  deep  in  the  axilla,  among  the  vessels  and  nerves,  or  may  run  under  the 
clavicle  and  approach  the  subclavian  vessels  and  the  pleura,  and  much  add  to 
the  embarrassments  and  dangers  of  the  proceeding.  This  is  still  more  the  case 
when  the  tumour  originating  in  the  neck  has  passed  down  into  the  axilla,  as  in 
Langenbeck's  case,  referred  to  above,  in  which  the  pleura  seems  to  have  been 
freely  exposed,  though  not  opened  ;  and  the  patient  afterwards  died  of  pleurisy. 
However,  in  a  case  of  a  large  fatty  tumour  of  the  root  of  the  neck,  which  was 
under  my  care  some  years  since,  at  the  Hospital  for  Sick  Children,  and  which 
sent  a  process  down  into  the  axilla,  the  removal  was  easily  and  safely  effected 
from  the  main  wound  in  the  neck.  A  drainage  tube  was  passed  through  the 
cavity  in  the  axilla,  and  out  below  the  edge  of  the  pectoralis  major.  The  child 
recovered  without  any  deformity  or  bad  symptom. t 

In  cases  of  tumours  which  implicate  the  axillary  vessels,  the  vein  is  often  the 
one  which  is  most  firmly  attached  to  the  tumour.  This  is  a  consequence  partly 
of  its  position  and  partly  of  its  being  (like  all  veins)  more  readily  affected  by 


*  I  mean  with  success  so  far  that  no  fatal  injury  was  done  to  the  parts.  The 

patient  died  of  the  after  consequences  of  the  operation. 

t  Surgical  Treatment  of  Children  s  Diseases,  2nd  ed.  p.  371. 
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pressure.  Consequently  there  is  more  risk  of  wounding  the  vein  than  the 
artery  in  such  operations.  In  case  of  wound  of  the  vein,  the  late  Mr.  Moore 
recommended  that  the  artery  should  be  secured  as  well  as  the  wounded  vein, 
and  he  used  to  refer  to  a  case  in  which  he  had  adopted  this  practice  success- 
fully. He  believed,  on  the  authority  of  this  case,  as  well  as  of  some  of  the 
others  quoted  above  in  which  the  main  artery  and  vein  have  been  tied  in  the 
removal  of  cervical  and  other  tumours,  that  phebitis  is  less  likely  to 
follow,  and  that  the  risk  of  gangrene  is  not  increased  by  the  ligature  of  the 
artery.  I  may  add,  that  when  in  such  operations  the  brachial  plexus  is  also 
injured,  the  limb  should  be  removed  at  once.  I  had  occasion  some  time  since 
to  regret  not  having  followed  this  course.  In  an  attempt  to  extirpate  an  ex- 
tensive recurrent  cancer  from  the  axilla,  I  was  obliged  to  secure  both  vessels. 
The  parts  were  very  much  matted,  thickened  and  difficult  to  distinguish.  The 
patient  died  of  gangrene,  and  on  post-mortem  examination  a  portion  of  the 
median  nerve  was  found  to  have  been  embraced  in  one  of  the  ligatures. 

The  Thorax. 

The  diseases  of  the  thoracic  viscera  being  the  exclusive  province  of  the 
physician,  and  their  injuries  having  been  treated  of  in  our  second  volume  toge- 
ther with  the  surgical  operations  practised  upon  the  pleura,  no  observations  on 
the  regional  surgery  of  the  thorax  are  required  here,  except  a  few  lines  on  the 
subject  of  abscesses  in  the  thoracic  parietes.  Such  abscesses  may  arise  sponta- 
neously as  the  result  of  acute  or  chronic  inflammation,  or  may  be  symptomatic 
of  disease  of  the  bones.  Diffuse  inflammation  is  the  most  common  cause  of  the 
first  kind  of  abscess.  It  is  a  serious  afltection,  being  often  productive  of  much 
distress  by  its  local  action,  as  well  as  testifying  to  the  existence  of  a  grave 
constitutional  malady.  Nelaton  *  speaks  of  a  case  in  which  the  dyspnoea  was 
so  great  as  to  lead  to  the  erroneous  diagnosis  of  visceral  inflammation;  an 
error  the  more  likely  to  be  committed  since  the  inflamed  condition  of  the  in- 
teguments forbids  physical  examination.  Besides,  visceral  inflammation  may 
ensue  :  for  the  inflammation  tends  to  spread  invs^ards,  and  if  unchecked  leads  to 
the  formation  of  abscesses  which  may  extend  beyond  the  walls  of  the  thorax, 
and  make  their  way  into  its  interior.  Active  treatment  is  therefore  necessary. 
If  the  case  is  seen  before  abscess  is  formed,  free  incisions  must  be  made,  and  the 
other  means  adopted  which  have  been  prescribed  in  the  essay  on  Erysipelas 
for  the  treatment  of  diffiise  cellular  inflammation.  If  abscess  have  already 
formed,  it  must  be  opened  without  delay.  The  constitutional  treatment  must 
be  guided  by  the  general  symptoms,  and  by  the  presence  or  absence  of  pleuritic 
complication — a  fact  which  can  only  be  inferred  from  the  symptoms,  if  the 
condition  of  the  parietes  forbids  direct  examination. 

Chronic  abscess  of  the  chest,  unconnected  with  diseases  of  the  bones,  appears 
generally  to  take  place  in  strumous  subjects,  and  often  in  those  who  are  suf- 
fering from  or  predisposed  to  phthisis.  The  treatment  is  the  same  as  in  other 
cases  of  strumous  abscess.  Many  of  those  cases  which  are  described  in 
books  as  abscess  pushing  the  pleura  inwards,  thickening  it,  and  encroaching 
on  the  cavity  of  the  chest,  may  very  likely  have  been  cases  of  limited 
empyema ;  at  any  rate  they  could  hardly  be  distinguished  from  the  latter 
except  by  the  history,  often  an  obscure  guide  in  a  chronic  complaint.  The 
treatment  would  consist  in  laying  them  open ;  and  if  this  does  not  suffice, 
in  providing  a  counter-opening,  and  keeping  them  empty  by  means  of  a  drain- 
age tube.  In  some  cases  of  empyema  much  benefit  iias  seemed  to  be  derived 
frt)m  a  counter-opoiing,  and  the  injection  of  iodine  ;  and  the  same  benefit 
might  be  more  confidently  expected  in  chronic  abscess  not  connected  with  the 
pleural  cavity,  without  the  dangers  which  must  be  allowed  to  accompanv  the 
iodine  injection  in  empyema.f  It  is  not,  however,  always  easy  to  know  whether 

•  *  Path.  chir.  vol.  iii.  p.  497. 

t  In  one  case  at  the  Hospital  for  Sick  Childron,  iorlino  injer'tion  had  heen  nspd 
several  times  with  benefit,  when  suddenly  one  day  the  child  coughed  up  a  quantity  of 
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a  small  opening  may  not  exist  into  the  pleura,  or  even  the  tissue  of  the  lung. 
An  open  abscess,  whose  wall  is  in  contact  with  the  pleura,  will  follow  its  move- 
ments. Hence  in  inspiration  its  wall  will  be  drawn  inwards,  and  its  cavity  filled 
with  air,  which  will  be  ejected  in  forced  expiration. 

Most  abscesses,  however,  in  the  walls  of  the  thorax  are  symptomatic  of  disease 
of  the  ribs  or  sternum.  The  disease  is  genei'ally  caries,  though  necrosis  is  some- 
times met  with ;  and  in  some  cases,  at  any  rate,  it  is  clearly  traced  to  an  in- 
jury—usually fracture  of  the  sternum,  or  separation  of  its  first  joint.  Thus 
N^laton  (loc.  cit.)  quotes  from  J.  L.  Petit  and  from  Stalpart  Van  der  Weil 
cases  in  which  after  gunshot  contusion,  and  after  a  sword  thrust,  abscess  formed  on 
both  surfaces  (as  it  seems)  of  the  sternum ,  and  in  which,  after  cutting  down 
on  the  front  of  that  bone,  the  surgeon  perforated  it  with  the  trephine,  and 
evacuated  the  matter  from  the  anterior  mediastinum.  But  what  the  indications 
for  this  proceeding  were,  the  accounts  appear  too  meagre  to  inform  us.  When, 
as  is  more  usual,  the  ab.-cess  proceeds  from  caries  of  the  rib,  it  appears  better 
not  to  be  too  active.  The  partial  resections  of  the  ribs  which  are  spoken  of  in 
foreign  works  on  surgery,  and  which  have  been  chiefly  practised  in  Germany, 
do  not  seem  very  promising  operations,  while  they  are  by  no  means  free  from 
difficulty  and  danger.  The  indications  for  attempting  the  removal  of  a  portion 
of  carious  rib  would  be,  if  it  were  evidently  setting  up  pleuritic  irritation,  or  if 
it  concealed  and  shielded  a  sequestrum  on  the  inside  of  the  bone,  which  could 
not  otherwise  be  extracted.  In  accident,  the  indications  for  excision  are,  if  the 
fractured  portion  conceals  a  wounded  vessel  or  traumatic  aneurism.  If  the 
whole  depth  of  the  bone  be  not  diseased,  the  surgeon  would  of  course  desire  to 
avoid  wounding  the  intercostal  artery,  the  bleeding  from  which  is  often  trouble- 
some. In  such  cases  it  would  be  sufficient  to  detach  the  muscles  fi'om  the 
Tipper  border  of  the  bone,  and  carefully  chisel  away  the  diseased  portion.  But 
it  the  entire  thickness  of  the  bone  is  to  be  removed,  a  small  incision  must  first 
be  carefully  made  through  the  muscular  parietes,  a  id  extended  on  the  director 
as  far  as  may  be  necessary  to  separate  the  muscles  from  both  edges  of  the  rib 
to  the  whole  length  which  it  is  proposed  to  remove.  Then  the  internal  surface 
of  the  bone  must  be  freed  from  the  pleura  with  the  handle  of  the  knife,  or  some 
more  appropriate  flat  smooth  instrument,  and  the  section  made  with  a  Hey's 
saw.* 

Nelaton  describes,  after  Boyer,  an  operation  for  the  removal  of  diseased  parts 
of  the  sternum,  in  order  to  evacuate  matter  confined  in  the  mediastinum, 
and  to  remove  the  source  of  such  suppuration.  This  has  the  distinction 
of  being  one  of  the  most-  ancient  surgical  operations,  and  was  performed  by 
Galen.  If  a  surgeon  had  made  up  his  mind  to  make  trial  of  the  operation,  he 
would  need  no  very  precise  directions  for  its  performance ;  as  it  consists 
nierelj'  in  exposing  very  freely  the  surface  of  the  bone,  and  applying  the  trephine 
on  all  the  part  which  appears  diseased  ;  but  it  seems  a  doubtful  and  very 
hazardous  measure,  and  could  onlj'  be  justified  by  the  presence  of  severe  dysp- 
noea, for  which  no  cause,  except  the  disease  of  the  sternum,  could  be  discovered. 
In  Ileyfelder's  work  (p.  308)  will  be  found  a  notice  of  twelve  cases  in  which 
this  operation  has  been  performed  in  modern  times,  and  only  one  of  which 
is  said  to  have  died  from  the  operation.  But  real  evidence  of  success  seems 
wanting  in  the  majority  of  these  cases. 


the  injection.  This  was  followed  by  very  severe  bronchitis.  The  same  accident  hap- 
pened to  a  child  under  my  care  at  St.  George's  Hospital,  but  was  not  followed  by  any 
alarming  symptoms. 

*  As  to  the  statistics  of  this  operation,  Heyfelder  says  that  out  of  thirty-seven  casi  s 
of  which  he  has  accurate  accounts,  eight  died ,  the  rest  recovered,  and  very  speedily 
too.    Opcrationslehre  und  Stafistik  der  Rescctionen,  1861,  p.  303. 
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The  Abdomen, 

Very  little  of  importance  has  been  left  for  oiir  consideration  in  this  place  as 
to  the  regional  surgery  of  the  abdomen,  except  abdominal  tumours,  since  its  in- 
juries and  the  surgical  diseases  of  all  the  viscera,  digestive,  urinary,  and  generative, 
have  been  described  in  separate  essays.  The  first  consideration  in  determining 
on  the  surgical  treatment  of  a  tumour  of  the  abdomen,  is  whether  it  lies  above 
or  below  the  muscular  expansion.  It  is  possible  that  tumours  may  also  form 
between  the  muscles,  but  the  circumstance  does  not  seem  to  have  been  put  on 
record.  Superficial  tumours  of  the  abdomen  are  usually  fatty.  Their  super- 
ficial situation  is  recognised  by  the  ease  with  which  thej^  move  on  the  deeper 
parts,  and  by  their  being  unaffected  by  the  action  of  the  muscles :  the  usual 
dimpling  of  the  skin  when  pinched  up  over  them,  and  their  lobulated  exterior, 
proves  their  fatty  nature.  The  only  caution  which  can  be  required  in  their 
removal  is  to  remember  that  occasionally  fatty  tumours  in  the  middle  line  of 
the  abdomen  have  been  found  to  perforate  the  abdominal  parietes  ;  and,  although 
apparently  superficial,  to  spring  from  a  root  in  the  subperitonseal  fat.  Such 
tumours  are  called  by  French  writers  '  hernies  graisseuses.'  *  Their  connection 
with  the  peritoneum  varies  in  diii'erent  cases.  The  greater  part,  and  usually 
the  whole,  of  the  tumour  is  formed  by  the  subperitouEeal  fat  merely ;  but  in 
some  cases  a  small  process  of  peritonaeum  has  been  found  in  the  centre  of  the 
mass,  having  apparently  been  pulled  down  by  the  traction  of  the  tumour.  At 
other  times  cysts  have  been  found  in  the  fat,  unconnected  with  the  peritonreum. 
Usually  these  small  tumours  require  no  treatment ;  but  several  cases  are  re- 
corded in  which  symptoms  of  colic  or  of  peritonitis  have  existed,  which  have 
been  thought  to  have  depended  on  the  traction  of  the  tumour,  and  which  at 
least  have  subsided  on  the  removal  of  the  latter.  When  such  symptoms  are 
present,  there  would  often  be  a  good  deal  of  difficulty  in  distinguishing  the  case 
from  one  of  strangulated  hernia.  In  cases  of  doubt,  it  is  justifiable  to  cut  down 
and  examine  the  swelling,  taking  care  to  unroll  the  mass  of  fat  before  cutting 
it  away,  for  fear  of  wounding  one  of  these  peritonteal  pouches  ;  but  M.  Nelaton 
gives  the  caution  not  to  be  in  too  great  a  hurry  to  operate  on  these  tumours ; 
and  this  advice  coincides  with  that  given  by  Mr.  Birkett,  essay  on  Hernia,  vol. 
iv.  p.  730,  in  all  cases  of  umbilical  hernia,  where  the  symptoms  do  not  very 
plainly  indicate  strangulation. 

Other  supei-ficial  tumours,  whether  innocent  or  malignant,  differ  in  no 
respect  in  this  region  from  their  usual  characters  in  other  parts  of  the  body. 
A  word  of  caution  may  be  given  as  to  diagnosis.  Most  surgeons  must  have 
seen  psoas  abscesses  mistaken  for  tumours  of  the  abdomen — a  mistake  not 
very  creditable  to  the  care  of  the  person  who  makes  it,  since  it  shows  that 
he  has  neglected  to  enquire  into  the  history  and  symptoms  of  the  case ;  but 
easy  enough  to  commit  on  a  mere  cursory  inspection  of  the  part. 

The  deep  tumours  of  the  abdomen,  which  lie  beneath  the  muscles,  are  next 
to  be  distinguished  into  loose  tumours,  tumours  of  the  bones,  and  tumours  of 
the  viscera  or  peritoneum.  Of  the  loose  tumours,  some  lie  in  the  subperitoneal 
cellular  tissue.  Among  these  I  would  especially  call  attention  to  a  tumour  of 
the  iliac  fossa  described  by  M.  Nelaton,t  and  of  which  an  instance  occurred 
nnder  my  own  care.J  It  is  a  firm  rounded  tumour  lying  in  the  venter  of  the 
ilium,  moving  with  tolerable  freedom  under  the  muscular  wall  of  the  belly,  and 
with  a  stalk  which  can  be  distinctly  traced  to  the  inner  surface  of  the  ilium,  near 
the  anterior  superior  spine.  M.  Nelaton  has  seen  more  than  fifteen  cases  ;  and  it  is 
a  singular  circumstance  that  all  his  patients  were  women  who  bad  bonio  children. 
This  was  so  in  my  case  also.  He  had  operated  twice  with  success,  although  in 
one  instance  he  had  been  unable  to  avoid  opening  the  peritoneal  cavity.  The 


*  Nelaton,  Path.  Chir.  vol.  iv.  p.  394.  f  Ga:.  dcs  Hvp.  Feb.  18,  1862. 

I  Path.  Soc.  Trans,  vol.  sv.  In  the  operation  the  peritonaeum  was  not  opened,  and 
the  patient  recovered. 

VOL.  V.  3  s 
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tumour  is  of  the  fibrous  or  fibroid  variety,  and  certainly  bears  to  the  naked  eye 
a  strong  resemblance  to  the  recurrent  fibroid ;  but  it  did  not  recur  in  either  of 
M.  Nelaton's  cases,  and  in  mine  for  more  than  a  3  ear,  during  which  I  saw  the 
patient  from  time  to  time,  there  was  no  sign  of  rentwed  growth.  In  removing 
such  tumours  great  care  must  be  taken  to  avoid  the  peritonfeum,  if  pos- 
sible ;  and  it  is  well  to  be  contented  with  as  small  an  incision  as  will 
suffice  to  expose  the  whole  tumour ;  since  ventral  hernia  will  most  likely 
ensue,  and  the  patient's  comfort  demands  that  the  hernia  should  be  as  small 
as  possible. 

The  singular  peculiarities  of  this  tumour  in  having  always  a  pedicle  from  the 
crest  of  the  ilium,  and  in  occurring  always  in  the  same  form,  and  always,  as 
far  as  present  experience  goes,  in  women  who  have  had  children,  appeared  to 
deserve  a  special  notice  for  it;  but  fibrous  and  other  tumours  may  of  course  be 
found  in  other  parts  of  the  subperitonsBal  space.  To  all  such  tumours  the  same 
observation  will  apply,  that  the  surgeon  should  wait  awhile  and  be  in  no  hurry 
to  extirpate  them,  unless  the  fact  of  steady  growth  is  well  ascertained  ;  and  that 
in  doing  so  he  must  take  every  precaution  both  to  avoid  danger  from  a  wound 
of  the  peritonfeum,  if  possible,  and  to  guard  himself  from  undeserved  blame, 
should  the  tumour  adhere  so  firmly  to  the  membrane  that  its  avoidance  is 
impossible. 

Malignant  tumours,  forming  below  the  abdominal  wall,  will  soon  become 
fixed,  from  implication  either  of  the  viscera  or  the  muscles;  and  thus  the 
diagnosis  will  in  all  probability  be  correctly  made  during  the  interval  of  ex- 
pectation above  recommended  in  the  treatment  of  deep-seated  tumours  which 
appear  innocent. 

Tumours  which  enjoy  a  wide  range  of  motion  are  met  with  now  and  then  in 
the  abdomen,  and  are  believed  to  be  in  many  cases  floating  kidneys :  but  many 
of  these  tumours  have  had  a  range  of  motion  far  beyond  what  the  kidney  can 
possibly  obtain.*  In  such  a  case  as  I  once  lieard  of  from  a  friend,  where  a  lump 
in  the  belly  could  be  moved  from  a  little  below  the  liver  in  a  curved  direction 
down  into  the  iliac  fossa  and  thence  over  towards  the  middle  line,  always  main- 
taining the  same  limits,  the  loose  body  must  have  been  either  a  foreign  sub- 
stance in  the  intestines,  which  was  unlikely  in  that  case  from  the  direction  and 
range  of  its  motion,  or  more  probably  one  of  those  concretions  in  the  peritoneal 
sac  so  well  described  by  Ur.  J.  W.  Ogle  and  others.f  The  limits  to  the  range 
of  motion  of  such  a  substance  might  easily  "have  been  fixed  by  accidental 
adhesions.  The  point  is  one  of  not  much  practical  importance,  since  in  hardly 
any  circumstances  would  the  idea  of  cutting  down  on  such  a  substance  be  enter- 
tained ;  yet  if  it  seemed  to  be  setting  up  peritonaeal  irritation,  such  a  proceeding 
might  not  be  wholly  unjustifiable. 

The  tumours  of  the  bones  are  generally  malignant,  though  enchondromatous 
and  other  innocent  formations  may  occur.  They  are  found  in  the  iliac  fossa,  or  in 
the  pelvis,  by  examination  from  tlie  rectum  or  vagina,  or  lying  on  the  spmal 
column.  They  are  recognised  by  their  fixed  condition,  and  the  broad  base 
which  always  connects  them  to  tlie  bone.  They  frequently  compress,  and  often 
implicate,  the  great  veins,  giving  rise  to  csdema  and  venous  congestion  in  the 
parts  below.  Some  of  the  more  malignant  of  these  tumours  pulsate,  and  thus 
simulate  aneurism.  The  diagnosis  has  been  spoken  of  in^the  essay  on  Aneubisji. 


*  Rokitansky  says,  '  The  oceasional  Tuovability  of  tho  kidney  is  owing  to  in- 
sufficient fixation  by  means  of  tlio  adipose  fiiscia,  and  apparently  also  to  an  elongation 
of  the  vessels  :  we  sometimes  find  that  the  kidneys  can  be  moved  from  one  to  two 
inches  along  the  spinal  column.'    Path.  Trans,  vol.  ii.  p.  188,  S;/(l.  Soc.  Trans. 

t  rci/k.  Sgc.  Trans,  vol.  vi.  pp.  204,  208.  Vol.  viii.  p.  212:  m  this  case  the  loose 
body  was  larger  than  a  billiard-ball.  Vol.  xii.  p.  89  :  here  the  loose  body  whs  felt  in 
a  hernial  sac  before  operation.  Other  specimens  will  bo  found  described  in  the  same 
Transactions. 
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The  tumours  which  affect  the  spine,  if  they  are  large  enough  to  be  perceptible 
externally  and  to  give  rise  to  symptoms,  are  almost  always  malignant,  and  may 
sometimes  be  distinguished  also  by  examination  from  the  loins.  The  small 
exostoses,  so  common  in  old  age  on  the  front  of  the  column,  do  not  usually  give 
rise  to  symptoms,  and  could  hardly  be  felt  from  the  outside  of  the  body.  None 
of  this  class  of  tumours  is  susceptible  of  treatment. 

Tumours  of  the  viscera  of  the  abdomen  constitute  such  a  very  large  class, 
and  are  so  very  complicated  in  their  diagnostic  signs,  that  no  sufficient  expo- 
sition of  the  subject  can  be  attempted  here.  They  affect  the  liver,  the  omen- 
tum, the  spleen,  kidney  or  intestine,  the  general  surface  of  the  peritonseum, 
the  bladder,  and  in  the  female  the  uterus,  ovary,  or  broad  ligament.  Nothing 
need  be  said  here  about  the  tumours  of  the  intestines,  or  of  the  female  genera- 
tive organs,  or  of  the  urinary  organs,  since  these  have  been  treated  of  in  the 
essays  on  those  subjects. 

Tumours  of  the  liver  are  recognised  by  their  position,  by  their  comparative 
immobility,  and  by  their  being  situated  in  an  area  beyond  which  the  liver 
can  be  recognised  as  extending  (either  by  touch  or  percussion),  or  at  least  by 
the  liver's  dullness  extending  quite  up  to  them ;  and  when  situated  on  the 
edge  of  the  organ  by  their  raising  the  false  ribs.  Such  tumours  as  are  merely 
attached  to  the  liver  *  will  be  more  movable ;  but  it  would  be  difficult  during 
life  to  recognise  these  as  hepatic. 

The  tumours  of  the  liver  met  with  in  surgical  practice  are  either  cystic  or 
malignant.  Sir  B.  Brodie  has  described,  in  his  Lectures  on  Pathology  and 
Surgery,  some  cases  of  watery  cyst  of  the  liver,  in  which  no  proof  was  given 
of  the  presence  of  hydatid  animalcules,  and  in  which  a  cure  was  effected  by 
simple  puncture  with  a  trocar ;  in  two  cases  without  any  symptoms,  in  another 
after  severe  inflammation,  and  the  bursting  of  an  abscess  into  the  intestine, 
followed  by  the  discharge  of  a  membranous  bag,  which,  however.  Sir  B.  Brodie 
did  not  regard  as  a  hydatid. t 

I^arge  hydatid  cysts  are  accompanied  by  considerable  enlargement,  the 
tumour  being  rounded  and  smooth,  fluctuating,  but  less  distinctly  than  the 
watery  cyst,  and  with  a  peculiar  vibration,  due  to  the  presence  of  the  semi- 
solid bags  in  the  fluid,  t  The  smaller  hydatid  tumours,  which  are  not  per- 
ceptible externally,  will  not  give  rise  to  any  sy.nptoms.  After  some  time 
ulceration  may  be  expected  to  take  place,  by  which  the  hydatids  are  trans- 
ferred to  some  of  the  neighbouring  viscera,  or  the  sac  suppurates  and  an 
abscess  forms,  which  may  burst  internally  or  externally.  In  the  latter  event, 
the  patient  may  survive  ;  the  others  are  almost  inevitably  fatal.  Space  would 
fail  us  to  pursue  the  history  of  the  disease  if  left  to  itself ;  our  only  object 
here  is  with  its  diagnosis  and  surgical  treatment.  The  diagnosis  of  hydatid 
cysts  is  to  be  made  from  (1)  an  enlarged  gall-bladder,  (2)  abscess,  and  (3) 
cancer.  Other  ambiguities  may  occur  ;  e.g.  when  the  cyst  rises  into  the  thorax 
it  may  be  confounded  with  pleuritic  effusion  ;  wlicn  it  lies  in  the  central  part 
of  the  abdomen,  with  aortic  aneurism,  and  other  similar  difficulties  may  be  met 
with,  but  these  are  rare.  It  will  suffice  here  to  point  out  the  ordinary  diag- 
nostic signs.  In  the  first  place,  then,  hydatids  grow  without  any  feverish  or 
hepatic  symptoms,  which  is  a  strong  point  in  their  diagnosis  from  abscess  of 
the  liver,  and  from  enlarged  gall-bladder.  Otherwise  the  resemblance  of  some 
hydatid  cysts  to  an  enlarged  gall-bladder  is  very  striking;  and  it  would  be 
almost  impossible  to  tell  the  difference  by  mamuil  examination  merely,  as 


*  As  the  hydatid  tumour  figured  in  Frericlis  on  '  Diseases  of  the  Liver,'  vol.  ii. 
p.  242,  New  Sydenham  Society's  Trans. 

t  The  occurrence  of  simple  cysts  iu  the  liver,  and  the  frequent  coexistence  of  that 
1  condition  with  cystic  degeneration  of  the  kidneys,  i.s  iUustrated  in  papers  by  Dr. 
Bristowe  and  Dr.  Wilks,  iu  Path.  Soc.  Trans,  vol.  vii.  and  x. 

X  This  sensation  is  not  always  perceptible.    Davaine  recommends  that  in  order  to 
feel  it,  three  extended  fingers  be  applied  to  the  most  prominent  part  of  the  tumour 
and  that  percussion  be  made  with  the  middle  one.    Frerichs,  op.  cit.  p.  242. 
i  3  s  2 
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a  reference  to  Frericli's  plate,  mentioned  in  the  note,  will  show.  Next,  the 
smooth  round  surface  of  the  hydatid  swelling  usually  distinguishes  it  from  the 
more  lobulated  mass  formed  by  a  large  cancer  of  the  liver ;  and,  lastly,  the 
fluctuation  and  Tibration  of  a  hydatid  tumour  are  in  some  eases  to  be  clearly 
and  easily  distinguished  from  the  semi-solid  feeling  of  cancer.  But  it  must  be 
allowed  that,  in  very  soft  cancers  with  smooth  surface,  if  constitutional  symp- 
toms be  absent,  as  they  ofteu  are  in  rapidly-growing  medullary  cancers,  the 
diagnosis  can  hardly  be  made  without  an  exploratory  pmicture,  which  should 
in  such  a  case  always  be  employed.*  I  have  seen  cases  in  which  the  disease 
could  not  possibly  be  diagnosed  without  it. 

When  by  puncture  fluid  (whether  purulent  or  limpid)  is  discovered  super- 
ficially situated  in  the  liver,  the  questicm  occurs  whether  it  is  right  to  open  the 
collection,  .and  if  so,  how  ?    In  case  of  abscess  it  would  be  advisable  to  open 
the  collection  as  soon  as  practicable ;  and  the  safest  way  is  by  means  of 
caustic  (see  vol.  i.  p.  139).    In  the  case  of  a  hydatid  tumour,  it  seems  better  to 
wait  until  the  fact  of  growth  is  decidedly  established;  since  such  tumour 
sometimes  remain  long  stationary,  and  the  operation  is  a  dangerous  one.  Bu 
if  the  cyst  be  increasing  in  size,  and  if  it  be  superficial,  the  risk  of  leaving  i 
alone  becomes  probably  greater  than  that  of  operating.    Several  plans  are  i 
use.    The  one  which  was  till  lately,  I  think,  the  most  common  in  English  prac 
tice,  is  to  make  an  opening  into  the  sac  with  potassa  fusa ;  other  plans  are  t 
cut  down  on  to  the  peritonteum,  have  the  wound  stufi'ed  with  charpie  in  orde 
to  excite  adhesions,  and  then,  after  a  few  days,  prolong  the  incision  into  th 
cyst ;  or  simply  to  puncture  and  evacuate  the  tumour,  as  was  done  by  Sir  B 
Brodie;  or  to  keep  the  puncture  open,  and  establish  a  sinus,  through  which  th 
sac  is  washed  out  with  warm  water,  diluted  alcohol,  solution  of  iodine,  or  eve 
bile.    Iodine  is  the  fluid  which  has  been  generally  used  ;  but  Frerichs  seem 
to  speak  favourably  of  the  use  of  bile  as  causing  less  pain,  and  correcting  th' 
putriditj^  of  the  contents  of  the  sac. 

In  a  very  interesting  paper  published  in  the  Med.-Cliir.  Trans,  vol.  xlix.,  Dr 
John  Plarley  has  related  a  case  in  which  he  eflected  the  cure  of  a  large  hydati 
tumour  of  the  liver  (the  largest  on  record  in  which  operation  has  been  prac 
tised)  by  puncturing  the  sac  above  the  umbilicus  with  a  large  trocar  and  canul" 
tying  in  tlie  latter  till  it  lay  loose  in  the  wound  it  had  caused ;  the  canula  bein 
kept  free  from  obstruction  by  a  catheter  passed  through  it  from  time  to  time, 
and  then  supplying  its  place  by  two  or  three  elastic  catheters,  the  size  of  whic 
was  gradually  increased  until  three  or  more  of  the  size  of  No.  12  could  b 
readily  introduced.    Iodine  was  freely  injected  through  these  catheters  fro' 
time  to  time,  and  to  prevent  decomposition  the  sac  was  freely  washed  out  wit 
creasote  water,  of  which,  on  one  occasion,  more  than  a  gallon  was  passe 
through  the  sac,  being  injected  through  one  of  the  catheters  and  running  ou 
by  the  others.    Severe  symptoms  occurred  during  the  treatment  from  hremor 
rhage  and  discharge  of  bile  into  the  sac.  These  were  combated  by  strict  atten 
tion  to  bandaging,  and  by  the  use  of  injections  of  sulphate  of  zinc  and  nitrat' 
of  silver.    Dr.  Harley  appends  to  his  paper  a  synoptical  table  of  the  publishe 
cases  in  which  operative  measures  have  been  employed,  to  show  the  superiority 
of  a  free  puncture  of  the  sac,  and  its  careful  evacuation,  over  those  plans  o 
treatment  in  which  the  latter  point  is  not  secured.    He  rejects  the  method  of 
opening  the  sac  by  means  of  caustic  potash,  as  being  much  more  painful  and 
tedious  than  that  by  the  large  trocar,  while  it  is  not  in  his  opinion  at  all  safer. 
The  point  on  which  he  lays  especial  stress  is  the  necessity  of  providing  free 
exit  for  the  cyst-membranes,  and  a  constant  discharge  for  the  fluid,  which  if 
retained  will  putrefy  and  poison  the  blood. 

If  there  be  much  redness,  and  the  fluid  seem  very  near  the  surface,  it  maybe 
thought  justifiable  to  open  the  tumour  by  a  simple  incision  ;  but  it  is  dangerous, 
as  the  least  escape  of  cyst-fluid  into  the  peritonaeum  may  set  up  fatal  inflam- 

It  is  a  mcasuro,  liownver,  not  absolutely  devoid  of  danger.  Frerichs  (op.  cit.^ 
p.  2.31)  givss  a  case  where  death  was  caused  by  tapping  a  liydatid  cj'st  and  drawing* 
off  Bome  of  its  contents  with  an  exploring  trocar. 
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mation.  If  by  palpation  or  on  puncture  the  cyst  is  found  to  have  undergone 
calcareous  degeneration,  as  is  not  uncommon,  no  operative  interference  is 
justifiable. 

Tumours  connected  with  the  spleen  and  the  omentum  less  frequently  come 
under  the  surgeon's  notice,  since  they  are  not  the  subjects  of  surgical  treatment. 
The  former  are  chiefly  known  by  their  situation,  and  by  their  raising  the  false 
ribs  on  the  left  side,  as  hepatic  tumours  often  do  on  the  right.  Cystic  or  other 
tumours  in  the  omentum  appear  more  pedunculated  than  visceral  tumours,  and 
give  rise  to  few  symptoms  when  solitary ;  but  the  colloid  and  other  soft  for- 
mations usual  in  this  part,  are  often  merely  part  of  a  general  affection  of  the 
whole  peritoneal  surface,  leading  rapidly  to  death. 

It  is  certainly  theoretically  possible  that  some  of  these  looser  tumours  within 
the  abdomen  should  be  made  amenable  to  surgical  operations  analogous  to  those 
on  ovarian  cysts  ;  but  practically  it  will  be  very  dilBcult  to  find  a  case  in  which 
there  shall  be  at  the  same  time  sufficiently  lu'gent  symptoms,  and  yet  sufficient 
evidence  of  constitutional  immunity,  to  justify  a  surgeon  in  exposing  his  patient 
to  the  incalculable  risks  of  such  an  operation.* 

Tlie  Groiiu 

The  fold  of  the  groin  is  one  of  the  most  fertile  regions  for  the  materials 
of  surgical  diagnosis;  but  most  of  these  materials  have  been  already  treated 
of.  Thus,  in  the  essays  on  Heekia  and  on  the  Diseases  of  the  Male 
Organs,  all  the  difficult  and  complicated  questions  of  diagnosis  connected 
with  hernia,  retained  testicle,  cysts  of  the  spermatic  cord,  and  all  the  varieties 
of  hydrocele,  have  been  studied,  and  the  diagnosis  of  psoas  abscess  has  been 
laid  down  in  that  on  Disease  of  the  Spine.  Artificial  anus,  again,  as  well 
as  iliac  abscess,  and  the  abscesses  forming  round  the  caput  cfEci,  have  been 
spoken  of  in  the  essay  on  Diseases  of  the  Intestines.  The  aflections  of  the 
skin  of  the  groin,  among  which  intertrigo  is  very  common,  will  be  found 
described  in  Diseases  of  the  Skin  and  Erysipelas.  The  chief  points 
which  remain  for  notice  are  the  affections  of  the  lymphatic  glands,  and  the 
rare  instances  of  bursal  tumours  and  cysts  unconnected  vdth  the  testis  or 
cord.  The  tumour  formed  by  an  enlarged  gland  maj'  often  be  confounded 
with  a  hernia  ;  but  on  this  point  it  is  only  necessary  to  refer  to  vol.  iv.  p.  771. 
1'he  mobility  of  the  glands  distinguishes  all  except  that  which  lies  in  the 
femoral  canal.  In  such  cases  the  regions  from  which  the  inguinal  glands 
derive  their  absorbents,  viz.  the  lower  limb  (especially  the  toes),  the  wall  of 
the  abdomen,  the  nates,  anus,  and  genitals,  must  be  carefully  examined,  for 
the  disease  in  the  groin  is  but  a  symptom.  The  after  consequences  of  abscesses 
forming  in  these  glands  are  often  formidable,  since  they  lead  to  ulcers  with 
callous  edges,  in  which  often  the  enlarged  and  diseased  gland  is  to  be  seen,  or 
to  sinuses  which  are  often  very  intractable.  In  the  first  place,  the  remains 
of  the  gland  should  be  extirpated  with  the  knife,  or  destroyed  by  some 
caustic ;  the  latter  being  perhaps  the  best  plan,  as  these  glands  have  little 
sensibility.  If  this  does  not  suffice,  the  hard  edges  are  to  be  destroyed  with 
potassa  fusa ;  or,  as  a  last  resort,  chloroform  is  to  be  administered,  and  all  the 
sinuses  laid  open  to  their  very  bottom  by  free  and  extensive  incisions,  the 
hardened  edges  being  at  the  same  time  pared  away.  The  wound  must  then 
be  dressed  from  the  bottom,  the  patieut  kept  at  rest,  and  liberal  diet  given, 
if  the  stomach  will  bear  it. 

Cysts  are  sometimes  found  in  the  fold  of  the  groin,  which  are  formed  in  the 

*  The  cases  which  have  occurred  since  the  statement  in  the  text  was  -written  of  removal 
of  the  spleen  by  Mr.  Bryant,  M.  Kooberle,  and  others,  appear  to  me  amply  to  justify 
it  (see  the  Biennial  Ecirospect  of  the  Kcm  Si/d.  Soc.  for  1867-8,  p.  220),  although  it 
is  true  that  the  spleen  has  been  successfully  removed  in  the  human  subject  by  M. 
Pean,  and  perhaps  by  other  operators,  as  a  reference  to  the  same  publication  will 
show. 
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buraa  lying  near  the  hip  joint,  under  the  tendon  of  the  psoas  muscle.     If  this 
bursa  communicates,  as  it  often  does,  with  the  hip  joint,  the  fluid  will  pass  into 
the  synovial  cavity  on  pressure,  and  the  tumour  disappear  on  the  limb  being 
relaxed.    If  the  bursa  is  separate,  the  rounded  tumour  will  be  irreducible.  The 
diagnosis  will  be  made  from  a  consideration  of  these  circumstances,  and  from 
the  position  of  the  small  rounded  tumour.    The  treatment  will  be  that  laid 
down  in  the  essay  on  Diseases  of  the  Muscular  SrsTEir,  vol.  iii.  p.  651  et  sqq. 
More  liable  to  lead  to  error  are  those  cysts  and  those  abscesses  which  lie  in 
close  proximity  to  the  femoral  artery  and  receive  pulsation  from  it.    It  is,  how- 
evei",  sufficient  to  be  aware  of  the  occurrence  (however  rarely)  of  such  diseases, 
and  of  the  general  rules  for  the  diagnosis  of  aneurism  (as  laid  down  in  the  essay 
on  that  subject,  vol.  iii.  p.  452),  to  avoid  such  a  catastrophe  as  to  mistake  an 
aneurism  for  a  cyst  or  abscess.    But  much  caution  ought  to  be  used,  remem- 
bering that  sad  mistakes  have  been  committed  on  the  subject.  I 
Cysts  of  many  other  kinds  may  form  in  the  groin — sebaceous,  serous,  san-  , 
guineous.     Of  these  the  sebaceous  would  differ  in  no  respect  from  the  ordinary  ) 
disease  as  it  takes  place  in  other  parts.    The  serous  and  otlier  cysts  are  dillicult  . 
of  exact  diagnosis  without  an  operation;  which  should,  however,  be  omitted  ♦ 
until  symptoms  call  for  it.     I  have  seen  a  blood-cyst  dissected  away  from  the  | 
sheath  of  the  vessels  in  this  part  with  good  results.    The  patient  was  a  young  J 
woman  under  Mr.  Hewett's  care.*  J 

Connected  with  tlie  surgery  of  the  groin  a  curious  and  rare  affection  ought  to  I 
be  noticed,  which  is  denominated  by  the  German  surgeons  the 'rider's-bone,'  * 
and  is  attributed  to  ossification  of  the  tendon  of  the  adductor  longus  or  magnus  * 
muscle  as  a  consequence  of  injury  ;  such  as  is  not  uncommon  in  riding,  while  * 
endeavouring  to  maintain  the  grip  of  the  saddle.  The  following  case,  which  I  • 
quote  by  Mr.  Birkett's  permission  from  a  paper  written  by  him,t  will  best  ^ 
illustrate  the  subject :  * 

'  A  gentleman,  fifty-six  years  of  age,  was,  in  early  manhood,  much  used  to 
riding  on  horseback,  and  regularly  hunted  three  days  a  week  at  the  least,  being  ' 
always  well  up  to  the  hounds.  He  has  always  enjoyed  robust  health,  and  is 
very  muscular.  Twenty-five  years  since,  when  riding  in  a  steeple-chase,  at 
about  the  age  of  thirty,  in  the  act  of  charging  a  fence  his  horse,  refusing  the 
leap,  swerved,  and  he  felt  something  give  way  "  snap  "  in  the  upper  and  inner 
region  of  the  right  thigh.  Immediately  after  he  felt  he  had  not  his  accustomed 
powerful  "  grip  "  of  the  saddle.  In  the  evening,  even  so  soon  after  the  accident, 
the  thigh  was  swollen  and  bruised.  It  should  be  stated  that  he  was  neither 
thrown  from  his  horse  nor  displaced  in  the  saddle.  Tlie  muscles  of  the  right 
thigh  were  very  weak  for  some  months  afterwards ;  indeed,  the  adductors  have 
never  regained  their  wonted  power.  Both  Aston  Key  and  Listen  were  con- 
sulted, and  stated  that  they  had  never  met  with  a  like  case.  For  at  that  time 
there  e.xisted  a  bony  hardness  in  the  course  of  the  tendon  of  the  adductor 
longus. 

'  At  this  time  there  is  a  large  exostosis  in  the  region  of  the  right  spine  of  the 
pubes,  which  extends  along  its  horizontal  ramus,  and  seems  to  envelope  the 
pubic  attachment  of  the  adductor  longus  muscle.  The  tendon  of  this  muscle 
is  converted  into  bone  at  its  root,  and  extending  for  three  inches  downwards  in 
its  substance  a  conical  piece  of  bone  is  clearly  perceptible.  The  apex  of  this  is 
pointed,  and  rounded  off  at  its  tip,  as  if  cartilaginous.  In  the  tendon  of  the  left 
adductor  longus  there  exists  a  similar  bony  deposit  about  two  inches  long, 
but  no  exostosis  on  the  pubes.  The  other  adductors  are  unaffected  on  both 
sides.' 

Dr.  Billroth  has  described  an  ossification  in  the  tendon  of  the  adductor 
magnus,  which  he  found  in  an  after- death  examination  of  an  old  cavalry  man. 


*  rath.  Soc.  Trans,  vol.  ix.  p.  383. 

t  Gvi/'s  HoKjntal  Rejiorts,  1868.  If  I  am  not  mistaken  Mr.  Hancock  also  drew 
attention  to  this  afK:etion  in  his  Lectures  on  Anatomy  and  Surgery  as  Professor  at  the 
Koyal  College  of  Surgeons. 
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It  extended  in  that  muscle  for  half  an  inch  below  its  attachment  to  the  pelvic 
bones.* 

Prof.  Longmore,  of  Netley,  informs  me  that  he  has  seen  the  '  rider's-bone,' 
'  but  extremely  rarely.' 

A  similar  local  ossification  of  the  soft  parts,  due  to  pressm-e  and  irritation, 
is  stated  to  occur  in  the  left  arm  of  the  Prussian  soldiers,  and  is  termed  'exercise 
bone.'  + 

Finally,  it  may  be  advisable  to  call  attention  to  the  occasional  occurrence  of 
disastrous  or  even  fatal  hremorrhage  from  the  spread  of  phagedaenic,  strumous, 
or  cancerous  ulcers  in  the  groin.  The  diagnosis  of  these  forms  of  ulcer  presents 
no  difficulty  in  the  groin  beyond  what  it  doesiu  other  parts;  but  this  peculiarity 
in  the  relations  of  the  femoral  artery  should  make  ns  more  than  ordinarily 
anxious  to  stop  the  spread  of  specific  ulceration  in  the  groin.  Powerful  caustics, 
such  as  potassa  fusa  or  nitric  acid,  are  the  only  local  measures  which  can  bo 
trusted  to  arrest  such  of  these  ulcers  as  allow  of"  treatment.  The  more  acti^'c 
forms  of  cancerous  ulceration  are,  of  course,  hopeless. 

The  Popliteal  Space. 

The  popliteal  space  is  to  be  regarded,  from  a  surgical  point  of  view,  as  a 
large  loose  areolar  interval  in  which  the  great  vessels  and  nerves  pass  behind 
the  linee  joint,  and  whose  size  and  the  laxity  of  its  tissues  allow  them  to  move 
freely  out  of  the  way  of  the  ends  of  tl;e  bones  in  forced  iiexion  and  extension. 

The  glands  which  lie  in  this  areolar  tissue,  the  tendons  and  the  bursse  in  relation 
with  them,  must  engage  the  attention  of  the  surgical  anatomist  as  well  as  the 
vessels  and  nerves.  It  is  unnecessary  for  us  here  to  go  over  the  familiar  points, 
which  may  be  found  in  any  treatise  on  descriptive  anatomy;  but  it  may 
perhaps  serve  a  useful  purpose  to  give  an  account  of  the  usual  arrangement  of 
the  bursal  sacs  which  are  in  connection  with  the  tendons. 

In  the  Archives  (/enerales  do  Mcdecine,  1856,  ser.  v.  tom.  viii.  pp.  313,  425, 
M.  Foucher  has  written  an  elaborate  memoir  on  the  tumours  produced  by 
enlarged  bm-ste  in  the  ham,  whicli  will  well  repa^^  perusal.  jM.  Foucher  there 
gives  a  description  of  the  usual  arrangement  of  the  bursaB,  which  my  dissections 
(though  less  numerous  than  M.  Foucher's)  enable  me  to  confirm.  There  are 
found,  according  to  this  author,  on  the  inner  side  of  tlie  ham,  two  bursoc — one 
between  the  inner  head  of  the  gastrocnemius  and  the  femur,  which  sends  a  pro- 
longation also  between  the  gastrocnemius  and  the  semi-membranosus,  and  is  in 
close  contact  with  the  ligament  of  "VVinslow.  I'his  bursa  very  often  communi- 
cates with  the  joint,J  especially  if  it  is  enlarged.  The  second  bursa,  .at  the 
inner  side  of  the  space,  lies  between  the  tendon  of  the  semi-membranosus  and 
its  insertion  into  the  head  of  the  tibia.  It  is  of  smaller  size  than  the  preceding, 
with  which  it  is  in  contact  above,  and  sometimes  in  communication.  In  such  a 
case  this  bursa  may  communicate  with  the  joint,  but  not  othei-wise.  Besides 
these,  I  have  found,  but  only  once  out  of  nine  dissections,  a  small  bursa 
between  the  tendons  of  the  semi-membranosus  and  semi-tendinosus,  which  is 
probably  an  accidental  formation.  On  the  outer  side  of  the  space  a  separate 
bursa  is  sometimes  found  under  the  outer  head  of  the  gastrocnemius,  but  more 
frequently  merely  a  prolongation  of  the  synovial  membrane.  There  is  also  usually 
a  pouch  of  the  synovial  membrane  of  the  joint,  between  the  front  surface  of 
the  tendon  of  the  popliteus  muscle  and  the  posterior  li"'ament.  This  pouch  may 
be  replaced  by  a  separate  bursa.  On  the  opposite  (back)  surface  of  the  tendon, 
between  it  and  the  external  lateral  ligament,  lying  close  to  the  peroneal  nerve, 
there  is  usually  a  separate  bursa. 

Besides  these  regular  and  natural  structures,  which  can  always  be  recognised 


*  Deutsche  KliniJc,  1855,  No.  27. 

t  Vircliow,  E.,  Die  krankJwftcn  Geschwillsie,  vol.  ii.  p.  72. 

X  M.  Foucher  says,  almost  always  in  adults  and  old  persons ;  a  point  which  I  regard 
as  very  doubtful. 
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by  dissection,  there  are  also  found  otlier  closed  sacs,  wiich  appear  to  Toe  diseased 
products.  Thus  M.  Toucher  notices  that,  in  dissecting  the  popliteal  space,  he 
has  occasionallj'  met  with  cysts  having  no  communication  with  the  joint,  and 
not  situated  in  the  position  of  the  tendinous  bursse.  These  cysts  he  believes  to 
be  in  most  cases  dilated  synovial  follicles ;  *  although  he  admits  the  possibility 
that  some  of  them  maj'  be  formed  by  a  hernial  protrusion  of  the  synovial  mem- 
brane through  an  opening  in  the  ligamentous  capsule,  which  afterwards  becomes 
obliterated. t  Other  cysts  are  found,  though  rarely,  in  the  cellular  interspaces, 
which  appear  to  be  simply  accumulations  of  fluid  in  the  meshes  of  the  areolar 
tissue,  which  have  become  enclosed  in  a  capsule.  If  we  follow  this  division,  we 
shall  have  four  classes  of  cysts  in  the  popliteal  space  : 

1.  Bursal  cj'sts,  or  dilatations  of  the  above-mentioned  bursaj  of  the  tendons. 

2.  Follicular  cysts,  or  dilatations  of  the  synoviparous  follicles. 

3.  Synovial  cysts,  or  cysts  formed  by  hernial  protrusions  of  the  synovial 
membrane. 

4.  Free  serous  cysts,  or  accidental  cysts. 

It  must,  however,  I  think,  be  allowed  that  the  second  and  third  classes  have 
not  yet  been  proved  to  be  anatomically  distinct  from  each  other. 

The  first  question  which  occurs  in  examining  a  rounded  tumour  in  the 
popliteal  space  is,  whether  it  is  an  aneurism,  an  abscess,  an  enlarged  gland,  a 
solid  tumour,  or  a  cyst.  There  is  usually  very  little  difficulty  in  establishing 
the  diagnosis  of  the  latter  form  of  disease — in  fact,  when  the  cyst  projects 
from  the  outer  or  inner  aspect  of  the  limb,  there  can  be  liardly  any  ambiguity 
in  the  matter.  This  is  the  case  in  the  great  majority  of  instances;  those  cysts 
being,  as  far  as  I  have  seen,  tlie  most  common  which  are  formed  by  the  ex- 
pansion of  the  bursa  lying  between  the  femur  and  the  inner  head  of  the  gas- 
trocnemius with  the  semi-membranosus  muscle.  But  when  the  cyst  presents, 
as  it  occasional!}'  does,  in  the  centre  of  the  space  close  upon  the  popliteal 
artery,  it  may  very  closelj''  simulate  an  aneurism  at  first  sight.  The  diagnosis 
depends  upon  these  particulars :  1.  The  cyst,  though  it  contains  thin  fluid,  is 
not  altered  in  size  by  compression  applied  while  the  circulation  in  the  artery 
is  arrested ;  the  aneurismal  tumour  is  emptied  partly  or  entirely  under  similar 
treatment,  while  it  contains  fluid.  2.  The  sound  communicated  to  the  ear 
applied  over  the  tumour  is  never  of  the  same  -orolonged  blowing  character 
with  that  usually  heard  in  aneurism.  3.  The  pulsation  communicated  to 
these  cysts  is  never  of  the  expanding  character  of  the  pulsation  observed  in  an 


*  Oil  the  nature  of  these  synovial  follicles,  see  Gossehn  in  Mim.  de  I' Acad.  imp.  dc 
Mkl.  vol.  xvi.    He  there  establishes  the  folio-wing  propositions : 

I.  The  articular  synovial  membranes  in  f^eneral,  and  that  of  the  wrist  in  particular, 
are  provided  with  prolongations,  or  culs-de-sac,  which  he  calls  '  crypts,'  or  '  syno- 
viparous follicles.' 

II.  The  obliteration  of  the  orifices  of  tliese  crypts,  and  the  accumulation  of 
synovia  in  their  interioi',  is  the  origin  of  the  cj'sts  in  question  (i.e.  the  ordinary 
ganglions). 

These  two  propositions  are  applicable  to  the  kuee  joint,  though  the  occurrence  is 
loss  common  than  in  the  wrist. 

t  In  dissecting  the  popliteal  space  on  either  side  in  the  body  of  a  woman,  aet.  38, 
I  found  on  each  side  a  large  accumulation  of  fluid  in  the  bursa  beneath  the  inner  head 
of  the  gastrocnemiiis.  On  one  side  there  was  no  communication  with  the  joint,  which 
Yvfas  perfectly  natural,  and  contained  no  fluid.  On  the  othfr  side  the  enlarged  bursa 
communicated  with  the  synovial  cavity,  which  also  contained  a  considerable  quantity 
of  the  same  thick  yellow  fluid  as  the  bursa.  But,  b'lsides,  there  was  on  thi.s  side, 
adherent  to  the  posterior  surface  of  the  ligament  of  AVinslow,  in  its  centre,  a  very 
small  closed  sac,  containinp;  similar  fluid.  The  sac  and  the  adjoining  portion  of  the 
ligament,  with  its  synovial  lining,  were  removed  from  the  body  and  carefully  ex- 
amined. No  communication  whatever  existed,  but  there  was  a  distinct  pin-hole 
depression  on  the  synovial  face  of  the  ligament,  corresponding  to  the  part  where  the 
cyst  adhered.  There  were,  therefore,  strong  grounds  for  regarding  the  latter  as 
formed  by  a  protrusion  of  the  synovial  membrane,  or  of  one  of  the  above-mentioned 
follicles,  through  the  ligament. 
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aneurism  with  fluid  contents.  4.  Most  of  these  cysts  can,  in  some  position  or 
other  of  the  limb,  be  dragged  away  from  the  artery,  and  the  pulsation  in  the 
tumour  then  ceases  entirely,  though  that  in  the  artery  continues  unaffected, 
which  is  never  the  case  in  aneurism,  -j.  To  these  diagnostic  marks  Mr. 
Hart,  in  reporting  a  case  mistaken  for  aneurism,*  has  added,  that  in  rigid  ex- 
tension of  the  limb  the  pulsation  of  the  cyst  almost  disappeared.  Finally,  if, 
after  a  very  attentive  examination,  the  surgeon  cannot  yet  make  up  his  mind, 
it  will  be  justifiable  to  clear  up  the  doubt  by  inserting  a  grooved  needle  ;  but 
this  measure  will  be  hardly  ever  resorted  to  after  a  sufficient  examination  in 
any  case  which  afterwards  proves  to  be  an  aneurism. 

It  is  impossible  sometimes  to  diagnose  tlie  nature  and  connections  of  blood- 
cysts  before  dissection.  Of  this  the  following  interesting  case  is  an  example : 
A  woman  was  under  the  care  of  Mr.  Moore,  at  the  Middlesex  Hospital,  for  a 
smooth  swelling  in  the  popliteal  space,  supposed  to  be  a  bursa.  In  a  few 
months  after  she  was  first  seen,  the  tumour  appeared  solid,  deep-seated,  and 
was  thought  to  be  a  cluster  of  glands.  Again,  ten  months  later,  it  nearly 
doubled  the  size  of  the  knee,  projecting  backwards  in  lobes  between  the  ham- 
strings and  gastrocnemius.  It  was  doubtful  whether  it  was  solid  or  fluid,  its 
feeling  varying  at  diflerent  examinations.  The  chief  symptom  was  acute  pain 
darting  along  the  nerves  to  the  foot.  Sometimes  she  could  not  bear  a  touch. 
On  puncture  with  a  grooved  needle,  slightly  reddened  serum  escaped,  which, 
as  it  flowed,  became  more  and  more  red,  till  at  last  it  became  pure  blood. 
Whilst  the  needle  was  held  steady  in  the  tumour,  she  suddenly  cried  out  from 
excessive  pain  shooting  to  the  foot.  For  three  or  fom-  minutes  after  the  needle 
was  withdrawn,  the  tumour  remained  soft ;  but  then  acquired  the  same  tension 
as  before.  A  tourniquet  was  applied,  and  the  tumour  cut  into.  The  sensation 
to  the  finger  was  exactly  that  presented  by  the  right  ventricle  of  the  heart. 
Nothing  but  blood  and  a  few  fibrinous  coagula  escaped  :  the  venous  bleeding 
was  very  free.  The  limb  was  amputated,  and  the  disease  then  proved  to  be  a 
cyst,  communicating  with  some  deep  vein,  and  developed  like  a  neuroma  in  the 
substance  of  the  posterior  tibial  nerve,  the  fibrils  of  which  were  expanded  in  all 
directions  over  it.t 

Treatment  of  ])opliiea!  cysts. — The  treatment  of  these  cysts  is  usually  success- 
ful. It  may  be  conducted  on  the  same  principles  as  those  already  laid  down  in 
the  essay  on  Diseases  op  the  Muscles  as  applicable  to  enlarged  bursa)  of 
tendons.  But  the  frequency  with  which  a  communication  exists  between  the 
enlarged  bursse  of  the  hamstring  tendons  and  the  joint,  and  the  probability  that 
the  cyst,  if  seated  in  the  centre  of  the  ham,  may  be  a  protrusion  from  the 
.synovial  membrane,  should  make  the  surgeon  very  cautious  in  treating  these 
cysts  by  any  of  the  severer  methods,  such  as  injections  and  setons.  It  is  quite 
true  that  such  methods  have  been  used,  and  successfully,  when  the  cyst  hiia 
been  known  to  communicate  with  the  knee  joint  ;|  but  they  must  always  be 
held  to  be  dangerous,  and  shoidd  not  be  resorted  to  imless  after  a  patient 
trial  of  other  methods  (such  as  puncture,  followed  by  blistering)  which  are  free 
from  any  risk.  These  mild  measures  will  often  succeed,  when  combined  with 
rest.  Nor  should  it  be  forgotten  that  the  communication  with  the  joint  is  not 
always  obvious  even  in  cases  where  it  exists.  The  opening  may  be  but  small, 
and  pressure  on  the  cyst  may  cause  no  appreciable  quantity  of  fluid  to  flow  into 
the  joint,  unless  applied  for  a  considerable  time;  or  the  opening  being  of  the 
nature  of  a  slit,§  may  be  closed  in  the  extended  position  of  the  joint,  though 
open  when  the  knee  is  flexed.  In  any  case,  if  injection  be  the  method  employed, 
the  knee  should  be  kept  firmly  extended.  Iodine  seems  the  best  material  for 
injection,  though  alcohol  and  ether  have  been  successfully  employed.  The 
injection-treatment  seems  to  have  been  so  successful  that  the  difficult  and 
dangerous  method  of  excision  ought  not  to  be  resorted  to  in  any  case  ;  and  when 


*  Med.  Times  and  Ga:.  1862,  vol.  i.  p.  377. 

t  Med.-Chir.  Trans,  vol.  xlix.  p.  29.  \  Foucher,  op.  cit.  obs.  i.  p.  321. 

§  See  a  case  dissected  by  Foucher,  op.  cit.  p.  320. 


OF  THE  POPLITEAL  SPACE.  1003 


the  cyst  communicates  with  the  joint  it  is  wholly  out  of  the  question.  Setona 
should  be  reserved  for  use  on  the  failure  of  injection. 

The  diagnosis  between  an  abscess  in  the  ham  and  any  of  the  affections  with 
which  it  may  be  confounded  is  usually  very  easy.  The  inflammatory  appear- 
ance of  the  integuments  would  suffice  to  distinguish  it  from  a  cyst,  as  well  as 
from  a  solid  tumour.*  The  chief  ambiguity  would  be  between  an  abscess  and 
an  aneurism  in  which  suppuration  of  the  sac  has  taken  place ;  or  between  an 
abscess  following  injury  and  an  effusion  of  fliud  from  rupture  of  the  main 
vessels.  On  both  these  heads  the  investigation  of  the  pulse  in  the  artery  below 
will  give  important  and  often  decisive  information.  As  to  suppurating  aneurism, 
the  history  and  symptoms  of  aneurism  will  have  existed,  and,  if  the  patient  is 
a  person  of  any  intelligence,  will  not  fail  to  guide  the  surgeon  to  a  right  con- 
clusion. In  such  cases  the  aneurismal  bruit  and  pulsation  have  generally  been 
obliterated  by  the  inflammation.  It  is  true  that  an  incision  will  be  required, 
both  in  the  abscess  and  in  the  suppurating  aneurismal  sac ;  but  it  is  most 
important  not  to  open  a  suppurating  aneurism,  believing  it  to  be  a  simple 
abscess,  since  amputation  may  become  immediately  necessary ;  a  contingency 
for  which  the  surgeon  should  assuredly  have  prepared  both  himself  and  his 
patient.f 

Rupture  of  the  great  vessels  in  the  ham  always,  as  far  as  recorded  cases  show, 
implicates  the  artevj.  The  vein  also  may  be  torn  in  cases  of  ruptured  artery  ; 
but  I  am  unable  to  refer  to  a  case  where  it  has  been  the  only  vessel  injured. 
The  accident  would  be  diagnosed  from  abscess  by  the  suddenness  of  the  occur- 
rence of  swelling,  which  comes  on  instantaneously  <at  the  time  of  the  accident ; 
the  absence  of  inflammatory  oedema  or  increase  of  temperature  in  the  superficial 
parts  of  the  ham,  the  loss  of  temperature  in  the  foot,  the  failure  of  circulation 
in  the  lower  arteries,  and  the  tendency  to  gangrene.J 

The  treatment  of  ruptured  artery  has  been  spoken  of  in  the  essay  in  Anetjeisjt, 
vol.  iii.  p.  523. 

The  regional  surgery  of  the  popliteal  space  would  be  very  incomplete 
without  the  mention  of  that  which  is  perhaps  the  most  common  cause  of  em- 
barrassment in  operations  conducted  in  this  region — viz.  the  frequent  formation 
of  a  sequestrum  in  the  part  of  the  femur  directlj'  adjoining  the  popliteal  artery. 
This  sequestrum  is  seldom  separated  from  the  vessels  by  an  invaginating 
sheath,  as  is  usually  the  case  in  other  pai'ts  of  the  body.  No  satisfactory  cause 
for  the  commonness  of  the  disease,  or  for  the  frequent  absence  of  the  periosteal 
sheath,  seems  to  have  been  given.  Numerous  accidents  in  the  removal  of 
these  sequestra  have  happened ;  the  artery  has  been  opened  by  the  knife  or  the 
trephine,  or  lacerated  by  the  sharp  edge  of  the  sequestrum ;  and  cases  in 
which  the  loose  bone  has  been  driven  into  the  artery  in  the  ordinary  move- 
ments of  the  limb  are  on  record,  and  have  been  referred  to  at  vol.  iii.  p.  766. 
Hence  much  caution  is  neccessary  in  extracting  such  sequestra.  A  free 
incision  at  one  side  (the  outer  is  best)  should  be  made,  and  the  dissection 
carried  along  the  face  of  the  bone  until  the  dead  bone  is  reached.  If  it  be 
not  thoroughly  loose,  the  operation  had  better  be  deferred  till  it  shall  become 
so.  If  it  be  found  loose,  it  should  be  gently  raised  from  its  bed  with  an 
elevator,  and  drawn  outwards  with  flat  forceps.  If  the  extent  of  the  dead 
bone  be  too  great  to  allow  of  its  ready  extraction,  it  is  better  to  cut  it  across 
with  the  bone-scissors  than  to  use  any  force.     If,  notwithstanding  all  his 

*  It  should  be  remembered  that  cysts  may  suppurate  as  well  as  enlarged  glands, 
and  that  abscess  may  occur  in  or  near  a  solid  tumour ;  but  then  such  cases  become 
abscesses,  and  must  be  so  treated. 

t  Most  readers  will  recollect  the  ease,  so  well  described  by  Eons  {Quarante 
Amies,  &c.  vol.  ii.  p.  48),  in  which  Cullerier  opened  a  suppurating  aneurism  in  the 
groin. 

\  Compare  Poland  on  Kupture  of  the  Popliteal  Artery,  in  Quy's  Hospital  Eeports, 
ser.  iii.  vol.  vi.  1860, 
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care,  the  surgeon  is  so  unfortunate  as  to  wound  the  popliteal  or  any  large 
artery,  he  must  have  the  circulation  commanded  hy  pressure  on  the  femoral, 
while  he  rapidly  enlarges  the  wound  and  ties  both  ends.  Failing  this, 
amputation  has  been  found  necessary,  and  even  death  by  hemorrhage  has 
occurred. 

The  Limbs. 

In  the  continuity  of  the  limbs,  the  chief  questions  connected  with  regional 
surgery  which  occur  in  practice  are  those  which  relate  to  the  relative 
positions  of  arteries  <and  nerves  to  tumours  or  diseased  portions  of  bone.  In- 
teresting points  of  surgical  anatomy  are  frequently  raised  by  these  operations, 
but  they  are  too  numerous  and  too  miscellaneous  for  discussion  here.  An 
intimate  and  ready  knowledge  of  anatomy  is  the  chief  requisite  for  safely  con- 
ducting such  operations ;  but  the  surgeon  must  not  forget  that  tumours  and 
abscesses  often  displace  the  structures.  An  instance  of  this  has  been  given  at 
p.  957,  in  the  displacement  which  the  femoral  artery  suffers  in  chronic  abscess  of 
the  thigh;  and  similar  displacements  are  of  course  still  more  common  when 
tumours  grow  among  the  main  vessels  and  nerves  of  a  limb.  For  this  reason, 
in  the  removal  of  such  tumours,  it  is  very  desirable  to  commence  the  dissection 
from  above,  where  the  structures  have  their  natural  position,  and  thence  trace 
them  downwards.  But  the  affections  of  the  limbs  have  been  so  extensively 
described  in  the  essays  on  the  Diseases  op  the  Muscular  System,  Bones, 
Joints,  and  Skin,  that  I  must  refer  the  reader  to  those  essays  for  all  that  is 
necessary  on  their  diagnosis  and  treatment. 

T.  HOLMES. 


ON  HOSPITALS. 


— ♦ — 


IF  there  be  any  merit  in  the  following  attempt,  it  consists  in  having  brought 
together  the  scattered  elements  of  a  subject  not  as  yet  generally  understood 
as  a  whole.  The  endeavour  may  be  well  capable  of  improvement,  as  well  as  of 
extension ;  and  I  shall  esteem  myself  fortunate  if  I  may  at  some  future  time 
enjoy  the  privilege  of  contributing  both  to  the  improvement  and  the  extension 
of  so  beneficent  a  subject. 

To  pretend  to  originality  in  such  an  undertaking  would  be  about  as  just  and 
true  as  to  pretend  to  write  the  original  statistics  of  an  empire,  or  to  write  a 
cyclopaedia. 

In  considering  the  objects  and  uses  of  hospitals  we  must  always  hold  in 
recollection  that,  however  excellent  and  necessary  in  themselves,  they  have  but 
a  subordinate  station  in  the  great  body  politic  of  medicine,  comparatively. 
They  relate  only  to  the  cure  of  disease  ;  and  thus  minister,  according  to  Bacon, 
but  to  the  '  necessities  of  mankind  ;'  while  the  nobler  division  of  the  science  of 
medicine  aims  at  the  promotion  of  the  general  welfare,  by  ministering  '  to  the 
Divine  power  and  goodness  both  in  prolonging  and  restoring  the  life  of  man.* 
Dr.  William  Farr,  quoting  the  same  great  authority,  says: —  'If  physicians' 
(and  we  may  add  governments)  '  will  learn  and  use  the  true  approaches  and 
avenues  of  nature,  they  may  assume  as  much  as  the  poet  saith  : 

"  Et  quoniam  variant  morbi,  variabimus  artes ; 
Mille  mali  species,  mille  salutis  erunt." ' 

The  objects  and  uses  of  hospitals  are:  the  recovery  of  health;  recovery  from 
siclmess  in  the  shortest  time,  with  the  smallest  mortality,  and  at  the  lowest  cost 
consistent  with  efficiency. 

But  an  army  in  hospital — as  at  Walcheren,  at  Rangoon,  and  in  the  Crimea — 
what  availeth  it  to  the  statesman  or  the  commander  ?  It  is  an  encumbrance,  a 
waste,  almost  a  nullity. 

I  have  treated  the  subject  of  hospitals,  civil  and  military,  as  one ;  always  to 
be  regarded,  in  fact,  as  but  kindred  institutions  for  the  treatment  of  the  subjects 
of  the  state  in  civil  life,  and  for  that  of  organised  bodies  of  men,  the  servants  of 
the  state,  as  seamen  and  soldiers  ;  and  therefore,  again,  as  institutions,  one  and 
the  same  in  purport  and  object.  They  differ  in  the  class  of  persons  subjected 
to  cure ;  and  this  circumstance  ought  to  cause  no  other  feeling  in  the  officers 
employed  than  an  honour.able  rivalr}'. 

Hospitals  are  in  some  sort  the  measure  of  the  civilisation  of  a  people  ;  they 
are  better  adapted  to  its  wants,  and  better  constructed,  in  proportion  as  com- 
munities are  united,  more  humane,  and  more  instructed.  They  may  be  regarded 
likewise  as  nature's  schools,  where  pupils  are  taught  her  ways  in  diseases  and 
casualties.  As  asylums  for  the  sick  and  hurt,  they  are  the  most  splendid 
expressions  of  wisdom  and  benevolence ;  particularly  in  the  immediate  assis- 
tance they  aff'ord  to  external  injuries.  So  important,  indeed,  is  their  right 
management  to  the  welfare  of  armies,  that  negligence  in  this  respect  may 
produce  vastly  more  injury  than  twenty  sanguinary  battles. 

Hospitals  are,  then,  to  be  considered  under  two  points  of  view :  the  first 
object  is,  to  provide  healthy  and  commodious  lodging,  and  attendance,  medical 
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and  surgical,  witli  assistance  and  suitable  diet;  the  second  object  is,  to  provide 
schools  of  instruction  for  students  in  medicine  and  surgery. 

In  an  assemblage  of  men  united  into  one  society  we  shall  find  a  certain 
number  of  poor,  a  certain  number  of  sick — the  one  and  the  other  being  a 
charge  upon  the  public.  The  extent  and  number  of  hospitals  in  a  city  would 
appear  to  be  regulated  by  the  amount  of  indigence  and  sickness  compared  to 
the  population.  But  as  all  inhabited  places  are  not  equally  healthy,  nor  all 
industrious  classes  equally  healthy  and  prosperous,  it  sometimes  happens  that 
in  populations  of  equal  numbers  there  will  be  more  poor  and  sick  on  the 
public  charge  in  one  place  than  in  another ;  besides  which,  certain  hospitals 
admit  a  class  of  sick  which  are  not  received  in  another.  Certain  towns  com- 
prise a  large  district,  while  others  offer  a  kind  of  thoroughfare.  These  acci- 
dental circumstances  render  it  necessary  to  increase  hospitals,  and  certainly 
break  the  relation  of  the  extent  of  charitable  institutions  to  that  of  the 
populations.  Add  to  this,  that  it  is  not  known  in  a  given  number  of  inha- 
bitants what  is  the  number  of  the  necessitous  and  of  the  sick  who  require 
charitable  institutions.  On  this  point  one  can  only  have  recourse  to  facts 
drawn  from  the  hospitals  themselves,  compared  to  the  population,  to  the 
nature  of  the  trades,  especial  charities,  and  to  the  position  of  each  town ;  but 
it  is  of  importance  that  we  should  have  them  collected,  in  order  that  we  may 
be  enabled  to  draw  useful  results  from  them ;  it  is  a  work  necessary  to  be 
done,  to  guide  us  with  safety  when  it  concerns  the  procuring  an  hospital  for 
a  city. 

The  wants  of  humanity  are  various,  numerous  ;  they  claim  different  kinds  of 
relief ;  those  who  receive  succour  from  them  are  in  different  positions.  It  is 
necessary,  therefore,  that  there  should  be  many  modes  of  assisting  the  distressed 
poor.  There  are  ills  which  can  only  be  treated  in  hspoitals ;  others  for  which 
houses  of  refuge  are  necessary ;  others,  again,  to  whom  succour  can  only  be  effec- 
tually given  in  their  houses. 

The  hospital — the  equivalent  to  the  hospitimn  of  the  Romans,  and  to  our  own 
hotel — was,  in  cloisters,  the  place  of  shelter  to  strangers,  whether  rich  or  poor. 
Bearing  some  resemblance  to  our  present  hospitals  were  the  public  buildings 
for  aged  women  of  Delos,  built  on  the  island  called  Rheneia ;  and  those  build- 
ings which  at  a  later  period  were  erected  near  the  temple  of  yEsculapius  for 
sick  persons  coming  in  search  of  health.  It  was  possibly  a  similar  institution 
which  Antoninus  built  at  Epidaurus.  Another  appears  to  have  existed  on 
the  island  of  the  Tiber  at  Rome,  to  which  sick  slaves  were  brought  to  be 
healed.  Bethesda  (house  of  mercy),  with  its  five  porches,  was  a  place  in 
Jerusalem  to  which  the  sick  were  brought  to  await  the  moving  of  the  waters. 
Also  the  Taherna  Emeritoruin  at  Rome  appears  to  have  been  an  hospital  for 
invalids. 

So  early  as  the  Council  of  Nice,  a.d.  .325,  hospitals  are  spoken  of  as  com- 
monly known  ;  but  the  first  celebrated  hospital  was  that  of  Csesarea,  a.d.  370- 
380,  richly  endowed  by  the  emperor  Valerius.  It  was  of  immense  dimensions. 
After  it  followed  the  hospital  of  Chrysostom  at  Constantinople.  In  the  ninth 
century  there  were  twenty-four  hospitals  in  Rome  alone.  A  foundling- 
hospital  was  established  at  Milan,  a.d.  787 ;  and  a  lazaretto  about  the  same 
time  in  Constantinople ;  and  an  orphan-hospital  in  the  same  city,  a.d.  1090, 
by  Alexius  I. 

A  consideration  of  the  political,  social,  moral,  and  religious  state  of  pagan 
antiquity  must  render  it  self-evident  that  they  had  not,  and  could  not  have, 
hospitals  founded  on  the  principle  of  chaeity — a  virtue  of  Christian  origin.  To 
Christianity  solely,  then,  do  we  owe  the  institution  of  hospitals  for  the  recep- 
tion and  cure  of  the  sick  ;  the  very  scattered  and  uncertain  notices  to  be  found 
in  the  histories  of  the  Greeks  and  Romans,  as  of  Asiatic  nations,  exhibiting 
only  doubts  and  uncertainties.  It  was  Christianity  alone  which  really  and 
practically  revealed  the  truth  that  all  mankind  are  one.  and  that  human  nature 
is  the  same  in  all.  Christianity  has  not  only  its  abasing,  but  its  elevating  side ; 
and  the  tendency  here  quoted  may  be  accepted  aa  an  essential  part  of  the  history 
of  Christendom. 
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The  general  impression  of  western  oriental  scholars,  and  travellers  in  the 
East,  has  heeu  that  hospitals,  properly  so-called,  never  had  existence  in  India. 
'  An  hospital  for  the  sick  poor/  says  Tennant, '  was  never  Imown  in  India  before 
the  British  ;  though  there  were  places  of  reception  for  dogs,  cats,  lions  and  other 
animals,  but  none  for  men;'  while  the  stately  edifices  of  Greece  and llome,  and 
of  other  pre-Christian  times,  were  erected  for  purposes  other  than  of  charity. 

'  Nothing,'  says  Mr.  Eaikes,  '  astonished  the  earlier  European  traveller  in 
India  so  much  as  the  solicitude  of  the  Gentoos  for  insect-life,  and  their  pro- 
found indifference  to  human  suffering — men  died  by  the  road-side,  uncared  for, 
but  for  bugs  and  fleas  regular  hospitals  were  furnished.' 

It  is  but  fairto  state,  however,  that  my  friend  and  a  brother  officer  of  the  Bengal 
Army,  Dr.  T.  A.  Wise,*  speaking  of  the  Buddhist  religion,  when  at  its  height 
in  Hindustan,  B.C.  220,  mentions  the  priests  as  establishing  hospitals,  in  which 
the  sick  and  wounded  were  carefully  tended,  by  the  erection  of  medical  houses 
or  hospitals,  having  depots  of  medicines  for  the  sicknesses  of  man,  and  of  animals. 
These,  the  first  hospitals  on  record,  were  provided  with  skilful  physicians, 
having  all  sorts  of  instruments  and  medicines,  consisting  of  mineral  and  vege- 
table drugs,  with  roots  and  fruits — all  at  the  expense  of  the  state. 

On  the  overthrow  of  the  Buddhi.st  system  and  the  restoration  of  that  of 
Brahma,  the  former  power  disappeared  from  India  with  its  temples  and  monas- 
teries, all  wliich  were  desecrated  and  destroyed,  or  converted  into  places  of 
Hindoo  worship  ;  so  that  the  duration  of  the  improved  hcspitals  of  the  Budd- 
hists could  not  have  been  long. 

General  Baron  Ambert  says :  '  Neither  Greece  nor  Rome,  great  and  glorious 
as  they  were,  had  their  hospitals,  whether  civil  or  military ;  neither  Greece 
nor  Rome  could  have  given  birth  to  the  Sister  of  Charity.  Civilisation  may 
produce  heroism,  which  enlightens  and  influences ;  but  Christianity  alone  can 
engender  chafity,  which  warms  and  kindles.' 

CiEsar  states  that  on  the  night  preceding  one  of  his  battles,  he  ordered  the 
sick  and  wounded  to  be  conveyed  to  the  nearest  town.  This  precaution  of 
removing  the  sick  from  tiro  camp,  and  collecting  them  in  a  town,  where  they 
could  enjoy  repose  and  the  best  assistance,  is  surely  the  principle  of  the  insti- 
tution of  military  hospitals.  Fabius,  after  his  victory  over  the  Veil,  is  said  to 
have  distributed  his  woimded  among  the  nobility,  who  opened  their  houses  for 
their  reception.  Severus  ordered  that  chariots  should  follow  the  army  on 
the  march,  for  the  conveyance  of  the  wounded,  who  were  subsequently  placed 
in  the  charge  of  families,  who  were  paid  by  the  state  for  their  care  and  outlay. 
These  are  the  first  ambulances  on  record,  according  to  Mr.  Fonblanque ;  who 
adds  that,  notwithstanding  the  soundness  of  the  administrative  system  and 
the  advantages  of  good  roads  and  depots,  the  Roman  soldier  was  required  to 
render  himself  as  independent  as  possible  of  extraneous  aid,  and  to  carry  from 
fifteen  to  thirty  days'  provision  of  grain,  in  addition  to  his  armour,  his  weapons, 
his  handmill  and  cooking-utensils,  and  his  palisade.  But,  along  with  perfection 
of  training  in  the  individual  soldier,  there  existed  a  great  military  administration 
— a  commissariat  department. 

During  the  Crusades,  and  while  the  science  of  destruction  had  made  rapid 
strides,  that  of  preservation  and  cure  had  reti'ograded,  and  the  unskilled  de- 
votion of  individuals  could  do  little  to  assuage  the  horrors  of  famine,  pestilence, 
and  the  sword.  Yet  the  example  had  been  set  of  providing  an  asylum  for  the 
victims  of  war ;  the  claims  of  the  suffering  soldier  had  been  recognised :  the 
virtue  of  humanity  had  been  reduced  to  practice ;  and  a  precedent  had  been 
established,  of  which  future  generations  derived  the  benefits.  While  prudence 
and  humanity  were  lost  in  fanaticism,  and  only  one-tenth  of  what  was  digni- 
fied by  the  designation  of  army  reached  its  destination,  it  is  nevertheless  to 
this  period  that  we  may  truly  trace  the  first  attempt  at  the  establishment  of 
what  must  be  regarded  as  militarj^  hospitals.  The  Crusaders  who  escaped  the 
dangers  of  battle  fell  victims  in  great  numbers  while  performing  the  humblest 
offices  of  an  hospital-nurse  among  their  plague-stricken  comrades. 


*  Review  of  the  History  of  Medicine,  vol.  ii.  pp.  389,  390.  1867- 
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It  is  curious  in  the  history  of  progress  to  observe  how  gradually  and  im- 
perceptibly philanthropy,  from  being  only  a  speculative  principle  —  a  mere 
sentiment  or  abstraction — came  to  be  a  vast  power ;  at  one  time  to  cause  the 
abolition  of  slavery,  and  at  another  to  bring  cheap  bread  to  the  poor  man's 
board.  The  interests  of  society  at  length  forced  it  into  general  acceptance ; 
but  so  great  a  change  required  many  centuries  for  its  maturity.  A  benevolent 
principle  is  implanted  in  our  nature,  which,  independently  of  the  sense  of  duty, 
or  of  the  approval  of  reason,  induces  us,  by  an  involuntary  motion,  to  relieve  the 
distresses  of  our  fellow-creatures,  and  those  of  our  native  country  especially. 
Under  the  influences  of  a  benign  religion,  operating  upon  those  impulses  of  our 
nature,  we  perceive  our  country  covered  throughout  with  the  most  noble 
institutions  for  the  sick  and  the  distressed.  Their  establishment  reacts  favour- 
ably on  the  public  mind.  Hospitals  improve  the  disposition  of  mankind  by 
cultivating  charity.  A  degi'ee  of  dependence  upon  public  opinion  and  munih- 
cence  is  therefore  useful. 

The  miseries  of  the  Crusades  among  the  military  classes,  and  the  extension, 
violence  and  duration  of  leprosy  among  the  peoples  of  Europe,  brought  about  a 
necessity,  in  the  middle  ages,  for  the  establishment  of  hospitals ;  and  we  find 
that  Childebert,  the  son  of  Clovis,  raised  such  establishments  as  the  Hotel-Dieu 
of  Lyons,  that  of  Paris,  and  of  Autun,  which  were  enlarged  and  improved  by 
succeeding  princes.  In  truth,  we  possess  abundant  practical  proofs,  both  ancient 
and  modei'n,  in  every  country  in  Europe,  of  the  interest  and  solicitude  with 
which  institutions  have  been  erected  for  the  cure  of  the  sick  poor;  and  the 
names  of  their  founders  are  held  in  perpetual  honour.  It  is  true  that  in  the 
lustre  of  public  charities,  misery,  of  a  nature  not  immediately  to  attract  the 
eye  of  pity,  often  remains  unnoticed.  But  society  must  be  content  to  do  what 
can  be  done.* 

Military  surgeons  are  seldom  mentioned  in  the  records  of  our  own  armies 
in  remote  times.  In  the  list  of  Henry  V.'s  army  surgeons  are  included  ;  but 
how  they  were  entertained  and  paid  does  not  appear.  The  disproportion 
between  the  troops  employed  and  the  persons  engaged  to  attend  to  the  injuries 
they  received  in  action  was  always  very  remarkable.  The  fact  was  that  the 
poorer  soldiers,  when  seriously  wounded,  were  discharged  with  a  small  gratuity 
to  tind  their  way  home  as  best  they  might ;  a  practice  founded  on  the  economical 
principle  which  prevailed  as  late  as  the  sixteenth  century— that  'it  cost  more 
to  cure  a  soldier  than  levy  a  recruit. 

'  We  cannot  help  wondering  at  the  innate  love  of  a  military  life,  or  tlie 
utter  insensibility,  whichever  it  was,  that  induced  men  to  flock  to  the  stan- 
dards under  such  dreadful  circumstances,  and  to  spare  neither  life  nor  limb, 
to  do  to  the  very  utmost  the  duty  for  which  they  had  engaged. 

'  From  numerous  entries  in  the  wardrobe  accounts  of  Edward  II.,  it  appears 
that  it  was  customary  to  send  disabled  soldiers  and  others  in  the  King's 
service  to  a  religious  house,  as  to  an  hospital,  to  be  there  supported,  either  for  a 
time,  or  during  life.    This  was  called  '  having  garrison  in  monastery.'! 

The  Hotel-Dieu  of  Paris  is  said  to  date  from  the  end  of  the  seventh 
century.  It  is  placed  near  the  greatest  temple  of  the  capital :  '  The  place 
where  the  people  pray,  and  the  place  where  they  suffer,  are  alike  the  house  of 
God.' 

The  earliest  notice  of  the  establishment  of  an  institution  for  the  reception 
and  cure  of  sick  in  England,  is  contained  in  the  life  of  Lanfranc,  Archbishop  of 


*  '  No  mention  is  made  of  field-hospitals  or  army-surgeons  in  the  middle  age 
until  about  the  fifteenth  century,  when  field-surgeons  were  appointed  for  the  use  of 
the  commanders  and  principal  officers,  but  not  for  the  service  of  the  field-hospitals. 
In  no  part  of  Europe  was  the  administration  of  hospitals  rescued  from  the  hands  of 
the  clergy.  Even  on  the  field  of  battle  priests  were  esteemed  above  surgeons,  if  we 
may  depend  on  Mochsen,  who  states  that,  by  order  of  the  first  council  of  Eatisbon, 
every  commander  should  have  two  bishops,  with  priests  and  chaplains,  and  every 
colonel  should  be  attended  with  a  confessor.'    Dr.  Meryon's  History  of  Medicine. 

t  Sir  S.  D.  Scott's  British  Army . 
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Canterbury,  in  1070.  In  this  building  there  arfi  said  to  have  been  separate 
apartments  for  men  and  women.  But,  before  the  foundation  of  any  institution 
having'  the  character  of  hospitals,  the  germ  of  the  provision  now  made  by  law 
for  the  relief  of  the  indigent  was  planted  by  the  Christian  Church,  in  the  devo- 
tion of  a  third  of  its  tithes,  ratified  by  express  enactment  of  the  Wittan,  to  that 
charitable  aid  which  was  administered  by  the  clergy  to  the  poor.  The  idea  of  a 
provision  for  indigence  by  a  charge  on  all  tixed  property  was  of  much  later 
growth.  That  was  a  regulation  of  police  which  gave  security  to  life,  in  order 
to  protect  property  by  suppressing  vagabondage  and  crime. 

Looking  to  modern  times,  we  find  that  after  the  Reformation  in  England,  by 
the  dissolution  of  the  monasteries  and  the  consequent  abolition  of  monastic 
orders,  the  way  was  happily  opened  to  their  conversion  into  charities,  on  the 
present  system  of  establishment.  These  events  unveiled  all  the  mysterious 
management  by  which  benefactions  had  been  received  and  misapplied;  and 
gave  every  benefactor  not  only  the  power  of  founding,  but  also  of  making 
rules  for  the  foundation  :  hence  these  have  become  open  to  general  inspection, 
and  the  intention  of  any  benevolent  donor  is  carefully  fulfilled.  The  result 
has  been,  that  private  and  public  charity  has  become  universal.  The  veil  of 
humility  and  charity  conceals  an  enormous  amount  of  private  benevolence  ; 
but  the  benevolence  which  is  public  in  England  is  seen  everywhere.  In 
England,  philanthropy  may  be  said  to  be  reduced  to  a  general  system,  and 
benevolence  with  bounty  on  the  largest  scale  are  as  customary  as  habits  of 
business. 

Many  of  the  hospitals  and  'hospices'  in  foreign  capitals  combined  the 
functions  of  our  English  hospital  with  those  of  our  Poor-Law  Board,  provision 
having  been  made  in  them  not  only  for  the  cure  of  the  sick,  but  also  of  the 
infirm  and  insane.  '  The  first  military  hospital  established  in  Europe,'  says  Mr. 
Fonblanque,  '  was  erected  by  order  of  Richelieu,  at  Pignerole  in  Piedmont, 
where  the  building  still  exists.'  The  hospitals  of  London,  as  those  of  Paris, 
have  been  alike  founded  by  individual  charity.  Not  to  speak  of  legislative 
and  parochial  systems  of  taxation  lor  the  support  of  the  poor,  no  part  of  the 
army  or  navy,  the  church,  or  other  establishment;  not  the  smallest  congi-ega- 
tion  for  worship  among  the  many  denominations  of  Christians  or  Jews  ;  not  the 
smallest  district  or  set  of  hamlets,  unknown  to  the  passing  traveller,  and  too 
insignificant  to  find  a  place  in  the  map  ;  not  a  town  or  city,  parish  or  ward 
throughout  the  United  Kingdom  ;  not  a  manufactory  ;  not  a  corporate  associa- 
tion, company  for  trade,  agriculture,  science,  education,  or  medicine  ;  not  a 
club  for  the  enjoyment  of  festivity,  or  the  pleasures  of  the  chase,  or  for  the 
indulgence  even  of  luxury  in  her  various  folds;  not  even  a  theatre — will  be 
found  without  their  respective  institutions  of  charity,  to  which  a  willing  and 
prompt  subscription  flows  almost  without  solicitation.  Thus  every  individual 
in  England,  according  to  Mr.  Highmore,  becomes  a  benefactor  to  others,  and 
thereby  is  the  greatest  benefactor  to  himself. 

We  have  in  all  this  the  practical  proof  that,  in  our  native  country,  one  of 
the  first  of  duties  is  held  to  be  to  feel  for  man,  and  that  the  most  distin- 
guished ability  and  the  greatest  success  in  life  are  valueless  when  that  duty 
is  neglected. 

It  results  from  this  universal  diffusion  of  charity,  that  there  is  not  a  disease 
that  can  afflict  human  nature,  nor  a  want  which  the  varying  condition  of  man 
can  require,  nor  any  one  of  the  manifold  visitations  of  adversity,  in  poverty  or 
distress,  but  finds  an  open  asylum,  a  resort  ready  prepared  with  every  needful 
accommodation  for  reception,  entirely  free  of  expense. 

But  while  our  feelings  are  divided  between  wonder  and  admiration  of  the 
magnificent  moral  display  of  national  and  individual  charity — the  most  benign 
of  all  the  virtues,  '  the  very  bond  of  peace  and  of  all  virtues ' — we  must  not 
allow  ourselves  to  suppose  that  in  England  benevolence  has  at  any  time  been 
permitted  to  rush  heedlessly  at  the  object  of  its  desire,  unrestrained  by  power 
Hiid  ORDER;  for  far  otlierwise  has  been  the  fact.  That  which  indeed  graces 
the  British  capital,  almost  as  much  as  its  noble  charities — '  the  memorials  that 
renown  our  city  ' — is,  the  great  and  unquestioned  character  of  the  general  ad- 


SITE. 


1011 


ministration  of  its  public  institutions.  It  is  tlius  that  London,  in  the  mafrni- 
ticence,  and  in  the  comprehensiveness  of  its  associations  and  societies,  reflects  the 
moral  qualities  of  the  United  Kinfrdom. 

In  presentinpr  the  following  details  of  construction  and  arrangement  for 
hospitals,  I  have  quoted  from  different  sources,  and  most  of  all  irom  the 
"writings  of  Miss  Nightingale,  in  her  Jfofes  on  Hospitals,  a  work  affurding  at 
once  the  largest  and  most  matured  experience,  with  the  best  descriptions  that 
I  am  acquainted  with. 

In  concluding  her  invaluable  observations  on  'the  sanitary  condition  of  hos- 
pitals and  hospital  construction,'  she  offers  the  following  characteristic  exhor- 
tations :  '  I  have  here  given  the  defects  :  few  have  had  so  sad  or  so  large  an 
experience  of  their  results  as  I  have  had.  I  appeal  to  those  who  are  wiser,  and 
have  more  practical  power  than  I  have,  for  the  remedies — to  architects,  to  hos- 
pital committees,  to  civil  and  military  engineers,  to  medical  officers,  to  officers 
of  health,  to  all  men  of  science  and'  benevolence,  of  whom  our  country  is  so 
justly  proud.  It  is  hard  that  in  a  country  where  everything  is  done  by  a 
despotic  government,  such  advances  in  the  sanitary  construction  of  hospitals 
should  have  been  made,  and  that  our  England,  which  ought  to  take  the  lead  in 
everything  good,  should  be  left  behind.' 

I  have  also  consulted  various  British  and  foreign  authorities  on  the  subject 
of  hospitals,  both  civil  and  military  :  as  Pringlo,  Lind,  Blane,  Robert  Jackson, 
Brocklesby,  Donald  Monro,  Aikin,  Percival,  Blizard,  Champney,  Highmore, 
Hollo,  Stewart,  Henderson,  Ballingall,  Lee,  Wilde,  Phelan,  Carter  and  Cross, 
Parkes,  Roberton,  Walker  ;  Construction  of  Hospitals,  by  Douglas  Galton,  C.  B., 
General  Report  of  the  Barrack  and  Hospital  Improvement  Commission,  The 
Btulder,  Encychtpcedia  Britannica,  N.  Britifh  Review  for  August  1858  ;  Journ. 
Statist.  Soc.  of  London:  The  Charities  of  London,  by  S.  Low;  Report,  1837, 
of  Commissioners  of  Charities  in  England  and  Wales  ;  Report  of  Commissioners 
on  Hospitals  of  Dublin,  1856 ;  Dr.  William  Farr  on  Vital  Statistics,  and  his 
various  sanitary  reports;  also  the  Sixth  Report  of  the  Medical  Officer  of  the 
Privy  Council  for  186.3.  Of  foreign  authors  these  are  the  principal  authorities 
referred  to  :  Tenon,  Recalde,  Daignan,  Iberti,  Delaunoy,  Breschet,  Courtin  ; 
Arrets  des  Conseils ;  Rapport  fait  an  Conseil  general  des  Hospices ;  Tardieu, 
Hopitaux  et  Hospices :  Cours  d Administration  nHlitaire,  par  M.  Vauchelle ; 
Rajiport  sur  Hopitaux,  Hospices,  et  sur  la  Mendicite,  par  A.  E.  Cerfbere. 

Site  and  Constrttction'. 

If  it  be  undisputed  that  hospitals  may  be  made  to  render  great  services  to 
the  public  health,  it  is  equally  so  that  the  nature  and  amount  of  such  services 
must  depeiid  on  the  rigour  with  which  we  attend  to  their  sites,  construction, 
and  administration.  The  site  should  be  of  established  healthiness,  having 
nothing  to  prevent  free  circulation  of  air  all  around  ;  the  ground  should  be  free 
from  impurities,  and  from  surface  moisture,  the  natural  drainage  being  sufficient 
and  available ;  never  receiving  the  drainage  of  higher  grounds.  The  Chirur- 
gical  Society  of  Paris  proposed  in  1804  that  no  hospital  should  stand  on  less 
space  of  clear  ground  than  540  feet  to  each  patient ;  so  that  an  institution  for 
80  patients  should,  at  the  least,  stand  on  the  centre  of  an  acre  of  ground — the 
proportional  area  to  increase  with  the  number  of  patients. 

Here  it  may  be  observed,  as  to  construction,  that  the  ward  is  the  true  and 
only  foimdation  of  the  hospital ;  once  given  a  perfect  ward,  and  we  have  but  to 
multiply  it,  upon  a  proper  soil,  and  a  sufficient  area,  and  the  hospital  is  complete. 
In  our  older  histories  we  find  terrible  examples  of  the  destruction  of  health  and 
loss  of  life  caused  by  neglect  in  these  essentials. 

Hospitals,  in  common  with  all  public  buildings — in  common,  indeed,  even 
with  the  towns  and  cities  in  which  they  may  be  placed — are,  to  their  inmates, 
ibut  places  of  reception  and  accommodation  of  the  day,  for  the  purposes  of  the 
[day,  and  exhibiting  in  their  structural  arrangements  the  ignorances  of  the 
jday:  to  give  place,  however,  in  due  time,  and  as  observation  guided  by  science 
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may  dictate,  to  other  and  more  perfect  structures.  It  is  but  the  natural  progress 
in  science  and  skill.  We  see  it,  in  fact,  in  operation  throughout  London  at  this 
very  day,  and  in  every  hour  of  every  day. 

If  we  had  carefully  considered  the  nature  of  man  in  health  and  in  disease, 
along  with  his  various  requirements  under  each  condition,  our  hospital -wards 
and  our  barrack-rooms  would  not  have  been  constructed  like  an  hotel,  having 
room  within  room,  on  principles  purely  arbitrary,  or  on  no  principles  at  all. 

'It  should  never  be  forgotten  for  a  moment,'  says  Miss  Nightingale,  'that  on 
the  purity  of  the  air  of  a  ward  depend,  in  a  great  measure,  the  recovery  or 
death  of  the  sick  and  maimed,  the  usefulness  or  injury  arising  from  the  hospital, 
the  duration  of  cases,  and,  consequently,  the  hospital  economy ;  whether,  in 
short,  an  hospital,  planned,  erected,  and  supported  "  by  voluntary  contributious," 
is  to  be  a  blessing  or  a  curse  to  civilisation.*  And  when  we  consider  that  a 
man  cannot  forego  this  supply  of  air  so  many  minutes  as  he  can  forego  food  for 
days,  is  it  a  subject  for  wonder  that  pure  air  should  be  the  main  condition,  as  of 
health,  so  of  recovery  ?  ' 

The  desideratum  to  be  determined  by  sanitary  and  architectural  science  is 
this:  can  we,  by  a  proper  selection  of  site,  and  by  proper  structural  arrange- 
ments, rescue  the  inmates  of  our  great  hospitals  of  the  United  Kingdom  from 
a  mortality,  which,  according  to  Miss  Nightingale,  ranges  from  '  four  and  a 
half  per  cent  to  nearly  sixteen  per  cent.'  These  averages  are  reckoned  on  the 
cases  treated. 

On  the  geometrical  dispositions  of  the  architect  depend,  not  only  the  renewal 
of  air,  so  indispensable  to  an  hospital,  but  in  a  great  measure  its  interior  police, 
the  regularity  and  promptness  of  the  service.  With  simple  forms  of  distribution 
adapted  to  the  wants  of  hospitals,  nothing  escapes  supervision ;  in  one  coup 
(Tceil  we  embrace  the  service  iind  the  sick,  while  we  secure  care  and  exactness 
in  the  performance  of  duty. 

The  following  principles  of  construction  are  presented  as  the  best  hitherto 
discovered : 

1.  That  no  hospital  shall  consist  at  most  of  more  than  two  stories  in  height. 

2.  That  by  this  arrangement  the  sick  are  spread  over  a  wider  area,  the  walls 
not  being  so  high  as  to  interfere  with  the  ventilation  and  sunlight  of  neighbour- 
ing pavilions ;  while  the  accumulation  of  hospital  miasm  in  the  upper  floors 
is  avoided. 

3.  That  the  construction  by  two  stories  facilitates  the  access  to  the  wards  by 
patients  and  attendants,  and  the  whole  administration  is  rendered  easy. 

4.  All  the  most  approved  hospitals  on  the  Continent,  as  the  Lariboisiere  of 
Paris,  are  built  in  as  many  as  three  flats ;  and  it  would  there  be  esteemed 
nothing  short  of  breach  of  trust  to  erect  lofty  and  massive  buildings  within  a 
■crowded  city.f 

*  Pontenu,  looking  at  the  ill-placed,  ill-constructed,  and  ill-regulated  hospitals  of 
his  day,  asks  :  'Are  hospitals,  then,-  more  pernicious  than  useful  to  society?' 

f  Miss  Nightingale  says — 'There  should  not  be  more  than  two  floors  of  wards  to 
the  block.  The  most  healthy  hospitals  have  been  those  on  one  floor  only :  and  this 
because  they  require  less  scientific  knowledge  and  practical  care  in  ventilation.  If 
another  floor  is  added,  a  community  of  ventilation  exists  between  the  ward  below  and 
the  ward  above  the  common  staircase,  and  by  filtration  of  air  upwards  through  the 
floor.  The  risk  from  this  can  be  diminished  by  constant  care  in  the  use  of  doors  and 
windows,  and  by  introducing  impervious  floors.  But,  unfortunately,  systematic  care 
in  these  matters  is  not  to  be  looked  for,  especially  that  constant  supervision  necessary 
to  keep  the  ventilation  of  three  or  more  floors  of  wards  quite  independent  of  each  other 
[whoever  sees  this  even  in  private  houses,  when  there  is  an  invalid?],  and  hence  there 
is  a  strong  couviction  in  the  minds  of  careful  hospital  physicians,  surgeons,  and  nurses, 
that  patients  do  not  recover  so  well  upon  upper  floors.  Moreover,  the  sick  population 
requires  more  surface  for  health  than  a  healthy  population  ;  and  it  is  clear  that  if 
patients  are  placed  on  three  floors  instead  of  two,  the  surface  over-crowding  is  increased 
by  one-third,  unless  the  distance  between  the  pavilions  is  increased  in  a  corre.'^ponding 
ratio.  But  the  genera!  administration  of  lofty  hospitals  is  also  far  more  difficult  and 
fatiguing  than  those  of  moderate  height.    Any  increase  of  distance  between  the 
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5.  In  constructing  wards,  they  sbould  be  so  built  as  to  be  flooded  with  sun- 
light, and  the  windows  should  bear  a  large  proportion  to  the  wall-space  of 
the  hospital.  Experience  proves  that  window-space  ought  not  to  be  in  a  much 
less  proportion  to  wall-space  of  an  hospital  than  one  to  two. 

(5.  The  free  admission  of  light  has  everywhere  been  proved  beneficial  to 
health  and  conducive  to  cheerfulness  ;  while,  as  often  observed  in  ill-constructed 
barracks  and  hospitals,  the  exclusion  of  light  has  proved  detrimental  to  health 
directly,  and  also  by  retarding  convalescence. 

7.  Tlie  best  principle  of  hospital  construction  is  that  of  separate  pavilions 
placed  side  by  side,  or  in  line.  The  former  is  very  preferable  for  large  hospitals, 
for  the  reasons  already  stated  ;  and  there  should  be  but  two  flats  in  a  pavilion, 
and  one  ward  to  a  flat.  Pavilions  are,  in  fact,  separate  hospitals,  having  a  limited 
number  of  sick  under  one  roof. 

8.  The  form  of  the  hospital  should  be  an  oblong  square,  the  basement  story  of 
the  pavilions  being  connected  by  a  corridor,  and  the  whole  of  the  basement 
erected  on  arches.  The  pavilion  plan  is  generally  received  on  the  Continent  as 
the  sanitary  necessity  for  hospital  construction. 

9.  It  is  undesirable  to  increase  the  width  of  any  ward  beyond  thirty  feet, 
because  the  distance  between  the  opposite  windows  becomes  then  too  great  for 
efficient  ventilation. 

10.  Windows  should  be  double,  or  glazed  with  plate-glass,  to  prevent  loss 
of  heat.  Tripartite  windows,  like  those  of  the  Middlesex  Hospital,  are  useful 
for  ventilation. 

11.  The  ward -walls  should  consist  of  pure  white  Parian  cement,  or  some 
equally  white  non-absorbent  substance.  Grey-coloured  cements  should  be 
avoided  ;  they  never  look  clean,  and  they  give  the  ward  a  sombre  appearance, 
and  hide  dirt. 

12.  The  best  ward-flooring  is  oak;  ana  the  joints  of  the  flooring  should 
be  well  fitted  together,  so  as  to  be  impervious. 

13.  No  sawdust,  or  other  organic  matter  capable  of  rotting,  should  be  placed 
imderneath  hospital  floors. 

14.  Floors  should  be  bees- waxed,  or  oiled  and  polished. 

15.  The  general  baths  of  the  hospital  should  be  separated  from  the  pavilions, 
but  connected  with  the  corridor.  They  should  contain  hot  and  cold  water, 
medicated,  sulphurous,  Turkish,  vapour,  shower,  and  douche  baths. 

16.  The  kitchen  should  have  walls  and  ceiling  of  Parian  cement,  or  other 
such  material. 

17.  There  should  be  a  head-nurse's  room  and  scullery  attached  to  each  ward, 
and  store-presses  outside  the  wards. 

18.  Bedsteads  should  be  of  iron,  and  be  .supplied  with  hair-mattresses.  The 
ward  furniture  should  be  of  oak.  Whether  regarded  as  a  means  for  securing 
sleep,  rest,  muscular  relaxation,  or  repose,  the  bed  is  a  direct  auxiliary  to  the 
cure,  and  too  much  care  cannot  be  given  to  its  construction  and  situation. 

19.  The  ward  construction  now  described  is  that  which,  up  to  the  present 
time,  experience  has  shown  to  be  best  suited  for  fulfilling  all  the  requirements 
of  ventilation,  light,  cheerfulness,  recovery  of  health,  and  economy,  in  this 
country. 

20.  One  great  advantage  of  the  proposed  system  is,  that  it  admits  of  any 
arrangement  of  the  pavilions  on  a  plan  which  is  consistent  with  light  and  venti- 
lation. Hospital  establishments  so  constructed  may  be  added  to  without  difficulty 
and  without  altering,  or  indeed  without  interfering  with  any  of  the  existing 
pavilion  buildings. 


pavilions  will  add  to  the  difficulty,  and  both  difficulty  and  fatigue  are  very  important 
considerations  for  eflficieney  and  economy  in  this  branch.  To  sum  up — hospitals  on 
one  floor  require  least  care  ;  those  on  two  floors  can  be  kept  heahhy  with  moderate 
average  care.  Beyond  this,  care,  intelligence  and  fatigue,  '^uch  as  are  rarely  likely  to 
be  bestowed,  are  essential  to  maintain  a  moderate  amount  of  health,  among  either 
■wards  or  nurses.' 
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21.  The  principles  of  hospital  construction  here  advocated  are  at  variance 
■with  those  of  almost  all  the  old  hospitals  of  the  three  kingdoms  ;  but  the  whole 
question,  in  all  its  importance,  is  in  the  hands  of  the  profession  and  of  the 
public  ;  and  observation,  experience,  and  free  discussion,  will  ere  long  determine 
what  is  just  and  true. 

22.  Most  of  the  great  hospitals  and  charitable  institutions  of  this  country 
were  suburban  at  their  foundation  ;  the  rapid  growth  of  our  towns  in  modern 
times  has  encroached  so  much  upon  space  once  country,  that  gardens  and  fields 
have  been  absorbed,  and  are  now  covered  with  bricks  and  mortar  ;  and  hospitals 
are  surrounded  by  the  screaming  and  roaring  traffic  of  railways,  street-cabs, 
omnibuses,  and  wagons. 

23.  It  is  due  to  the  founders  of  our  great  charitable  institutions  that  their 
humane  intentions  should  continue  to  be  realised  by  removing  the  sick  and 
maimed  to  pure  air  and  quiet.  It  is  due  to  poor  suiiering  humanity  that  any 
plans  adopted  should  be  the  most  perfect  which  modern  intellect  can  devise  ; 
and  it  is  no  less  due  to  the  cause  of  charity  that  there  should  be  the  best  and 
most  economical  form  of  hospital  nursing  and  management. 

2-1:.  I  have  here  confined  myself  to  a  consideration  of  the  best-known  plans 
of  hospital-construction,  believing  that  a  review  of  second-  and  third-rate  plans 
is  but  waste  of  time.  In  crowded  cities  we  must  be  satisfied  with  what  can 
be  done  ;  but  I  feel  assured  that,  wherever  practicable,  such  plan  and  arrange- 
ment as  those  of  Miss  Nightingale  will  in  the  end  prove  the  cheapest,  whatever 
the  price  of  ground  may  be. 

The  following  is  a  brief  summary  of  the  p'inciples  of  hospital- construction 
here  recommended : 

(fl)  Never  erect  a  general  hospital  within  the  precincts  of  a  town,  or  in  suburbs 
likely  to  be  built  upon. 

(b)  Remove  all  general  hospital  establishments  out  of  town,  and  from  popu- 
lous suburbs,  as  soon  as  circumstances  may  permit ;  or,  when  such  removal 
is  not  practicable,  let  all  the  available  ground  around  the  institution  be  pur- 
chased. 

(c)  Build  all  general  hospitals  in  the  country  on  areas  of  ground  sufficient  to 
admit  of  extensions  of  buildings,  and  to  prevent  other  buildings  from  being 
erected  within  such  a  distance  as  shall  interfere  with  a  free  circulation  of  air  and 
with  quiet. 

(d)  Select  a  mild  and  dry  climate. 

(e)  Give  the  preference  to  a  porous  self-draining  subsoil,  and  avoid  ground 
saturated  with  organic  matter,  especially  old  graveyards. 

(/ )  Build  all  hospitals  on  arches,  to  admit  of  a  free  circulation  of  air  under- 
neath the  ward  floors. 

{(/)  Let  the  plan  be  simple,  and  have  as  few  closed  angles  and  corners  as 
possible. 

(h)  Do  not  .provide  for  more  than  120  patients  or  beds  under  one  double 
pavilion  roof.  If  the  hospital  must  contain  a  larger  number  of  beds,  increase 
the  number  of  pavilions  by  corridors  running  between  the  ends,  and  no  higher 
than  the  ground-floor. 

({)  Plan  any  hospital  with  no  more  than  two  flats,  containing,  in  a  (single 
pavilion,  two  super-imposed  wards.  Provide  for  convalescents  and  '  casualty  ' 
cases  in  pavilions  separate  from  the  ordinary  sick. 

(J)  Provide  for  no  more  than  32  beds  in  a  ward  (16  on  each  side),  with  a 
window  to  every  two  beds. 

(k)  Let  the  window-spaces  be,  as  near  as  may  be,  in  the  proportion  of  one  to 
two  of  the  wall-space.  The  windows  should  reach  from  within  three  feet  ot 
the  floor  to  within  one  foot  of  the  ceiling. 

(I)  Wards  should  not  exceed  30  feet  in  width.  The  construction  of  a  small 
ward  may  be  sanctioned  only  for  the  separation  of  very  bad  cases,  or  for  the  re- 
ception of  cases  of  extraordinary  severity. 

(wi)  Each  bed  should  have  from  1,500  to  2,000  cubic  feet  of  air-space.  In 
very  exposed  and  airy  situations,  the  smaller  cubic  space  will  suffice  ;  but  where, 
from  the  nature  of  the  ground,  there  is  not  likely  to  be  much  horizontal  ex- 
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ternal  movement  of  the  atmosphere,  the  larger  the  internal  cubic  space  is  the 
better.  In  our  temperate  climate  90  square  feet  per  bed  may  be  taken  as  a 
fair  average  for  its  superficial  area ;  vrhile  this  space  must  be  increased  where 
the  site  is  faulty,  or  where  a  Medical  School  has  to  be  provided  for.  One 
hundred  and  twelve  feet  are  considered  necessary  for  purposes  of  nursing  and 
teaching.  The  entire  space  resulting  from  these  conditions,  where,  as  in  the 
Herbert  Hospital,  the  height  of  the  ward  is  14  feet,  may,  according  to  some 
authorities,  be  allowed  to  range  so  low  as  1,260  cubic  feet. 

(«)  Trust  for  pavilion  ventilation  to  open  windows  and  fire-places.  Artificial 
methods  are  in  this  climate  unnecessary,  with  proper  construction. 

(0)  Place  water-closets,  ward-baths,  and  lavatories  at  the  far-end  of  a  ward, 
opposite  the  entrance ;  and,  in  addition  to  ventilating  them,  cut  tliem  entirely 
off  from  the  ward  by  a  separately-ventilated  and  lighted  lobby. 

(jj)  Restrict  the  ward-offices  to  a  nurse's-room  and  scullery,  with  a  lift. 

(q)  Let  staircases  be  wide,  roomy,  and  thoroughly  ventilated  up  to  the  roof. 
Construct  the  stairs  and  entrance  and  entrance-lobbies  of  stone,  and  cover  them 
with  wood. 

(r)  Make  hospital  floors  of  oak,  and  the  walls  and  ceilings  of  pure  white 
poliahed  cement. 

(s)  Supply  hospitals  with  water  at  high-pressure,  and  lay  it  on,  hot  and  cold, 
over  the  whole  of  the  buildings. 

(t)  All  sewers  and  drains  must  be  outside,  and  detached  from  the  walls  of 
the  buildings.  Provide  for  their  ventilation  at  a  distance  from  the  wards,  and 
also  for  their  inspection  and  flushing. 

(u)  Provide  garden-ground  for  exercise,  with  properly  drained  and  gravelled 
walks,  sheltered  seats  for  convalescents,  and,  where  practicable,  a  promenade 
covered  with  glass,  for  bad  weather. 

(v)  Other  matters  of  detail,  regarding  kitchens,  wash-houses,  rooms  for 
hospital  administration,  &c.  can  be  best  decided  on  according  to  local  cir- 
cumstances ;  but  none  of  these  should  ever  be  under  the  same  roof  with  th-e. 
sick. 

25.  Starting  with  the  principle  that  the  very  first  requirement  in  an  hospital 
is  that  it  should  do  the  sick  no  harm,  Miss  Nightingale  states  that  the  condi- 
tions essential  to  the  health  of  hospitals  are  principally  these :  first,  fresh  air  ; 
second,  light;  third,  atmosphere;  fourth,  subdivision  of  sick  into  separate 
buildings  or  pavilions.  Let  us  examine  the  causes  in  the  usual  ward-construction 
which  prevent  us  from  obtaining  these  and  other  necessary  conditions.  The 
principal  are  as  follows : 

(a)  Defective  means  of  natural  ventilation  and  warming. 
(6)  Defective  height  of  wards. 

(c)  Excessive  width  of  wards  between  the  opposite  windows.  The  width 
of  the  wards  in  the  Herbert  Hospital  is  26  feet;  that  in  St.  Thomas'.i 
28  feet ;  in  the  new  Hotel-Dieu  29  feet ;  the  two  last-named  being,  however, 
great  medical  schools. 

(d)  Arranging  the  beds  along  the  dead  walls. 

(e)  Having  more  than  two  rows  of  beds  between  the  opposite  windows. 
(/)  Having  windows  only  on  one  side,  or  having  a  closed  corridor  con- 
necting the  wards. 

(ff)  Using  absorbent  materials  for  walls  and  ceilings,  and,  as  some  will  have 
it,  washing  floors  of  hospitals. 

(h)  Defective  condition  of  water-closets, 
(i;)  Defective  ward  furniture. 

(J)  Defective  accommodation  for  nursing  and  discipline. 
(k)  Defective  hospital  kitchens. 

(1)  Defective  hospital  laundries. 

Selection  of  bad  sites  and  bad  local  climates  for  hospitals. 
(n)  Defects  of  sewerage. 

(o)  Construction  of  hospitals  without  free  circulation  of  external  air. 

26.  The  most  approved  observations  and  experiences  have  sufliciently  de- 
monstrated that  one  floor  is  enough  for  convenience  of  the  sick  and  for  pur- 
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poses  of  attendance ;  and  that  more  than  two  floors  will  p-enerally  prove 
prejudicial  in  many  important  ways.  The  principles  of  construction  which 
apply  in  the  climates  of  Europe,  are  generally  suitahle  to  those  of  India.  But 
I  believe  that  one-storied  hospitals,  built  on  arches,  and  having  double  roofs, 
will  be  found  best  for  the  plains  of  Hindustan  ;  while  the  huts  of  the  country, 
or  iron  huts  having  the  country  thatched  roofs,  will  prove  more  convenient  and 
useful  for  the  mountain  climates besides  being,  out  of  all  comparison,  less 
costly. 

27.  In  our  garrison  and  regimental  hospitals  at  home  we  generally  find 
an  extraordinary  number  of  wards,  and  of  holes  and  corners,  in  comparison 
with  the  number  of  sick.  In  a  battalion-hospital,  for  instance,  we  shall  tind 
eight  or  ten  little  bed-rooms  (miscalled  wards),  a  little  kitchen  ;  everything, 
in  fact,  on  a  little  scale,  like  a  collapsed  French  hospital.  How  much  more 
s?nsible  would  it  be  to  have  one,  or  at  most  two,  large  wards  for  thirty  to 
forty  sick  each,  with  a  small  casualty  ward  ;  how  much  less  costly  in  construc- 
tion and  administration,  how  much  easier  the  supervision  and  discipline,  how 
much  better  the  ventilation. 

28.  '  The  least  administrative  form  of  hospital,'  says  Miss  Nightingale, 
'  is  the  long  corridor,  with  wards  of  from  eight  to  ten  patients,  opening  off 
one  side.  Attendance  —  meaning,  of  course,  due  attention  to  [the  patients, 
suitably  supeiintended — bectimes  almost  impossible,  especially  at  night.' 

29.  Whatever  the  cause  of  injury  to  the  sick  or  wounded  placed  in  hos- 
pital, the  truth  and  value  of  the  following  observation,  by  the  same  authority, 
will  be  recognised  by  all  who  are  acquainted  with  hospitals,  whether  civil  or 
military  :  '  One  insensibly  allies  together  restlessness,  languor,  feverishness, 
and  general  malaise,  with  closeness  of  wards,  defective  ventilation,  defective 
structure,  bad  architecture  and  administrative  arrangements,  until  it  is  im- 
possible to  resist  the  conviction  that  the  sick  are  sutiering  from  something 
quite  other  than  the  disease  inscribed  on  their  bed-ticket ;  and  enquiry  insen- 
sibly arises  in  the  mind — what  can  be  the  cause  ?  .  .  .  I  have  seen  a  case 
of  slight  fever  received  into  hospital ;  the  fever  to  pass  off  in  a  week,  and  yet 
the  patient,  from  the  foul  state  of  the  wards,  not  restored  to  health  at  the 
end  of  eight  weeks.' 

30.  'It  is  impossible  to  ventilate  a  ward  in  a  brick  or  stone  hospital  by 
natural  means,  when  the  cubic  space  is  less  than  a  certain  amount.  Crowded 
wards  are,  in  fact,  offensive  with  all  the  windows  open.' 

31.  '  The  cooking-apparatus,  boilers,  &c.,  if  placed  in  the  centre  of  the 
kitchen,  instead  of  against  the  walls,  wiU  afford  twice  the  amount  of  tire- 
space.' 

32.  '  In  the  Paris  kitchens  there  is  a  brick  erection  in  the  middle  of  the 
floor,  with  iron  doors  and  brass  mountings,  coppers  with  covers,  places  for 
baking  and  roasting,  &c.' 

33.  '  The  dressers  are  against  the  walls ;  the  floors  are  flagged  with  square 
flags.    This  appears  to  be  the  most  convenient  mode  of  erection.' 

37.  '  But  it  is  not  so  well  known  that  there  was  but  lately  scarcely  an 
army  hospital  which  had  such  a  thing  as  a  laundry.  The  bedding  was  gene- 
rally washed  by  the  barrack  department ;  no  one  appeared  to  know  how.  It 
was  done  by  contract,' 

39.  'A  great  deal  has  been  said  about  the  communication  of  "  infectious  " 
disease,  both  in  civil  and  military  hospitals,  from  patients'  linen  to  washer- 
women. .  .  .  Let  laundries  be  constructed  with  sufficient  area  and  cubic 
space  for  each  washer,  with  abundance  of  water,  with  proper  means  of  drain- 
age, and  ventilation  for  removing  the  vapour,  and  with  properly  constructed 
drying  and  ironing  rooms,  and  we  shall  cease  to  hear  of  washerwomen  "  catch- 
ing fever."  ' 

40.  'But  every  day  brings  in  fresh  inventions,  and  the  reformer  is  always 
adopting  the  good  ones.  The  excellent  washing,  drying,  and  wringing  ma- 
chines lately  invented,  are  too  numerous  to  mention ;  but  on  the  whole,  the 
laundry  at  Wellington-barracks,  which  also  washes  for  all  the  Guards'  hos- 
pitals and  barracks,  and  the  new  laundry  at  Haslar  Hospital,  are  the  best  I 
have  seen.' 
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41.  'I  do  not  think  that  any  reliable  comparison  has  yet  been  made  between 
the  French  system  adopted  at  the  Salpetriere  and  Lariboisiere  hospitals  and 
the  English  system.  The  French  consists  in  hltering  hot  ley  through  the 
clothes,  which  are  placed  for  that  purpose  in  large  tubs,  with  a  compartment  at 
the  bottom  from  which  the  ley  is  pumped  up  by  machinery,  and  allowed  to  flow 
over  the  top  to  the  linen,  through  which  it  filters  into  the  compartment,  to  be 
again  raised  by  the  machine.  This  plan  is  stated  to  be  the-  most  economical 
which  has  been  tried  in  Paris.' 

42.  *  There  are  several  good  plans  in  use  in  British  hospitals.  The  essential 
characteristic  of  the  Haslar  one  is  boiling  by  steam,  the  linen  being  afterwards 
placed  in  a  rotating  washing  machine.' 

43.  '  Another  method  in  use  at  the  Wellington-barracks,  where  the  wash- 
ing of  the  Guards'  barracks  and  hospital  is  done,  consists  in  passing  the  linen 
through  slowly  rotating  washing-tubs,  in  which  it  undergoes  a  process  of 
waulMng  by  wooden  rods.    This  plan  is  both  economical  and  effectual.' 

44.  '  In  almost  all  the  military  hospitals  in  England,  it  is  true,  the  heavy 
washing  is  done,  nobody  knows  how,  by  contract.  But  the  lighter  washing  is 
done  in  some  miserable  lean-to,  without  any  arrangement  for  "  getting-up," 
drying,  or  airing  the  linen,  which  is  done,  if  at  all,  at  the  ward  fire.  This  is 
simply  destruction  to  anything  which  can  be  called  nursing.' 

45.  'The  baths  should  be  separated  from  the  pavilions,  but  connected  b}^ 
the  corridor.' 

48.  '  A  small  bath-room  for  bad  cases  should  be  placed  adjoining  to  the 
water-closets,  and  also  a  lavatory.' 

49.  '  A  lavatory  should  have  a  row  of  white  earthenware  basins  fixed  in  a 
stand,  with  outlet  tubes  and  plugs ;  each  basin  should  have  a  hot-  and  cold- 
water  pipe,  and  there  should  not  be  less  than  one  to  each  six  or  eight  beds. 
There  should  also  be  in  the  lavatory  a  hot-  and  cold-water  pipe,  from  which 
the  portable  bath  can  be  filled.' 

60.  '  A  scullery — small,  but  not  too  small — attached  to  each  ward  is,  as  has 
been  said,  essential  to  order,  cleanliness,  and  discipline.  It  should  be  well 
provided  with  cold,  and  if  possible,  with  hot  water.  No  patient  should  enter 
the  scullery  unless  sent  there  to  wash-up,  &c,j  and,  as  a  rule,  none  should  be 
sent  there.' 

61.  'The  sink,  which  should  have  a  partition  of  its  own,  adjoining  the  water- 
closet,  should  be  a  high,  deep,  large,  round,  pierced  basin  of  earthenware,  above 
a  large  hole,  with  a  cock  extending  far  enough  over  the  sink  for  the  stream  of 
water  to  fall  directly  into  the  vessel  to  be  cleansed.  This  is  far  preferable  to  the 
usual  oblong  sink.' 

52.  '  The  scullery  sink  is  of  course  to  be  entirely  separate,  and  for  entirely 
separate  purposes  from  this.' 

53.  '  In  civil  hospitals,  each  nurse  should  have  a  small  airy  room  off  her  ward, 
and  looking  into  it,  so  that  she  can  always  have  it  under  her  command:  it  is 
the  best  for  her  efficiency,  and  need  not  be  injurious  to  her  health.' 

54.  'Unless,  however,  there  are  facile  means  of  access  to  another  nurse's  room, 
in  case  of  illness,  there  must  be  only  a  day-room  for  each  head-nurse  adjacent 
to  her  ward.  She  must  sleep  at  a  distance  from  her  ward,  and  contiguous  to  the 
other  nurses.' 

55.  '  Assistant  female  nurses  are  better  not  employed.' 

56.  '  In  military  hospitals,  if  orderlies  are  to  sleep  among  their  patients, 
the  percentage  of  mortality  will  be  of  course  raised  among  them.  This  was 
the  case  at  Scutari,  where  it  was  very  high,  though  it  will  never  be  known  how 
high.' 

67.  '  Statistics  are,  however,  not  necessary  to  establish  such  an  obvious  fact. 
The  orderlies  should  sleep  at  a  distance  from  the  wards,  or,  if  sanctioned  by 
military  authority,  in  little  rooms  adjoining  their  wards,  and  they  should  not  take 
their  meals  with  the  patients.' 

58.  '  Each  orderly  should  have  his  locker,  each  his  safe  in  it,  vnth  a  key  of 
his  own,  and  he  should  have  his  meals  there,  if  the  military  authoiities  are  not 
against  it.' 
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59.  '  There  should  be  a  press  in  each  ward.' 

tJO.  '  It  is  a  doubtful  arrangement  to  have  a  clothes-room  for  each  ward, 
A  military  hospital  should  have  but  one  clothes-room,  under  charge  of  some 
man.' 

61.  '  Room  for  storing  and  issuing  dried  clean  linen,  as  well  as  laundry- 
room,  should  be  provided.  Foul  linen  should  be  delivered  twice  daily  into  the 
laundry ;  and  a  large  box  in  the  scullery  is  the  least  bad  place  for  it  in  the  mean 
time.' 

62.  '  The  material  of  the  different  utensils  required  for  ward  service  should 
be  settled.  The  use  of  glass  or  earthenware  for  all  eating,  drinking,  and  washing 
vessels  is  recommended  for  its  great  superiority  in  cleanliness,  and  in  saving  time 
and  labour  in  cleaning.  Tin  vessels  of  certain  kimds  cannot,  by  any  amount  of 
cleaning,  be  freed  from  smell.' 

63.  Kecent  discussions  have  imparted  much  interest  to  the  question  of  site, 
especially  in  connection  with  the  wants  of  city  populations. 

(«)  Could  sanitary  considerations  alone  rule  in  this  matter,  doubtless  we 
should  have  all  hospitals  placed  in  the  open  country,  as  near  as  might  con- 
veniently be  to  our  towns  and  cities  but  away  from  masses  of  buildings  and 
from  dense  populations. 

(b)  liut  there  are  other  considerations,  as  the  immediate  wants  and  conveni- 
ences, the  absolute  necessities  indeed  of  the  poor,  which  must  here  be  practically 
met.  We  must,  under  such  overruling  influences,  be  content  to  do  what  can 
be  done. 

(c)  All  physicians  and  surgeons  will  agree  that  the  more  open,  airy,  and  pure 
the  site  of  an  hospital,  the  better  for  its  inmates ;  but  here,  as  in  many  other 
social  conditions,  we  have  in  fact  to  deal  with  the  necessities  of  civilised  com- 
munities, and  we  must  have  certain  hospitals  of  immediate  necessity  placed  within 
crowded  cities. 

(d)  But  while  this  fact  is  admitted,  as  the  result  of  necessity,  we  ought 
everywhere  to  establish  convalescent  hospitals,  supplementary  to,  and  co-opera- 
tive with,  the  central  institutions. 

(e)  But  we  must  remember  also  that  in  the  perfection  of  structure,  as 
regards  facilities  for  ventilation  and  drainage,  and  in  care  as  to  the  cubic 
space  allotted  to  each  patient,  will  everywhere  be  found  the  best  securities 
against  errors  and  deficiencies  in  respect  of  localities,  whether  in  town  or 
country. 

(/)  Strange  to  say,  we  have  in  the  hospital  Lariboisiere  an  example  of  a 
structure  of  unequalled  excellence,  with  a  good  town  site,  all  rendered  unsuit- 
able, and  consequently  unhealthy,  by  a  perversion  of  arrangement.  Lariboisiere 
was  constructed  for  natural  ventilation,  but  this  was  not  deemed  sufficient ;  so, 
pure  air  has  been  denied  to  the  patients,  and  a  heated  and  impure  air  has 
been  forced  into  the  wards  to  stifle  and  sicken  them,  and  to  augment  their 
mortality. 

(g)  It  is  conduct  such  as  this,  in  discharge  of  a  public  trust,  which  gives 
colour  to  and  occasion  for  the  suggestion  of  Ponteau,  above  quoted :  '  Are 
hospitals,  then,  more  pernicious  than  useful  to  society  ?  ' 

(A)  One  circumstance  has  been  much  overlooked  in  discussions  as  to  the 
construction  of  hospitals,  and  of  their  usefulness — namely,  that  the  disadvantages 
of  massing  sick  in  very  large  apartments,  however  unsuitable  on  various 
accounts,  and  in  many  cases,  bear  no  comparison  with  those  which  are  always 
encountered  in  the  miserable  habitations  of  the  poor,  both  in  town  and  country; 
— the  fact  being  that  many  of  the  defects  of  even  the  worst  hospitals  may  be  in 
great  part  remedied  by  means  of  ventilation,  and  by  providing  day-wards,  and 
by  the  establishment  of  convalescent  hospitals. 

Lastly.  The  convenience  of  the  patient  must  be  a  point  of  first  consideration, 
so  as  that  the  hospital  may  be  completely  accessible  to  the  ailing,  the  diseased, 
and  the  maimed  amongst  the  poor ;  so  as  to  secure  also  to  them  the  services  of 
physicians  and  surgeons  in  large  private  practice,  thus  assuring  at  the  same 
time  the  best  medical  science  from  the  heads  of  the  profession,  together  with 
the  best  means  for  the  establishment  of  great  medical  schools. 
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Postscript. — The  idea  of  a  perfect  hospital  would  imply,  generally,  an  elevated 
site  and  pure  dry  soil,  the  building  being  constructed  on  an  open  space,  and 
consisting  of  one  story  placed  on  arches,  so  as  to  secure  the  free  play  of  air 
between  the  ground- surface  and  the  floor  of  the  wards;  but  on  low  grounds, 
and  in  marshy  countries,  a  second  floor  has  its  advantages,  as  affording  a  more 
healthy  sleeping  accommodation.  In  no  country  should  an  hospital  exceed  two 
stories. 

It  were  a  serious  error,  therefore,  to  suppose  that  an  hospital  could  by  itself 
be  so  constructed  as  to  prove  everywhere  suihcient;  structural  perfection  being 
in  reality  but  one  of  the  requirements  of  the  case.  There  must  be,  in  aid  of 
structure,  works  of  general  and  sub-soil  drainage,  a  pure-water  supply,  and  an 
improved  agriculture.  These  considerations  become  of  greatly  increased  force  in 
tropical  climates. 

Ventilation,  Light,  and  Cubic  Space. 

1.  The  first  and  most  important  consideration  in  constructing  and  ar- 
ranging hospitals  is  to  secure  a  free  supply  of  pure  air  outside  and  inside  the 
building. 

2.  The  air  must  be  moving  air  in  mass.  Plan  the  building,  therefore,  so  as 
that  the  sun-light  may  strike  as  large  a  surface  of  it  as  possible,  and  so  that  the 
air  may  move  freely  over  the  whole  external  surface. 

3.  In  Scripture  the  atmosphere  is  termed  '  the  breath  of  life,' as  indicating 
the  vital  properties  of  pure  air.  So  life-giving  is  pure  air,  indeed,  that  we  must 
have  it  in  excess  of  ouractual  wants,  if  we  would  insure  that  what  we  are  inhaling 
may  not  be  corrupted  by  the  consumed  air  which  we  have  exhaled ;  for  be  it 
remembered,  that  no  kind  of  impurity  of  air  is  more  injurious  to  health  than 
the  impurity  of  air  expelled  from  the  lungs.  Ample  cubic  air-space  is  both 
important  and  necessary ;  but  it  alone  will  nowhere  prove  sufficient  for  health, 
without  provision  for  the  constant  removal  of  the  exhalations  from  the  lungs 
and  skin  of  the  sick. 

4.  For  thousands  of  years  the  natives  of  India  have  regarded  purity  of  skin 
as  obtainable  only  through  the  liuse  of  the  river  stream,  or  through  the  imitation 
of  it  in  the  bath-room  by  a  constant  stream  of  clear  water  poured  from  a  vessel 
— the  same  water  not  applying  to  the  skin  twice.  If  we  would  enjoy  a  perfect 
respiration,  with  consequent  purity  of  the  blood,  we  must  secure  the  same  kind  of 
rinsing  or  cleansing,  by  a  constantly  succeeding  supply  of  pure  air  for  the  supply 
of  the  lungs.  In  the  eagerness  of  some  persons  to  plunge  into  and  appropriate 
all  degrees  cf  cubic  space,  they  forget  that  the  degree  of  purity  of  an  apartment 
must  depend  not  upon  its  size  or  space,  in  fact,  but  solely  and  exclusively — 1st, 
on  the  rate  at  which  emanations  are  produced ;  and,  2ndly,  on  the  rate  at  which 
fresh  air  is  admitted.  Space  is  in  truth  of  importance  in  so  far  as  it  admits  of 
tlie  introduction  of  air  without  the  production  of  draughts,  but  even  this  ad- 
vantage has  its  alloy  in  the  difficulty  of  warming  very  spacious  rooms.  There 
must  be  supplied  to  every  ward  a  means  sufficient  to  warm  the  air  to  the  proper 
degree. 

5.  The  motion  of  the  air  in  any  room  should  never  exceed  the  velocity  of 
two  feet  and  a  half  per  minute,  and  it  should  not  at  any  time  be  much  below 
this  rate. 

6.  There  must  be  no  stagnation.  A  court,  vrith  high  walls  round  it,  does 
one  thing  with  certainty — it  stagnates  the  air,  and  renders  it  unfit  for  re- 
spiration. 

7.  All  closed  courts,  narrow  culs-de-sac,  high  adjacent  walls,  closed  angles, 
over-shadowing  trees,  and  other  obstructions  to  outer  ventilation,  should  be 
sedulously  avoided,  at  whatever  cost. 

8.  Tliere  are  certain  arrangements  of  buildings  at  present  occupied  for  hos- 
pital purposes  which  ought  to  be  carefully  avoided,  whether  in  town  or  country. 

9.  It  may  be  considered  certain,  that  wherever  such  arrangements  exist, 
injury  to  the  sick  is  so  constant  that,  were  it  practicable,  all  the  angles  should 
be  opened  out,  in  order  to  admit  the  free  circulation  of  air. 
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10.  The  most  simple  form  of  structure  for  insuring  ventilation  and  litrht  is  to 
build  hospital  wards  in  a  straight  line,  with  windows  on  both  sides,  i.e.  back  and 

Fig.  428. 
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Hospital  of  Luriboisiere,  Paris,  612  beds. 


A  Offices. 

B  Kitchen  on  the  ground  floor.  On  the  1  st 
floor,  lodgings  of  the  ofllcers  ;  on  the  2nd 
floor,  dormitories  for  male  attendants. 

C  On  the  ground  floor,  phannacy ;  on  the  ist 
floor,  lodgings  of  the  officers  ;  on  the  2nd 
floor,  rooms  of  the  resident  pupils. 

DEFGHIJK  Dining-rooms,  &c.,  one  stoi-y 
high,  now  disused  as  such. 

L  M  N  0  P  Q  Buildings  for  the  Bick,  three 
stories  high. 


K  Ground  floor,  wash-house  ;  on  the  1st  floor, 
linen  store  ;  2nd  floor,  dormitories  for 
female  attendants. 

P  Sisters'  Rooms.     T  U  Baths.    V  Chapel. 

X  y  Ampitheatre. 

Z  Manage  and  stores. 

W  Stable  and  dead-house. 

aaaa  Corridor  one  story  high,  with  open 
terrace  above,  running  round  the  build- 
ings, and  connecting  them. 

bbb  Gardens. 
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front — the  lengtliway  of  the  ward  being  the  lengthway  of  the  building,  and  the 
administration  in  the  centre. 

11.  By  such  an  arrangement  as  the  above,  however,  no  more  than  four 
wards  could  be  obtained,  if  the  building  were  two  stories  high.  For  small 
hospitals,  intended  only  to  ^receive  120  sick,  this  plan  will  prove  efficient  and 
economical. 

12.  The  direction  of  the  axis  of  such  a  building  should  be  from  north  to  south, 
a  little  inclined  to  the  east,  so  as  to  secure  the  sunshine  on  both  sides  every  day 
of  the  year,  and  to  protect  the  wards  from  the  NE.  winds. 

1.3.  One  staircase  will  suffice  for  an  hospital  such  as  this ;  and  if  it  were 
carried  from  the  bottom  to  the  top  of  the  building,  and  ventilated  above  the 
roof,  it  would  entirely  cut  off  one  set  of  wards  from  the  other,  and  thus  prevent 
the  possibility  of  any  intermingling  of  foul  air. 

14.  A  much  better  arrangement  is  that  in  which  the  wings  are  e^itirely 
detached  from  the  centre,  and  connected  with  it  only  by  an  open  corridor  on  the 
lower  floor.  This  is  the  plan  adopted  in  the  great  military  hospital  at  Viucennes, 
and  is  a  very  good  one  for  hospitals  of  a  certain  size,  for  the  open  angles  permit 
air  to  circulate  freely  round  the  building.  All  these  plans,  however,  have  the 
disadvantage  of  not  admitting  extension  beyond  a  certain  limit. 

15.  The  only  plan  which  allows  as  much  extension  as  can  be  necessary  in 
any  single  hospital,  up  to  (say)  a  thousand  sick — beyond  which  hospital 
management  becomes  very  difficult — is  the  plan  adopted  in  the  hospital  of 
Bourdeaux  ;  or,  still  better,  that  of  the  Lariboisiere  at  Paris,  of  which  the  plan 
will  be  found  on  the  preceding  page. 

16.  In  that  fine,  though  not  perfect,  hospital,  each  block,  containing  102 
sick,  constitutes  a  separate  hospital.  There  are  six  of  tliese  blocks,  which  are 
arranged  parallel  to  each  other  on  two  opposite  sides  of  a  square ;  and  there  are 
four  blocks  containing  the  administration  and  oiher  offices. 

17.  All  the  blocks  are  joined  together  by  a  glazed  corridor  along  the  lower 
floor,  and  by  an  open  terrace  above,  for  convalescents  taking  exercise.  In  such  a 
building,  for  the  sake  of  sunlight,  the  axis  of  the  wards  should  run  nearly  from 
north  to  south,  and  the  distance  of  the  blocks  from  each  other  should  be  about 
twice  the  height  of  the  side  walls. 

18.  As  regards  immediate  ventilation,  the  important  considerations  are — the 
quantity  of  air  required  in  an  hospital,  and  how  best  to  renew  it. 

19.  To  make  ventilation  equable  and  agreeable,  the  windows  and  other 
apertures  must  be  directly  opposite  to  each  other,  of  the  same  dimensions, 
so  as  to  admit  and  emit  an  equal  volume  of  air,  through  an  equally  free  com- 
munication with  the  external  atmosphere.  Inattention  to  this  simple  rule  has 
often  defeated  arrangements  otherwise  excellent. 

20.  Oil-lamps  are  to  be  preferred  for  lighting  of  wards,  as  gas  produces 
glare,  and  is  apt,  through  defects  in  the  pipes  and  burners,  to  leak  into  the 
ward. 

21.  The  great  and  constant  movements  going  on  in  the  atmosphere  prove 
that  the  amount  of  change  which  nature  has  provided  for  healthy  existence 
is  unlimited.  The  test  of  ventilation  in  a  sick  ward  is  the  comparative  fresh- 
ness or  impurity  of  the  air.  The  interesting  experiment  of  Lariboisiere  appears 
to  prove  that  about  4,000  cubic  feet  per  hour  are  required  to  insure  this. 

22.  There  are  two  ways  of  maintaining  the  freshness  of  a  ward :  First,  bv 
so  constructing  a  building  that  Nature  will  renew  the  air,  if  left  to  herself, 
which  is  by  far  the  best  plan;  secondly,  by  artifical  ventilation — never  to  be 
used  except  as  apis  aller. 

23.  If  an  hospital  be  badly  planned,  or  the  fuel  dear,  artificial  ventilation 
comes  into  beneficial  operation,  for  it  admits  of  economical  warming ;  but  it 
never  fres/iens  a  ward  like  pure  natural  air  from  without. 

24.  It  is  quite  certain  that  a  condition  of  ward-air  is  secured  bj'  open  windows, 
and  by  open  fire-places  for  warming,  which  is  never  obtained  by  the  best 
ventilating  machinery,  especially  if  warm  air  be  thrown  in  by  it.  Every  obser- 
vant medical  officer  and  nurse  knows  this :  the  air  from  without  is  better 
oxygenated,  and  perhaps  contains  more  ozone. 
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25.  Architects  must  therefore  well  consider  how  in  ever}'  corner  of  waid?, 
passai?es,  and  staircases,  air  is  to  be  kept  constantly ^owjwy — not  air  passing  in 
a  stray  or  in  a  strong'  current,  but  air  gently  moving. 

26.  Wards  must  be  made  of  a  certain  height  and  breadth,  having  a  window 
for  every  two  beds,  the  windows  being  exactly  opposite  to  each  other.  As 
regards  complete  ventilation,  the  effect  of  angles  in  retarding  an  even  flow  of 
air  has  not  been  sufficiently  cQnsidered.  Direct  experiment,  made  in  the  wards 
of  the  Lariboisiere,  has  proved  that  the  amount  of  air  circulating  along  the 
centre  of  a  ward  is  two  or  three  times  as  great  as  near  angles. 

27.  Such  a  result  might  have  been  inferred.  But  the  important  practical 
point  seems  never  to  have  been  comprehended,  that  the  difficulty  of  ventilating 
a  given  cubic  space,  occupied  by  sick,  bears  a  direct  ratio  to  tlie  length  of  the 
corridor,  and  to  the  number  of  wards  into  which  that  space  is  divided. 

28.  Unnecessary  rooms,  angles,  or  cupboards,  should  be  omitted ;  thr-re 
should  be  no  dark  corners  in  any  part  of  an  hospital  ward ;  every  recess  or 
angle  not  easily  overlooked,  being  as  injurious  to  hospital  discipline  as  it  is  to 
hospital  ventilation.  Transverse  or  horizontal  ventilation  may  be  rendered 
perfect  by  the  means  already  indicated ;  but  in  seasons  of  protracted  calms,  in 
the  heats  of  summer  and  autumn,  and  in  tropical  climates,  means  should  be 
prepared  for  securing  vertical  ventilation,  by  means  of  turrets  in  the  roofs  of 
hospitals  and  barracks. 

29.  Each  pavilion  should  have  a  staircase,  wide,  roomy,  well  lighted  and 
ventilated  from  above ;  the  gradients  of  tlie  steps  not  rising  above  live  inches 
to  twelve  inches  tread,  in  order  that  patients  may  ascend  and  descend  witli 
facility. 

30.  There  should  be  as  little  passage-space  as  possible,  and  none  of  it  should 
be  dark. 

31.  Architects  have  not  sufficiently  appreciated  the  great  difference  between 
the  air-wants  of  wards  constantly  occupied  by  sick  and  wounded,  and  those  of 
apartments  used  as  dormitories  during  so  many  hours  only,  by  persons  in  health, 
and  that  a  provision  which  may  be  sufficient  for  the  one  falls  far  short  of  the 
necessities  of  the  other. 

32.  Mr.  Roberton  of  Manchester,  in  his  excellent  reports  on  the  '  Con- 
struction and  Ventilation  of  Hospitals,'  assures  us  that  the  insalubrity  of  our 
hospitals  arises  mainly  from  two  causes :  first,  the  difficulty,  owing  to  faulty 
construction,  of  securing  a  free  circulation  through  the  wards,  and  continued 
renewal  therein  of  the  external  atmosphere  ;  and,  second])^,  the  intimate  con- 
nection existing  between  the  different  wards  in  each  story,  by  means  of  doors 
and  passages,  and  between  the  different  stories  by  inside  stairs — an  arrange- 
ment which  favours  the  rapid  diffusion  over  the  house  of  the  foul  air  continually 
being  generated  in  every  one  of  the  wards,  and  the  creation  consequently  of  an 
ho.spital  miasm. 

33.  But  all  the  evils  of  defective  ventilation  were  well  known  to  our  older 
liospital  start',  civil  and  military,  and  are  admirably  described  by  Pringle, 
Cullen,  Lind,  Rush,  Robert  Jackson,  Smith,  &c.  &c. 

34.  In  remarks  concerning  circumstances  of  distress  not  within  the  pro- 
visions of  hospitals,  with  the  regulations  of  the  Samaritan  Society,  instituted  in 
London  in  1791,  we  find  the  following  observations: 

35.  'The  air  mav  have  its  purity,  and  consequently  its  uses,  affected  in 
several  w.iys  :  by  what  diminishes  its  immediate  fitness  for  respiration  ;  by 
what  lessens  its  capacity  to  receive  in  due  quantity  that  which  is  excreted  from 
the  lungs  and  skin  ;  by  what  destroys,  or  abridges,  that  which  should  be  re- 
ceived by  the  absorbents  of  the  lungs  and  skin  ;  and  by  what,  in  its  own 
nature,  would  prove  noxious,  if  absorbed.  In  these  ways  also  various  combi- 
nations of  mischief  may  arise.' 

36.  'To  the  last  distinction  animal  effluvia  must  be  referred.  But  infinite 
are  the  depravations  of  the  air,  under  the  heads  stated,  graduating,  from  the 
slighest  degree  of  each,  up  to  the  power  of  producing  death  instantaneously.' 

37.  'Attention  being  paid  to  the  cardinal  object,  AiR,  hospitals  possess 
advantages,  adapted  to  the  condition  of  sick  and  hurt  persons,  superior  to  what 
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cnn  be  equalled  by  many  situations  in  life.  Informed  persons  should,  therefore, 
discourage  the  prejudices  that  are  sometimes  entertained  by  the  lower  orders 
against  these  establishments ;  in  support  of  which  they  will  not  unfrequently 
resort  to  invention.' 

.38.  Dr.  Percival  of  Manchester,  writing  to  Mr.  Aikin,  in  1771,  says :  'Air, 
Diet  and  Medicine,  are  the  three  great  agents  to  be  employed  in  preventing 
and  correcting  putrefaction  and  contagion  in  hospitals.'  There  he  rates 
medicine  as  the  third  power. 

39.  Pringle  declares  that  '  air  corrupted  by  putrefaction  is,  of  all  other  causes 
of  sickness,  the  most  fatal,  and  least  understood ;  for  these  destructive  steams 
work  like  a  ferment,  and  ripen  all  distempers  into  a  putrid  and  malignant 
nature.  But  the  air  in  hospitals  and  crowded  barracks,  close  transport-ships, 
and  in  a  word,  from  every  place  where  air  is  so  pent  up,  not  only  loses  a  part  of 
its  vital  principle  by  frequent  respiration,  but  also  is  corrupted  b)'  the  perspirable 
matter  of  the  body,  which,  as  it  is  the  most  volatile  part  of  the  humours,  is 
also  the  most  putrescent ;  hence  it  is  that,  in  proportion  to  the  nastiness  of  such 
places,  to  the  number  of  dysenteries,  and  of  foul  sores,  but  above  all,  of 
mortifications,  a  malignant  fever  is  both  frequent  and  fatal.' 

40.  The  instructions  of  Donald  Monro,  the  army  surgeon,  for  the  ventilation, 
cleanliness,  and  order  of  the  military  hospitals  of  his  dRy  (1760-1780),  would 
do  honour  to  any  medical  officer  of  our  time;  and  Brocklesby  (1756-176.3), 
speaking  of  his  experiences  in  preserving  the  health  of  seamen  and  soldiers, 
distinguishes  *  above  all  things  fresh  air.' 

41.  As  regards  the  general  principles,  and  the  need  for  ventilation,  there  is 
nothing  whatever  known  to  us,  in  the  middle  of  the  nineteenth  century,  which 
was  not  well  understood  by  Pringle,  Monro,  and  Brocklesby,  in  the  middle  of 
the  eighteenth  century.  The  real  difference  in  our  favour  is  in  the  aid  we 
derive,  practically,  from  the  influence  of  public  opinion,  and  from  the  power  of 
the  press  which  represents  it. 

42.  Dr.  Hollo  of  the  Artillery  states  (1801)  the  following  points  as  necessary 
in  an  hospital : 

(1)  A  free  ventilation  and  regular  temperature. 

(2)  Ready  means  of  cleanliness. 

(8)  Amusements  for  patients,  by  giving  them  airy  and  gay  prospects,  with 
pleasure-grounds. 

(4)  A  ready  means  for  separation  of  the  sick,  and  for  preventing  the  spreading 
or  progress  of  infectious  diseases. 

He  adds  that  '  cleanliness  of  the  patient,  and  of  everything  about  him,  is 
indispensable.  This  and  ventilation  are  the  two  first  and  most  essential  objects 
in  hospital  management.' 

43.  To  illustrate  his  subject.  Dr.  Rollo  says  that,  in  1789,  several  men  of  the 
artillery  at  Woolwich  were  seized  with  a  severe  form  of  continued  and 
relapsing  fever.  These  men  were  found  to  have  occupied  beds  'difl'erent  from 
the  rest  of  the  barracks,  having  hammock-bedding.  The  hammocks  were 
rolled  up  tightly  every  morning  the  moment  the  men  rose,  and  they  were 
unloosed  when  they  went  into  them  at  night;  and  this  time  we  had  so  much 
and  so  constant  rain,  that  this  bedding  had  not  been  aired,  or  opened  for  a 
single  day,  for  at  least  two  months.  The  hammocks  were  with  their  bedding 
examined,  and  the  moment  they  were  opened  a  very  peculiar  nauseating  smell 
was  perceptible.  Steps  were  immediately  taken,  and  no  further  mischief  took 
place.  Here  an  infectious  fever  evidently  arose  from  the  confinement  of  the 
effluvia  of  a  man's  own  person,  in  a  time  of  about  two  months.' 

44.  Having  explained  thus  far  the  principles  and  practice  of  ventilation  as 
applicable  to  hospitals,  I  would  add  a  few  observations  on  light — a  subject  of 
the  greatest  importance,  but  one  surprisingly  neglected  by  all  classes  of  our 
teachers,  whether  lay  or  professional. 

45.  Of  all  the  elements  which  play  a  high  part  in  the  material  universe,  the 
light  which  emanates  from  the  sun  is  certainly  the  most  remarkable,  whether 
we  view  it  iu  its  sanitary  or  scientific  relations.    It  is,  to  speak  metaphorically. 
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the  very  life-blood  of  nature,  without  which  everything  material  would  fade 
and  perish. 

46.  '  It  is  well  known,'  says  Dr.  Priestley,  '  that  tvtthoiit  ligJit  no  plant  can 
thrive ;  and  if  it  do  grow  at  all  in  the  dark,  it  is  always  white,  and  in  all  other 
respects  in  a  sick  and  weakly  state.' 

47.  But  the  direct  influence  of  light  over  the  phenomena  of  life  will  not  he 
found  limited  to  the  vegetable  kingdom,  or  to  the  lower  races  of  the  animal 
world.  Organisation  and  life  exist  only  at  the  surface  of  our  planet,  and  under 
the  influence  of  light.  Vegetables  and  animals  near  the  surface  of  the  sea  are 
brilliantly  coloured;  but  they  gradually  lose  the  brightness  of  their  hue  as  they 
descend,  until  the  animals  of  the  lowest  zone  are  found  to  be  nearly  colourless. 
Those  depths  of  the  -  ocean  at  which  an  everlasting  darkness  prevails  are  the 
regions  of  silence  and  eternal  death. 

48.  Man  in  his  most  perfect  type  is  doubtless  to  be  found  in  the  regions  of 
the  globe  where  the  solar  influences  of  light,  heat,  and  chemical  rays  are  so 
nicely  balanced.  Under  the  scorching  heat  of  the  tropics  man  cannot  call  into 
exercise  his  highest  powers.  The  calorific  raj's  are  all-powerful  there,  and 
lassitude  of  body  and  immaturity  of  mind  are  its  necessary  results ;  while  in 
the  darkness  of  the  Polar  regions  the  distinctive  characters  of  our  species  almost 
disappear,  in  the  absence  of  those  solar  influences  which  are  so  powerful  in  the 
organic  world. 

49.  Dr.  Edwards  maintains,  however,  that  in  climates  in  which  nudity  is  not 
incompatible  with  health  the  exposure  of  the  whole  surface  of  the  body  to  light 
will  be  very  favourable  to  the  regular  couformation  of  the  body ;  and  Baron 
Humboldt  aflirms  of  the  Chagmas  that '  both  men  and  women  are  very  muscular; 
their  forms  are  fleshy  and  rounded.  It  is  needless  to  add  that  I  have  not  seen 
a  siiif/le  individual  loith  a  natural  deformity.  I  can  say  the  same  of  thousands  of 
Oaribs,  Muyscas,  and  Mexican  and  Peruvian  ludians,  whom  we  have  observed 
during  five  years.  Deformities  and  deviations  are  exceedingly  rare  in  certain 
races  of  men,  especially  those  who  have  the  skin  strongly  coloured.'  The 
development  of  the  perfect  form  of  certain  of  the  lower  animals,  it  is  well  known, 
depends  on  light. 

50.  The  influence  of  the  sun's  rays  in  deepening  the  colour,  or  in  giving  a 
brown  tint  to  the  skin,  seems  to  be  more  due  to  the  light  than  to  the  heat  of 
the  sunbeams ;  for  the  parts  of  the  skin  covered  by  the  clothes,  though  kept 
thus  hotter  than  the  parts  exposed,  do  not  undergo  this  change. 

51.  The  pale  visage  and  enfeebled  vitality  of  those  who  live  much  in  obscure 
apartments,  in  prisons,  and  in  mines,  are  well  known  :  and  though  probably  the 
most  violent  symptoms  that  characterise  the  anaemia  of  miners,  in  which  tlie 
skin  assumes  a  yellowish  waxy  hue  and  the  lips  become  bloodless,  maybe  chiefly 
due  to  breathing  a  vitiated  atmosphere,yet  some  influence  is  certainly  attributable 
to  want  of  light.  The  anaemia  of  persons  long  confined  in  dungeons  has  often 
been  remarked,  and  was  lately  described  as  strikingly  exemplified  in  the  person 
of  Caspar  Hausser,  the  young  man  whose  mysterious  birth,  confinement,  and 
assassination  have  hitherto  baflJed  conjecture. 

52.  But,  recurring  to  the  influence  of  the  sun's  rays  on  growth,  '  we  see,' 
says  Dr.  Edwards,  '  that  the  action  of  light  tends  to  develope  the  different 
parts  of  the  body  in  that  just  proportion  which  characterises  the  type  of  the 
species.  This  type  is  well  characterised  only  in  the  adult.  The  deviations  from 
it  are  the  more  strongly  marked,  the  nearer  the  animal  is  to  the  period  of 
birth.' 

53.  If  light  thus  developes,  in  certain  races,  the  perfect  type  of  the  adult 
who  has  grown  under  its  influence,  we  can  hardly  avdid  the  conclusion  drawn 
by  Dr.  Edwards,  '  that  the  want  of  sufficient  light  must  constitute  one  of  the 
external  causes  which  produce  those  deviations  in  form  in  children  affected 
with  scrofula;'  and  the  more  so,  that  this  disease  has  been  observed  to  be 
most  prevalent  in  poor  children  living  in  confined  and  dark  streets.  Following 
out  the  same  principle,  this  distinguished  physiologist  infers  that,  in  cases  where 
those  deformities  do  not  appear  incurable,  exposure  to  the  sun  in  the  open  air 
is  one  of  the  means  tending  to  restore  a  good  conformation. 
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54.  If  the  light  of  day,  then,  freely  admitted,  into  our  apartments,  is  essential 
to  the  development  of  the  human  frame,  physical  and  mental ;  and  if  the  same 
blessed  element  lends  its  aid  to  art  and  nature  in  the  cure  of  disease  ;  it  becomes 
a  personal  and  a  national  duty  to  construct  our  dwelling-houses,  our  scliools, 
our  -workhouses,  our  churches,  our  villages,  and  our  cities  upon  such  principles, 
and  in  such  styles  of  architecture  as  will  allow  the  life-giving  element  to  have 
the  fullest  and  fi'eest  ingress,  and  to  chase  from  every  crypt  and  cell  and  coiner 
the  elements  of  uncleanness  and  corruption  which  have  a  vested  interest  in 
darkness. 

55.  If  it  is  important  to  obtain  a  proper  illumination  of  our  apartments 
when  the  sun  is  above  the  horizon,  it  is  doubly  important  when  he  has  left 
us  altogether  to  a  short-lived  twilight,  or  consigned  us  to  the  tender  mercies 
of  the  moon.  In  the  one  case  it  is  chiefly  in  ill-constructed  dwelling-houses 
and  large  towns  and  cities,  where  a  dense  population,  crowded  into  a  limited 
area,  occupy  streets  and  lanes  in  almost  absolute  darkness,  that  science  is 
called  upon  for  her  aid  ;  but  in  the  other  we  demand  from  her  the  best 
system  of  artificial  illumination,  under  which  we  must  STpend  one-thi7-d  of  otti- 
lives,  whether  they  are  passed  in  the  cottage  or  in  the  palace,  in  the  open  villao  e 
or  in  the  crowded  city. 

56.  As  regards  the  lighting  of  hospitals,  window-blinds  can  always  moderate 
the  light  of  a  well-lighted  ward  ;  but  the  gloom  of  a  dark  ward  is  irremediable. 
We  can  generate  warmth,  but  we  cannot  generate  daylight,  or  the  purifying  and 
curative  effects  of  the  sun's  raj's. 

57.  Dark  barracks  and  barrack-rooms  with  northern  aspects,  it  is  well  known, 
will  furnish  a  larger  amount  of  sickness  than  light  and  sunny  rooms. 

58.  The  danger  of  through  ventilation  is  much  exaggerated  ;  for,  except- 
ing in  a  few  well-known  instances,  the  risks  are  hardly  worth  estimating,  as 
compared  to  the  benefits  of  the  life-spring  to  the  sick — fresh  air.  Patients  in 
bed  are  not  generally  inclined  to  catch  cold. 

59.  Catching  cold  while  in  bed  follows  the  same  rule  as  while  we  are  up. 
If  the  atmosphere  be  foul,  with  the  lungs  and  skin  oppressed,  and  unable  to 
relieve  the  skin  by  depuration,  then  a  draught  may  bring  a  chill ;  but  this  is 
the  fault  of  the  foul  air,  not  of  the  fresh. 

60.  As  regards  temperature,  trifling  variations  are  in  general  rather  be 
ficial  than  otherwise  ;  and  a  cooler  atmosphere  at  night  acts  rather  as  a  tonic. 

61.  It  is  much  to  be  regretted  that  of  the  influence  of  light  upon  the  human 
frame  and  upon  the  mind  in  health  and  disease,  so  little  should  be  known  to 
us ;  but  let  us  hope  that  physicians  and  physiologists  may  be  induced,  by  the 
importance  of  the  subject,  to  avail  themselves  of  their  numerous  opportunities 
in  hospitals,  prisons,  and  asylums,  to  study  this  great  subject. 

62.  Our  hospital  architects  in  England  do  their  best  to  shut  out  our  rare  and 
imperfect  sunlight,  and  to  keep  pure  air  out  of  the  wards  as  much  as  possible  ; 
while  they  provide  for  the  sick  being  so  arranged  that  the  effluvium  must  pass 
over  a  succession  of  beds  before  it  can  escape. 

Postsci'ipt. — Having  presented  to  the  reader  an  exposition  of  natural  venti- 
lation as  arranged  in  the  modern  French  hospitals,  I  will  briefly  state  the  plan 
and  object  of  the  late  Mr.  Mackinnell's  invention  ;  for  it  also  purports  to  venti- 
late all  kinds  of  buildings  and  all  kinds  of  apartments  through  an  entirely 
natural  process,  and  by  means,  indeed,  of  a  law  of  nature. 

(«)  This  latter  plan  is  recommended  to  us  on  the  score  of  its  simplicity 
and  ready  applicability  to  all  kinds  of  areas,  whether  opening  to  the  atmo- 
sphere vertically  by  the  roof,  or  only  horizontally  by  the  external  walls,  and 
by  the  manner  in  which  it  equalises  the  waste  and  repair,  without  ever  allowing 
the  air  to  become  deteriorated,  or  to  be  thrown  into  commotiou  by  contending 
currents. 

(6)  The  apparatus  consists  essentially  of  two  tubes,  the  one  placed  within 
the  other,  with  an  annular  space  between  them,  and  both  opening  freely  into 
the  external  air.  The  internal  tube,  destined  to  carry  off  the  vitiated  air  is 
placed  in  the  chamber  to  be  ventilated,  with  its  downward  opening  near  the 
ceiling,  towards  which  the  air,  fi-om  its  superior  lightness,  naturally  ascends. 
VOL.  V.  i3  U 
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(e)  The  arinnlar  space  is  intended  to  supply  tlie  waste,  and  accordingly  tlie 
external  air,  which  is  denser  and  heavier  than  the  vitiated  air,  naturally  passes 
tlirough  it  into  the  chamber. 

(d)  Were  it  left  free,  it  would  form  an  injurious  descending  current ;  but  this 
is  ingeniously  obviated  by  a  projecting  flange,  which,  checking  the  entering  air 
in  its  downward  course,  causes  it  to  spread  equally  and  horizontally  over  the 
whole  area,  without  producing  any  of  those  sudden  fluctuations  of  temperature, 
which,  in  other  modes  of  ventilation,  have  been  felt  at  once  unpleasant  and 
unsafe. 

(e)  Over  the  escape-tube  there  is  placed  a  hood,  so  contrived  as  to  prevent 
the  admission  of  rain.  This  tube  would  be  sufficient  to  allow  all  the  foul  air 
of  a  room  to  escape  from  it ;  and  if  doors  and  windows  were  kept  open,  there 
would  be  a  constant  supply  of  pure  air. 

(/)  Draughts  have  to  be  avoided  in  any  efficient  scheme  of  ventilation,  other- 
wise it  would  be  an  evil  in  place  of  the  greatest  good  ;  but  Mr.  Mackinnel  has  a 
.<imple  and  effective  method  of  supplying  fresh  and  pure  air,  while  he  takes  olF 
that  which  has  been  consumed  and  corrupted. 

(ff)  Attached  to  the  outer  tube,  or  that  which  envelopes,  so  to  speak,  the 
escape-tube,  he  has  an  arm  or  arms  which  pass  at  right  angles,  or  by  any 
other  convenient  direction,  to  the  outer  air ;  and  while  the  inner  tube  is  causing 
an  upward  and  outward  current,  these  arms  lead  the  exterior  and  pure  air  into 
the  concentric  opening  formed  between  the  two  tubes,  where  there  is  a  con- 
stant downward  current. 

(A)  The  flange  already  spoken  of  spreads  the  air  in  a  thin  film  across  the 
ceiling  of  the  apartment,  whence  it  falls,  in  consequence  of  its  greater  gravity, 
in  imperceptible  columns,  like  rain,  down  through  the  body  of  air  in  the 
chamber. 

(i)  The  whole  aim  of  this  apparatus  is  to  give  concentrated  play  and  force  to 
the  natural  action  ;  and  in  this  aim  it  seems  completely  to  succeed,  the  inner 
tube  drawing  off"  like  a  chimney  all  the  foul  and  heated  air  within,  and  the 
outer  tube,  with  the  air-ducts  passing  from  it  at  right  angles  to  the  outer 
atmosphere,  aflbrding  a  passage  to  the  pure  air  which  flows  to  the  vacuum  thus 
created. 

(_/)  Such  is  the  simple,,  safe,  and  scientific  means  of  the  inventor,  for  the 
supply  of  an  effective  ventilation  to  every  description  of  building.  It  is  perfectly 
natural  in  its  action,  in  which  we  perceive  an  absence  of  everything  like  forcing. 
On  the  contrary,  fresh  air  is  here  introduced  in  a  natural  and  imperceptible 
manner,  and  distributed  over  all  areas,  so  as  not  to  offend  the  most  delicate  lung 
or  skin. 

(A-)  "While  it  has  always  been  a  most  easy  matter  to  produce  strong  currents 
of  air,  it  has  hitherto  been  found  most  difficult  to  devise  means  by  which 
\itiated  air  should  have  an  easy  and  certain  escape,  while  the  pure  air  should 
find  an  equally  ready  means  ol  entrance  ;  the  egress  and  ingress  being  sufficient, 
vet  so  constant  and  imperceptible,  as  not  to  indicate  any  remarkable  atmospheric 
action. 

(I)  This  practical  efficiency  in  ventilation  appears  to  have  been  brought  about 
bv  Mr.  Mackinnel  in  an  easy  and  cheap  manner,  capable  now  of  being  estimated 
by  the  rigorous  test  of  the  result. 

(wi)  All  descriptions  of  buildings,  private  and  public,  have  been  supplied  with 
this  apparatus,  and  alwaj's  with  the  same  results,  as  evidenced  by  numerous  and 
unquestioned  testimonies. 

(w)  The  scheme  aims  at  the  attainment  of  its  object  by  aid  of  a  natural  law ; 
and  with  its  good  properties  it  has  not  hitherto  been  found  to  blend  any  evils, 
which  is  saying  much  for  the  inventor. 

(o)  In  Merchant's  Hall,  Glasgow,  when  so  full  that  nearly  a  thousand  persons 
were  assembled  it  it,  two  ventilators  were  found,  in  mid-winter,  '  amply  sufli- 
cient  to  keep  the  air  sweet  and  wholesome ; '  the  doors  and  windows  being 
meanwhile  kept  closed. 

{p)  '  Such  was  their  efficacy,  that  no  perceptible  change  could  be  di.«covered 
between  the  air  in  the  hall,  when  full  of  people,  and  when  it  was  emptied.' 
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(q)  So  also,  when  applied  to  stables  and  a  veterinary  hospital,  the  air  was 
fresh  and  free  rrom  all  offensive  and  ammoniacal  gases ;  while  the  horses  were 
observed  to  recover  from  their  respective  diseases  much  more  speedily  and 
effectually  than  before. 

(?•)  One  peculiarity  of  Mr.  Mackinnel's  system  remains  to  be  noticed.  It  will 
not  act,  and  there  is  no  need  for  its  action,  in  empty  apartments  having  the 
temperature  of  the  air  inside  of  the  same  scale  with  the  outer  atmosphere.  But 
when,  in  an  occupied  area,  through  the  ascent  of  the  warmer  and  lighter  air 
consumed  in  expiration,  the  inside  temperature  becomes  raised  above  that  out- 
side, then  the  processes  of  escape  and  admission  begin  ;  and  they  both  proceed 
in  exact  and  regular  proportion — the  one  rushing  out,  and  the  other  pouring 
and  spreading  inward,  after  the  gradual  and  imperceptible  manner  already  de- 
scribed, and  as  regulated  by  the  demand  for  pure  air  of  the  area  inhabited.  To 
ventilate  the  comers  of  apartments,  excepting  by  some  such  action  as  this, 
would  appear  next  to  impossible,  through  natural  means. 

Finally,  the  task  to  be  performed  is  this :  to  ventilate  all  kinds  of  aparments, 
and  enable  the  inmates  to  receive  the  amount  of  air  requisite  for  health,  thus 
counteracting  all  kinds  of  structural  defects  in  private  and  public  buildings.  If 
Mr.  Mackinnel  can  do  this,  and  he  appears  to  have  done  it,  he  will  indeed  have 
achieved  a  great  victory,  and  confer  a  benefit  on  the  public  beyond  estimation. 
If  his  system  can  do  all  this,  it  fulfils  the  most  important  purposes.  It  corrects 
the  hitherto  irremediable  errors  of  structure  in  our  barracks  and  hospitals 
— errors  not  to  be  corrected  in  any  other  way  except  by  rebuilding;  it 
renders  barrack-rooms  and  wards  of  hospitals  habitable  which  were  before  not 
habitable. 

I  hope  that  the  foregoing  remarks  on  the  ventilation  of  hospitals  may  not  be 
regarded  by  the  reader  as  too  long  or  too  minute  in  their  details.  The  subject 
is  of  the  last  importance,  and  the  profession  in  a  general  way  knows  its  import- 
ance. But  there  is  a  vast  difference  between  the  general  perception  of  a  fact 
and  the  actual  realisation  of  its  import ;  and  this  is  my  excuse  for  the  length  of 
the  present  section. 

There  are  many  important  objects  interesting  to  society  which  present  them- 
selves in  contemplating  the  construction  and  the  professional  concerns  of  hos- 
pitals ;  and,  as  in  commercial  and  other  affairs  of  life,  they  will  best  be  under- 
stood by  men  who  have  most  directed  their  attention  to  the  subject. 

Since  the  above  was  written,  an  improvement  upon  all  hospitals  hitherto 
constructed  has  been  made  in  our  own  country ;  and  I  cannot  do  better  than 
present  the  brief  statement  of  its  advantages  from  the  authority  so  often  quoted 
in  this  essay. 

'  But,'  says  Miss  Nightingale,  '  all  the  advantages  of  the  Lariboisiere  and 
Vincennes  plans,  without  any  of  their  disadvantages,  and  with  greatly  improved 
sanitary  arrangements,  will  be  realised  in  the  new  Herbert  Hospital,  now  under 
construction  at  Woolwich.  This,  when  completed,  will  be  by  far  the  finest 
hospital-architecture  in  the  United  Kingdom,  or  indeed  in  Europe.  It  consists 
of  four  double  and  three  single  pavilions,  with  the  ends  in  the  air.  All  the 
wards  are  raised  on  basements  ;  those  at  the  lower  end  of  the  ground  are  so 
lofty  as  to  afford  excellent  accommodation  for  the  museum,  medical  officer's 
room,  board-rooms,  and  stores.  There  are  only  two  floors  of  wards  to  each 
pavilion  ;  and  the  distance  between  the  pavilions  is  double  the  height  of  the 
pavilion,  measured  from  the  floor  of  the  lowest  ward.  Every  ward  has  a  large 
end-window,  commanding  beautiful  views ;  and  the  ablution  and  bath  accom- 
modation, together  with  water-closets,  is  placed  in  the  free  atmosphere  at  the 
end  of  the  wards.  Each  large  ward  contains  from  twenty-ei<iht  to  thirty-two 
beds,  with  windows  along  the  opposite  sides — one  for  every  two  beds;  and 
each  ward  has  a  nurse's  room  and  scullery. 

'Unfortunately,  the  army-regulation  number  of  cubic  feet  per  bed  has 
limited  the  height  of  the  wards  to  fourteen  feet.  There  is  a  convalescent  day- 
room  in  the  central  pavilion.  The  kitchen  is  in  a  basement ;  also  in  the  centre 
over  it,  there  is  a  library  ;  and  over  the  library  the  chapel.  All  the  adminis- 
trative offices  and  quarters  are  in  a  separate  block  in  front.    The  axis  of  the 
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wards  is  a  little  to  the  east  of  north ;  and  each  side  will  receive  the  sun's  rays 
during  some  part  of  the  day.  A.t  one  end  of  the  hospital  there  are  separate 
lunatic  wards,  with  separate  offices.  At  the  other  end  is  the  operation-theatre, 
with  a  few  small  wards  for  special  cases. 


Fig.  429. 


'  The  total  accommodation  is  for  650  beds,  in  seven  detached  buildings,  all 
connected  together  through  the  centre  by  a  corridor  one  floor  in  height,  with 
a  basement  corridor  beneath,  through  which  the  whole  service  of  the  hospital, 
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so  far  as  regards  the  conveyance  of  diets,  medicines,  coals,  and  the  removal  of 
dust  and  foul  linen,  v^ill  he  carried  out.  This  is  effected  by  a  system  of  lifts 
and  shoots ;  and  the  result  will  be,  that  the  usual  bustle  observed  in  hospital 
passages  will  be  altogether  avoided. 

'  This  hospital  embodies  the  great  administrative  principle  of  an  entire 
separation  between  what  is  immediately  necessary  for  the  sick  and  what  is  not 
so,  and  yet  without  interfering  with  the  eHiciency  of  the  administration.  Over 
the  corridor  is  an  open  terrace,  to  which  convalescents  in  the  first-floor  wards 
will  have  easy  access  in  fine  weather ;  and  the  covered  corridor  below  will  be 
available  for  exercise  in  wet  weather. 

'  Each  ward  is  26^  feet  wide  and  14  feet  high ;  and  each  bed  has  93  to  97 
superficial  feet,  and  1,200  to  1,400  cubic  feet.  The  walls  will  have  a  polished 
light-coloured  surface.  It  is  intended  to  warm  the  wards  by  two  open  fire- 
places along  the  centre  of  the  wards,  the  flues  being  carried  under  the  floor, 
and  used  for  warming  the  air  admitted  to  the  wards.  The  floors  are  of  iron 
beams,  filled  in  with  concrete,  and  covered  with  oak  boarding.  The  whole  will 
be  fire-proof,  and  the  sick  in  the  lower  wards  will  not  sufl'er  from  noise  in  the 
wards  overhead.  Hot  and  cold  water  will  be  laid  over  the  entire  building ; 
and  the  water-supply,  which  is  taken  from  chalk,  and  hard,  will  be  softened  by 
the  lime  process  before  being  transmitted  to  the  hospital.' 

Hygiene  of  Hospitals. 

The  hygiene  of  hospitals  comprises  the  proper  selection  of  localities,  attention 
to  suitable  construction,  ventilation,  admission  of  light,  supply  of  pure  water, 
with  means  of  flushing  drains  and  sewers,  proper  diet  and  clothing,  a  just 
distribution  of  sick,  personal  hygiene,  and  personal  attendance,  &c. ;  in  short, 
attention  to  all  those  well-known  measures  of  prevention  of  disease,  and  of  aids 
to  cure,  the  suggestions  of  experience  in  hospital  management,  with  which 
physicians  and  surgeons  are  now  happily  becoming  better  acquainted  than  was 
formerly  the  case. 

2.  Medicine  has  during  long  ages  been  in  an  unnatural  condition  of  reversal 
or  of  transposition ;  and  hence  the  art  of  healing  has  been  more  present 
to  the  minds  of  the  professors  of  physic,  and  of  the  public  consequently, 
than  the  science  of  hygiene.  So  highly,  however,  has  hospital  hygiene  been 
appreciated  in  France  for  some  time  past,  that  uospital  construction  has  there 
recently  attained  nearly  to  perfection.  We  are  now  following  the  good 
example,  and  may  soon  hope  to  equal,  if  not  surpass,  our  neighbours. 

3.  Surgeons,  too,  while  they  have  so  frequently  disputed  about  modes  of 
performing  surgical  operations,  have  but  seldom  occupied  themselves  with  an 
investigation  of  the  causes  of  surgical  fevers  and  other  hospital  disease.?, 
producing  annually,  before  and  after  surgical  operations,  so  large  a  mortality  in 
our  charitable  institutions.  The  supply  of  pure  air,  inside  and  outside  the 
hospital,  with  a  large  supply  of  pure  water  for  inside  and  outside  purposes,  will 
go  far  to  prevent  all  such  diseases. 

4.  The  prevalence  of  surgical,  puerperal,  typhus,  or  typhoid  fevers  ;  erysipelas, 
pysemia,  sloughing,  or  profuse  suppurations  in  wounds  or  ulcers,  may  every- 
where be  regarded  as  a  sure  proof  of  ill-construction,  defective  ventilation, 
and  of  insufficient  personal  hygiene  in  hospitals ;  while  the  rapid  healing  of 
wounds  and  sores,  the  absence  of  erysipelas  and  low  fevers,  may,  on  the 
contrary,  be  received  as  indices  of  excellence  of  plan,  arrangement,  and 
discipline.* 

5.  Every  patient  who  is  placed  on  the  operating- table  incurs  a  certain 
amount  of  risk  of  death ;  but  when  the  operation  is  severe,  and  the  hygienic 
conditions  unfavourable,  the  risk  incurred  is  as  great,  or  even  greater,  than  that 


*  The  bedding  and  bed-clothes  should  be  carefully  ventilated,  as  often  as  may  be 
practicable,  in  the  open  air  and  sun's  influence ;  othenvise,  in  apartments  having 
hented  air.  This  is  a  duty  of  the  utmost  iraportance  in  times  of  dangerous  diseases, 
endemic  or  epidemic. 


1030 


ON  HOSPITALS. 


incurred  in  severe  military  enterprises,  as  battles  and  siep^es.  How  careful  and 
continual  should  therefore  be  our  endeavours  to  secure  the  sanitary  integrity  of 
our  hospitals,  so  as  thus  to  aid  by  our  best  means  the  eiforts  of  the  physician 
and  surgeon. 

6.  Miss  Nightingale,  referring  to  the  organisation  for  sanitary  purposes, 
government,  and  supply  in  bospitals,  says:  '  The  first  is  really  the  most  impor- 
tant. The  sick  at  Scutari  might  have  been  loaded  with  medical  comforts, 
attended  by  the  iirst  medical  men  of  the  age ;  and  under  sanitary  conditions, 
such  as  there  existed,  they  had  not  a  chance.' 

7.  Referring  again  to  the  hygiene  of  hospitals,  civil  and  military,  the  same 
authority  adds :  '  The  distinction  between  personal  and  public  hygiene  must 
not  be  overlooked.  It  is  acknowledged  in  civil  life.  The  officer  ot  health  of 
towns,'  who  was  first  proposed  by  Mr.  J.  R.  Martin,  '  does  not  do  the  work  of 
the  physician  or  surgeon ;  and,  on  the  other  hand,  you  do  not  send  for  your 
physician  or  surgeon  to  drain  your  streets.' 

8.  '  Had  an  officer  of  health,' as  proposed  again  by  Mr.  ^lartin,  'been  attached 
to  the  quarter-master-general's  department  at  the  base  of  operations,  who  would 
have  put  to  rights  those  buildings  before  we  occupied  them,  how  much  life 
would  have  been  spared  ! ' 

9.  '  This  officer  should  have  full  powers,  through  the  quarter-master-general's 
department,  to  see,  1.  to  the  draining  of  sites;  2.  to  the  sewerage;  3.  to  the 
cleansing  of  outskirts  ;  4.  to  ventilation ;  5.  to  water-supply  ;  6.  to  lime-wash- 
ing and  cleanliuess  of  the  buildings  ;  7.  to  the  allotment  of  cubic  space ;  8.  to 
the  sanitary  conduct  of  burials ; '  and  so  also  in  civil  life. 

10.  *  There  is  here  quite  enough  for  one  man  to  do.  There  is  no  more  need 
for  this  administration  of  hygiene  of  buildings  to  clash  with  that  of  the  personal 
hygiene  of  the  patients,  which  must  always  be  left  to  the  medical  officers,  than 
in  the  precisely  analogous  case  of  civil  life,  where  no  man  ever  thinks  of  con- 
founding the  two.' 

11.  'Before  and  after  the  works  e.xecuted  by  the  Sanitary  Commissioners, 
begun  in  March  1855,  the  hospitals  at  Scutari  bore  a  similar  sanitary  difference 
to  that  which  the  gaols  of  the  last  century,  which  were  pest-houses,  did  to 
Colonel  Jebb's  prisons  of  1857,  the  most  healthy  buildings  in  existence.' 

12.  '  The  sanitary  works  were  begun,  and,  after  their  completion,  the 
mortality  fell  to  less  than  one-sixth  of  what  it  was  when  the  bai'rack  and 
general  hospitals  wei'e  first  occupied  together  in  October  1854,  and  to  one- 
nineteenth  of  what  it  was  in  February  1855.  What  other  inference  can  be 
drawn  from  such  statistics  and  conditions  but  this,  that,  had  nothing  been 
done,  before  four  weeks  were  out,  or  as  soon  as  the  hot  weather  set  in  to  give 
fresh  strength  to  the  seeds  of  epidemic  disease  buried  among  us,  the  hospital 
liopulation  of  the  Bosphorus  would  have  been  swept  from  the  face  of  tlie 
earth,  and  thei'e  would  have  been  no  one  left  in  those  lazar-houses  to  tell  the 
tale  !    Civil  life  is  full  of  similar  lessons.' 

13.  '  I  am  bound  to  say  that  the  military  hospitals  I  have  seen  in  England — 
Portsmouth,  Chatham,  Bromptun— are  almost  as  much  in  want  of  certain 
sanitary  works  as  Scutari.' 

Administkation. 

Mr.  Fonblanque  observes,  that  '  it  is  not  the  persmnel  but  the  morale, 
upon  which  a  sound  administrative  system  hinges ;  a  system  based  on  the 
personal  integrity  of  its  agents.'  The  objects  and  ends  to  which  everything  in 
an  hospital  should  tend,  are — economy  in  expenditure,  ease  and  expedition 
in  labour,  and  exactness  in  the  results.  These  great  objects  are  attained 
by  regulating  the  order  of  labour,  by  removing  superfluous  servants  whose 
presence  obstructs  real  labour,  and  by  dispensing  with  useless  labours  which 
(consume  precious  time,  obstructing  and  postponing  the  results  ;  by  the  es- 
tablishment of  a  system,  in  fact,  in  which  economy  and  humanity  shall  be 
equally  respected.  The  success  of  the  treatment  of  the  sick  in  hospitals 
depends  less  on  the  remedial  means  than  on  the  care,  the  vigilance,  the 
regularity,  and  the  order  with  which  service  is  performed.   Without  that  order, 
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the  sick  run  the  greatest  risks,  even  in  the  hands  of  the  most  able  and  the 
most  practised. 

2.  By  a  perfect  administration — by  proportioning  the  number  of  trained 
servants  to  our  wants — by  regulating  their  various  functions — by  uniting 
economy  with  success,  in  fact — we  may  in  some  measure  overcome  imperfec- 
tions in  structural  arrangements.  But,  on  the  other  hand,  when  administration 
is  ill-ordered,  and  the  hospital  building  ill  constructed,  it  is  death  to  the 
inmates.  Borne  down  by  such  overwhelming  disadvantages — odds  of  our  own 
creation — the  highest  talents  and  the  best  exertions  of  the  physician  and 
surgeon  are  set  at  nought. 

3.  Having  made  ample  provision  for  the  admission  of  light,  and  for  securing 
freedom  of  ventilation,  our  hospital  arrangements  should,  as  stated,  comprise 
the  greatest  economy  in  administration,  consistent  with  the  rapid  healing  of 
wounds,  and  the  perfect  recovery  of  the  sick. 

4.  There  should  be  facility  of  superintendence  and  nursing — the  wards  being 
of  such  a  size,  and  so  arranged,  that  the  head-nurse  may  have  all  her  sick 
under  her  eye  at  once  :  this  is  especially  necessary  for  night  service. 

5.  A  nurse  may  adequately  superintend  a  ward  of  from  thirty  to  forty 
patients.  But,  if  we  are  to  be  guided  by  the  results  of  recent  experience  in 
liospital  building,  we  should  say  that  a  ward  of  thirty-two  sick,  or  thereabouts, 
is,  upon  the  whole,  the  best  for  sanitary  reasons 

6.  A  convenient  arrangement  of  lifts,  and  the  laying  of  hot  and  cold  water 
all  over  the  building,  economise  attendance — certainly  as  much  as  one  attendant 
to  every  thirty  sick. 

7.  Provided  alwaj'S,  that  the  medical  sta.S  be  well  chosen,  it  may  be  said  of 
all  hospitals,  civil  and  military,  whether  we  regard  the  credit  of  the  institution, 
or  the  welfare  of  its  inmates,  that  the  less  interference — the  more  the  execu- 
tives are  trusted  by  the  governing  power — the  better. 

8.  By  the  exhibition  of  a  just  confidence  the  governing  body  will  secure  in 
the  medical  staff  that  chastened  zeal  which  has  useful  result  for  its  object,  and 
avoid  that  greatest  curse  of  intermeddling— a  cold  performance  of  duty.  Under 
a  wise  course  of  treatment  we  shall  secure  a  cheerful  system  of  subordination, 
and  a  progressive  responsibility,  without  which  no  hospital,  whether  civil  or 
military,  can  prosper.  To  unite  men  of  like  dispositions  and  pursuits,  and 
make  them  cooperate  for  the  public  good,  is  to  turn  their  talents  to  the  greatest 
advantage. 

9.  In  all  establishments  the  improvement  of  the  medical  profession  should 
be  held  systematically  in  view ;  and  should  any  medical  officer  forfeit  the  con- 
lidence  of  the  governing  authority,  he  should  at  once  be  withdrawn.  There 
ought  never  to  be  any  medium  between  confidence  and  the  want  of  it. 

10.  Miss  Nightingale — always  our  highest  authority — gives  the  following 
heads,  in  general  terms,  for  the  government  and  supply  of  a  military  general 
hospital : 

'  11.  Government. — One  executive  responsible  bead  is  what  is  wanted  in  a 
military  general  hospital,  call  him  governor,  commnndant,  surgeon-in-chief,  or 
what  you  will ;  and  let  it  be  his  sole  command.  Let  him  be  military,  medical, 
or  civilian  officer,  as  the  possession  of  administrative  talents  point  out  a  man 
for  the  work.    The  departments  should  not  be  many. 

(a)  A  governor,  solely  responsible  for  everything  but  medical  treatment. 

(b)  A  principal  medical  officer  and  his  staff,  relieved  of  all  administration, 
and  strictly  confined  to  his  professional  duties. 

(c)  A  steward,  who  should  fulfil  the  duties  of  purveyor,  commissaiy,  and 
barrack-master,  and  supply  everything,  subject  to  the  governor. 

(d)  A  treasurer,  who  should  be  banker  and  paymaster. 

(e)  A  captain  of  hospital  attendants,  who  should  undertake  the  direction  of 
the  cooking,  washing,  care  of  hospital  furniture,  and  government  of  orderlies. 

12.  All  these  officers  must  be  appointed  at  home  by  the  War  Department. 
According  to  this  plan,  the  governor  would  cumulate  the  functions  of  quarter- 
master-general and  adjutant-general,  and  therefore  the  sanitary  officer  men- 
tioned before  would  be  attached  to  him  instead  of  to  the  quartermaster- general. 
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13.  The  governor  would  be  solely  responsible  for  carrying  out  the  works 
advised,  and  for  engaging  the  labour  requisite  to  do  so.  In  civil  life  all  the 
functions  here  particularised  are  vested  in  the  superintendent  or  house 
governor,  subject  to  the  final  control  of  the  board  or  committee  of  manage- 
ment. 

14.  Supply. — The  steward  should  furnish  the  hospital  according  to  a  fixed 
scale,  previously  agreed  upon. 

15.  The  mode  of  supply  by  requisitions  is  faulty  both  ways,  both  in  pretending 
to  supply  that  which  is  not  in  store,  and  in  not  supplying  that  which  is  ;  for  the 
requisition  remains,  although  the  supply  has  never  been  given ;  and  the  supply 
is  not  often  given,  although  it  is  in  store. 

16.  With  regard  to  food,  let  the  steward  make  contracts,  subject  to  the 
governor's  approval,  and  with  power  to  buy  in  the  market  at  the  contractor's 
expense,  if  the  contractor  fails. 

17.  A  scheme  of  diets  should  be  framed,  according  to  the  most  approved 
authorities,  in  order  to  save  the  cumbrous  machinery  of  extra  diet-rolls. 

18.  Equivalents  should  be  laid  down,  so  as  to  afford  the  necessary  choice, 
depending  on  the  nature  of  the  climate,  the  season  of  the  year,  the  state  of  the 
market,  the  productions  of  the  country,  &c. 

19.  A  registrar  is  an  essentially  necessary  ofRcer  in  a  military  general 
hospital.  The  absence  of  registration  in  the  hospitals  at  Scutari  left  the  accounts 
in  general,  and  those  of  mortality  in  particular,  of  no  reliance.  '  They  con- 
vey no  trustworthy  idea  as  to  the  sickness  and  mortality  of  the  army  in  the 
East.' 

20.  The  medical  officers  of  our  hospitals  of  the  United  Kingdom,  whether 
physicians,  surgeons,  or  apothecaries,  are  appointed  by  the  votes  of  the  governors, 
or  by  the  nomination  of  council,  as  in  the  instance  of  the  King's  College  and 
University  Hospitals  of  London.  The  election  to  office  by  vote  of  the  governors 
is,  however,  by  far  the  more  general  mode. 

21.  Honrs  of  vkiting. — The  hours  for  performing  the  medical  and  surgical 
services  of  hospitals  would  seem  to  depend  on  and  be  regulated  by  social  habits; 
the  visits  being  paid  in  France  in  the  early  morning,  and  in  England  during 
the  afternoon. 

22.  Number  of  beds  to  each  Physician  and  Surgeon. — M.  de  Watteville  limits 
the  number  of  patients  to  be  placed  in  charge  of  each  medical  officer  to 
forty  ;  while  in  England  the  average  appears  to  vary  considerably.  In  our 
large  London  hospitals  it  is  much  above  this  number.  The  average  of  four 
such  hospitals  gives  sixty-two  beds  to  each  officer  having  charge  of  in-patients  ; 
which  number,  however,  is  somewhat  diminished  in  practice  by  the  habit  of 
allowing  beds  to  obstetric  physicians  and  assistant-surgeons.  In  the  country 
the  allowance  is  very  much  less.  The  average  of  eight  country  hospitals  gave 
only  twenty-five  beds  to  each  officer  having  charge  of  in-patients.* 

Subdiiyision,  distrihutionj  and  selection  of  the  sick. — The  proper  subdivision  and 
selection  of  the  sick  and  wounded  must  everywhere  constitute  a  primary  con- 
sideration of  hospital  construction  and  general  arrangement,  for  there  is  a  certain 
ratio  between  the  number  of  sick  placed  in  a  building,  and  in  a  ward,  and  the 
amount  of  mortality. 

2.  The  number  of  patients  admitted  into  an  hospital  does  not  by  any 
means  indicate  the  number  of  lives  preserved,  the  degree  of  misery  lessened, 
the  sum  of  benefit  to  the  community.  The  proportion  actually  cm-ed  and  re- 
lieved, in  a  given  brief  period,  is  what  truly  expresses  the  happy  consequences 
to  society. 

3.  The  system  of  hospitals  is  too  often  founded  in  error ;  the  true  systems 
being  founded  on  the  principle  of  relieving  and  dismissing  in  a  short  time;  and 
thus  the  sura  of  patients  relieved  in  a  given  period  may  be  even  greater  from  a 
less  than  from  a  larger  number  of  inhabitants. 

4.  The  extent  to  which  subdivision  should  be  carried  must  be  determined 


*  The  numliers  are  taken  from  the  Appendix  to  the  Sixth  Eeport  of  the  Medical 
Officer  of  the  Privy  Council. 
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by  the  twofold  consideration  of  unitint^  the  greatest  advantages  as  to  health, 
•with  the  greatest  facilities  as  to  administration,  reference  being  had  to  eco- 
nomy. 

5.  Too  great  a  subdivision  of  sick  must  necessarily  incur  an  increase  of 
cost  in  administration  and  nursing.  On  examining  the  experience  of  British 
and  French  hospitals,  it  is  found  that  from  a  hundred  to  a  hundred  and 
twenty  sick  may  safely  and  economically  be  treated  under  one  roof,  provided 
the  ventilation  and  cubic  space  be  sufficient,  and  the  structure  and  communi- 
cations of  the  building  be  so  arranged  as  to  facilitate  the  administration  and 
nursing. 

6.  The  wards  should  hold  from  twenty-five  to  thirty-two  sick ;  each  bed 
having  from  1,500  to  2,000  cubic  feet  of  air-space  allotted  to  it. 

7.  The  following  table  exhibits  the  proportions  of  a  ward  for  thirfy-two 
patients;  the  first  column  gives  the  proportions  of  such  a  ward  in  the  Lariboisiere 
Hospital ;  the  second,  the  proportions  adapted  to  a  larger  cubical  space,  such  as 
is  given  in  our  best  hospitals  in  this  country : 


Proportions  of  Ward, 

feet. 

in. 

feet. 

in. 

Length  of  ward  ..... 

Ill 

6 

128 

0 

Breadth  ...... 

30 

0 

30 

0 

Height   

17 

0 

17 

6 

Wall-spaces  between  end-walls  and  win- 

dows ...... 

5 

0 

6 

4 

Breadth  of  windows  .... 

4 

8 

4 

8 

Breadth  of   wall-space    between  win- 

dows ...... 

9 

2 

11 

4 

Height  of  windows  .... 

13 

0 

13 

6 

Cubic  space  per  bed  .... 

1,760 

0 

2,100 

0 

8.  The  proportions  of  a  ward  for  twenty  patients  might  be  80  feet  long  by 
25  feet  wide  and  16  feet  high  ;  this  would  give  about  1,600  cubic  feet  to  each 
bed. 

9.  One  window  at  least  should  be  allotted  to  e\  ery  two  beds,  for  purposes  of 
light  and  air;  there  are  hospitals  with  a  window  to  each  bed. 

10.  ]Much  has  of  late  been  said  about  the  benefits  of  small  wards  for  from  six 
to  ten  sick,  about  the  greater  comfort  and  privacy  of  such  wards,  and  the  greater 
facility  for  ventilation  which  they  afford.  It  is  simply  an  error  to  assume  that 
small  wards  afford  any  such  advantages.  Privacy  in  an  hospital  does  not  extend 
beyond  any  two  adjacent  beds. 

11.  Each  bed  should  have  a  space  of  eight  feet  on  the  average,  with  twelve 
feet  between  foot  and  foot ;  beds  should  be  at  least  three  feet  apart ;  and  where 
there  are  bad  fever-cases,  one  bed  should  be  empty,  for  the  purpose  of  isolating 
each  such  patient.  Impure  air,  whether  emanating  from  ^the  person  or  the 
excretions,  diminishes  as  the  square  of  the  distance. 

12.  In  our  civil  hospitals  in  England  the  amount  of  cubic  space  varies  from 
600  to  2,000  cubic  feet  per  bed;  in  Paris,  1,700;  and  in  London,  2,000,  and  even 
2,500  cubic  feet  are  now  thought  advisable. 

13.  In  some  military  hospitals  it  was  imder  300  ;  700  to  800  appear  to  have 
been  considered  a  somewhat  extravagant  allowance.  The  army  regulation  as  to 
cubic  space  in  hospitals  was,  up  to  a  recent  period,  overcrowding. 

14.  In  open  sites  and  in  the  country  a  less  cubic  space  is  demanded  than 
in  towns.  In  detached  pavilions,  or  in  tents,  especially  if  they  be  of  but  one 
story  high,  less  cubic  space  is  required  than  where  numbers  are  massed 
together. 

15.  The  very  constitutions  of  sick  and  wounded  persons  render  them  more 
susceptible  of  morbid  impressions  than  the  healthy  ;  the  sick,  therefore,  ought 
always  to  enjoy  a  larger  breathing-space  than  the  healthy. 

16.  Cubic  space  above  the  bed  is  not  sufficient  for  the  sick,  who  should  have 
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a  sufficient  surface-area  also  between  the  adjoining  and  the  opposite  beds. 
For  the  comfort  and  welfare  of  the  sick  each  bed  should  have  a  surface- area  of 
at  least  8  feet  wide  by  12  feet  long. 

17.  There  will  be  a  high  rate  of  mortality  amongst  healthy  men  in  large 
barracks,  and  a  low  rate  in  separate  huts,  even  with  a  much  less  cubic  space. 

18.  The  largest  of  the  Scutari  hospitals,  which  contained  at  one  time  2,500 
sick  and  wounded  under  its  roof,  and  where,  at  one  time,  not  half  even  of  regu- 
lation amount  of  cubic  space  was  given,  lost  two  out  of  five  of  the  patients 
treated ;  while  in  the  hospital  tents  of  the  Crimea,  the  sick  being  almost  with- 
out shelter,  without  blankets,  without  proper  food  or  medicines,  the  mortality 
was  not  above  one-half  what  it  was  at  Scutari. 

19.  But  this  was  not  the  only  danger  of  overcrowding ;  eighty  cases  of 
hospital  gangrene  were  recorded  during  one  month  at  Scutari,  and  very  many 
more  occurred  which  were  not  recorded ;  and  out  of  forty-four  secondary 
amputations  of  the  lower  extremities  performed  consecutively,  thirty-six 
died.  Fever  also  broke  out  in  this  miserable  hospital,  not  by  tens  but  by 
hundreds. 

20.  No  stronger  condemnation  of  any  hospital  or  ward  can  be  pronounced  than 
the  simple  fact  of  any  zymotic  disease  originating  in  it,  or  that  such  diseases 
have  attacked  other  patients  than  those  brought  in  with  them. 

21.  With  proper  sanitary  precautions,  diseases  reputed  to  be  the  most  infec- 
tious may  be  treated  in  wards  among  other  sick  without  any  danger. 

22.  As  to  the  proper  distribution  of  the  sick,  four  wards  of  ten  patients  eacli, 
taking  the  average  of  patients  in  London,  cannot  be  efficiently  overlooked  by 
one  head-nurse.  Forty  patients  in  one  ward  can  be  fully  overlooked  by  one 
head-nurse. 

23.  Let  us  accept  the  principle  that  no  hospital  shall  exceed  two  floors  in 
height.  By  such  an  arrangement  and  construction  the  sick  are  spread  over  a 
wider  area,  the  walls  are  not  so  high  as  to  interfere  with  the  sunlight  and  ven- 
tilation of  the  neighbouring  pavilions,  the  accumulation  of  hospital  miasm  in  the 
upper  flats  is  avoided,  access  to  the  wards  is  easier  for  patients  and  attendants, 
and  the  whole  administration  is  much  facilitated. 

24.  '  It  will  cost  more  money  to  accommodate  a  given  number  of  sick  in  a 
hospital  of  two  than  in  one  of  four  flats  ;  but  the  question  has  been  discussed  and 
decided  on  the  continent,  notwithstanding,  that  the  hospital  of  two  flats  is 
better  than  one  of  additional  stories ;  and  many  hospitals  of  two  stories  have 
there  been  built. 

25.  '  But  even  admitting  the  argument  of  the  expensiveness  of  land  as  being 
entirely  valid,  the  conclusion  is  certainly  not  that  hospitals  three  and  four  flats 
high  should  be  built  in  towns;  but  that  hospitals  should  be  built  in  the  country 
where  land  is  less  expensive. 

26.  '  It  is  little  else  than  a  breach  of  trust  to  build  great  lofty  architectural 
structures,  merely  to  flatter  the  bad  taste  of  committees  or  governors  ;  or  to 
place  the  hospitals  in  a  close  unhealthy  neighbourhood,  to  suit  the  convenience 
of  medical  attendants,  when  the  object  of  the  whole  ought  to  be  the  recovery  of 
the  sick. 

27.  '  The  number  of  sick  which  may  be  safely  placed  under  one  roof  will,  to 
a  certain  extent,  be  determined  by  the  local  position  of  the  hospital,  by  the 
extent  of  cubic  space  allotted  to  the  patients,  and  by  the  state  of  ventilation.  In 
the  most  recent  hospitals  the  numbers  vary  considerably. 

28.  'Thus,  in  the  Royal  Marine  Hospital,  which  is  at  present  being  erected 
at  Woolwich,  84  sick  are  to  be  accommodated  under  one  roof.  In  the  proposed 
hospital  at  Aldershott  there  will  be  arrangements  for  about  100.  In  each  of  the 
hospital  blocks  at  Beaujon,  in  Paris,  there  are  arrangements  for  60  sick.  In  the 
uiagniticent  hospital  Lariboisiere,  at  Paris,  the  number  is  102  per  block.  In  the 
hospital  St.  Jean,  at  Brussels,  it  is  about  88. 

29.  '  Too  great  a  subdivision  of  sick  must  necessarily  incur  an  increase  of  cost 
in  administration  and  nursing.  On  examining  the  experience  of  all  these  hos- 
pitals, we  are  of  opinion  that  from  100  to  120  sick  may  be  safely  and  economi- 
cally treated  under  one  roof,  provided  the  ventilation  and  cubic  space  be  suiricient, 
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and  the  structure  and  communications  of  the  building  be  so  arranged  as  to 
facilitate  the  administration  and  nursing.' 

30.  Where  labour  is  misapplied,  it  often  happens  that  more  time  and  care  are 
given  to  passages,  stairs,  &c.  than  to  the  sick.  To  obviate  this,  extreme  sim- 
plicity of  construction  and  detail  is  essential. 

31.  Small  casualty  v?ards  are  much  better  placed  apart,  -with  their  staff 
complete  and  separate,  rather  than  attached — one  small  ward  to  each  larger  one. 

32.  Much  superfluous  argumentation  has  been  thrown  away  upon  the  ques- 
tions of  the  arrangement  and  distribution  of  sick  in  hospitals  ;  discussions  which 
might  have  been  spared,  had  better  hospitals  existed  in  times  past.  Even  now, 
indeed,  much  of  what  is  set  forth  in  this  essay  applies  mainly  to  hospitals  as 
they  are  ;  for  it  may  be  received  as  a  truth  having  few  exceptions,  that  if  ven- 
tilation, cleanliness,  and  the  general  hygiene  of  an  institution  be  duly  attended 
to,  we  need  trouble  ourselves  but  little  as  to  what  description  of  cases  shall  be 
placed  in  adjoining  beds  in  our  wards,  provided  always  that  noisy  or  trouble- 
some patients  receive  their  special  and  proper  places. 

33.  Eruptive  diseases,  eruptive  fevers,  erysipelatous  diseases,  ophthalmia,  haye 
been  considered  as  demanding  separate  and  more  or  less  strict  seclusion,  on 
account  of  the  safety  of  others  ;  so  much  so  indeed,  that  for  the  treatment  of 
some  of  the  diseases  mentioned  special  hospitals  have  been  founded. 

34.  Robert  Jackson  gives  preference  to  the  upper  floors  of  hospitals  which 
consist  of  two  stories  for  the  reception  of  cases  surt'ering  from  acute  diseases,  as 
being  less  exposed  to  noise  and  bustle. 

35.  The  benetits  of  classing  the  sick  according  to  similarity  of  disease  he  con- 
siders as  obvious,  as  regards  economy  of  labour,  facility  for  prescribing,  and 
correct  appreciation  of  eli'ect. 

36.  An  active  discussion  has  lately  taken  place  in  the  professional  and  also  in 
the  public  journals,  on  the  advantages  and  disadvantages  of  special  hospitals  for 
the  separate  treatment  of  various  diseases.  The  question  is  an  important 
one ;  and  it  is  probable  that  it  will  receive  a  final  settlement  in  financial 
considerations,  and  those  connected  with  the  public  and  the  professional 
convenience. 

37.  When  we  contrast  the  incomes  and  the  amount  of  actual  relief,  for  instance, 
of  the  fourteen  metropolitan  general  hospitals,  with  the  incomes  and  the  amount 
of  relief  in  the  thirty-six  special  hospitals  of  London,  we  arrive  at  once  at  a 
conclusion  in  favour  of  the  former  institutions,  on  the  score  of  financial  and 
charitable  advantages. 

38.  What  appears  to  be  wanted  is,  to  bring  the  two  classes  of  institutions 
together  under  one  roof;  the  general  hospitals  classifying  special  diseases  in 
special  wards,  as  already  done  in  some  of  our  great  hospitals.  By  such 
arrangement  the  general  hospitals  will  increase  in  power  and  usefulness,  and 
the  special  hospitals  will  graduallj'  give  place  to  the  cheaper  and  more  bene- 
flcial  charity. 

Admissum  into  Hospital. — The  justice  of  the  principle  is  unquestionable,  that 
all  indigent  sick  inhabitants,  and  all  poor  wayfarers  who  may  fall  sick  on  their 
travels,  ought  to  be  admitted  into  the  nearest  hospital ;  indeed,  no  hospital  es- 
tablishment, whether  in  our  great  cities  or  in  the  provinces,  can  be  said  to  be 
complete  until  this  desideratum  shall  be  accomplished.  All  servants  of  the 
public,  all  seamen  and  soldiers  of  the  state,  should  have  free  admission  into  the 
nearest  civil  hospital,  it  being  tmderstood  that  naval  and  military  hospitals  are 
too  distant  to  be  resorted  to. 

2.  It  has  often  been  said  that  the  greatest  cause  of  inefficiency  in  all  our 
general  hospitals,  whether  in  town  or  country,  is  the  mode  of  admission  of 
patients  by  governors'  letters.  This  cause  of  inefficiency,  according  to  Dr. 
Eenwick,  who  is  here  followed,  exists  in  every  hospital  in  England,  with  ex- 
ception to  the  old  endowed  hospitals  of  London,  the  lioyal  Free,  and  the  Metro- 
politan Free  hospitals. 

3.  It  is  an  evil  which  has  towering  proportions  among  the  grievances  of  our 
calling;  an  evil  which  could  only  have  aiisen  at  an  epoch  when  charity  was  mis- 
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understood,  and  when  medical  men  were  content  to  do  with  humility  the  bidding 
of  rich  people,  even  if  the  result  should  be  dishonouring  to  the  best  traditions  of 
medicine. 

4.  The  system  of  admission  by  letters  of  governors  entails  such  evils  as  the 
following : 

(a)  The  admission  of  trivial  cases. 

(6)  The  admission  of  cases  incurable,  either  from  their  stage  or  their  nature. 

(c)  The  crowding  of  the  wards  in  undue  proportion  with  patients  sufi'ering 
from  chronic  maladies. 

(d)  The  detention  of  patients  for  fixed  periods,  with  little  regard  either  to 
the  medical  aspect  of  the  cases,  or  the  general  necessities  of  the  hospital;  the 
impossibility  of  preventing  over-crowding  in  times  of  epidemic  pressure ;  the 
utmost  perplexity  to  the  direction  when  it  becomes  necessary  suddenly  to  empty 
some,  or  the  whole  of  the  wards,  for  health-purposes;  but  above  all,  the 
necessary  exclusion  of  cases  for  which  hospitals  were  originally  designed,  and 
the  existence  of  which  alone  justifies  their  maintenance. 

5.  Nothing  is  here  said  of  the  financial  embarrassments  which  constantly 
hover  over  institutions  that  endeavour  to  do  their  duty  to  the  public  by  admitting 
urgent  cases  and  accidents,  while  they  try  to  perforin  their  contract  with  the 
subscribers  by  taking  in  persons  sent  under  the  authority  of  their  recommenda- 
tory letters. 

6.  Nothing  is  said,  again,  of  the  wholesale  admission  of  improper  persons, 
without  enquiry  as  to  their  being  fit  recipients  of  any  form  of  charity.  What  is 
now  desirable  is,  that  these  letters — or  rather  orders,  as  they  are  generally  inter- 
preted— shall  no  longer  be  permitted  to  throw  an  air  of  a  sham  over  our  British 
Hospital  System.  It  is  almost  unnecessary  to  state  that  these  ignoble  letters  do 
not  exist  in  any  part  of  the  continent,  have  no  place  at  St.  Bartholomew's,  Guy's 
or  St.  Thomas's,  and  are  quite  unknown  in  tlie  Royal  Infirmary  of  Edinburgh. 

7.  The  only  objection  worthy  of  consideration  to  the  overthrow  of  this  privi- 
leged system  is,  the  often-urged  declaration,  that  subscriptions  could  not  be 
obtained  unless  the  privilege  of  recommending  patients  were  appended  to 
them. 

8.  This  is  believed  to  be  a  delusion.  Is  it  probable  that  the  sort  of  people  who 
maintain  the  charities  of  England  contribute  their  money  for  the  purpose  of 
obtaining  a  '  privilege '  ?  Was  this  the  motive  which  prompted  the  gifts  to  the 
Coventry  weavers,  to  the  poor  Indian  rice-growers,  or  to  the  Lancashire 
spinners  ?  If  it  be  made  but  generally  understood  by  the  public  that  the  govern- 
ing bodies  and  the  medical  officers  of  hospitals  will  always  prove  the  best  judges 
of  the  class  of  persons  proper  to  be  admitted  to  the  benefits  of  each  kind  of  charity, 
rights  and  privileges  on  the  part  of  donors  and  subscribers  will  speedily  be 
abandoned. 

9.  It  is  believed  that  many  of  the  hospitals  in  London  envy  the  subscription- 
list  and  the  donations  of  the  Royal  Free  Hospital,  although  it  does  not  enjoy 
the  prestige  of  a  school,  or  of  an  hospital  staft". 

10.  Some  of  the  largest  subscription-lists  in  England  look  insignificant  by  the 
side  of  that  of  the  Edinburgh  Royal  Infirmary,  though  the  city  is  not  rich  ;  yet 
on  the  fly-leaf  of  its  reports  we  read  this  noble  sentence — '  that  the  selection 
of  patients  to  be  admitted  shall  be  regulated  solely  by  a  regard  to  the  relative 
urgency  and  severity  of  their  ailments.' 

11.  in  the  city  here  named,  there  is  a  Children's  Hospital,  now  in  its  seventh 
year  of  progress.  The  governors  have  no  privilege  whatever,  not  even  that  ot 
electing  medical  officers.  The  annual  subscription-list  has  already  amounted  to 
nearly  1,100/.  There  is,  then,  no  reason  for  the  averment  that  the  public  is  not 
ready  to  support  hospitals  for  their  own  sake,  as  necessary  public  charities.  The 
time  has  come,  as  it  appears  to  the  author,  for  taking  the  verdict  of  our  brethren 
on  this  important  question. 

The  selection  of  patients. — Dr.  Guy  regards  it  as  a  fact  that  the  great  leading 
cause  which  determines  the  mortality  of  hospitals  is  the  question  here 
noticed.    He  says  that  '  the  attendance  of  a  numerous  class  of  pupils  craving 
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for  instruction  leads  naturally  and  necessarily  to  a  selection  of  severe  and 
dangerous  cases,  while  the  attachment  of  practitioners  to  their  alma  mater 
brings  about  with  equal  cei-tainty  a  supply  of  cases  for  medical  treatment 
and  for  surgical  operation,  among  which  cases  an  undue  mortality  may  be  ex- 
pected to  occur. 

2.  '  That  this  is  the  true  explanation  of  the  higher  rates  of  mortality  to  be 
found  in  the  tables  published  by  the  Statistical  Society  of  London,  is  rendered 
in  the  highest  degree  probable  by  the  fact  that  the  four  hosjoitals  which 
present  the  highest  rates  of  mortality  are  St.  Bartholomew's  and  Guy's,  King's 
College  and  University  College.  In  the  last  of  the  series  of  published  tables, 
the  mortality  of  these  four  hospital-schools  is  shown  to  range  from  110  to  115 
in  1,000.  The  other  hospital-schools  are  found  to  occupy  an  intermediate  posi- 
tion between  the  four  hospitals  which  have  the  honourable  distinction  of  a 
higher  rate  of  mortality  and  the  hospitals  which  have  no  medical  schools 
attached,  and  which  enjoj'  the  unenviable  privilege  of  displaying  a  rate  of 
mortality  rising  from  60  to  82  in  1,000. 

3.  '  Seeing  that  the  rate  of  mortality  in  hospitals  varies  so  little  with  locality, 
site,  size,  spaciousness,  and  so  much  with  the  sex  of  patients,  and  the  medical 
and  surgical  character  of  their  maladies,  it  is  obvious  that  more  may  be  done  to 
raise  or  lower  the  rate  of  mortality  of  our  hospitals  by  selection  of  patients  than 
hy  all  other  causes  put  together,  excepting  always  such  a  degree  of  overcrowd- 
ing and  neglect  of  obvious  sanitary  precautions  as  are  no  longer  possible  in  the 
hospitals  of  London. 

4.  '  It  must  also  be  quite  evident  that  if,  to  an  unequal  distribution  of  men 
and  women,  and  a  variable  proportion  of  medical  and  surgical  cases,  we  were  to 
add  the  element  of  a  selection  by  one  hospital  of  the  more  serious  class  of  cases, 
surgical  and  medical,  and  by  another  of  cases  of  a  less  severe  character,  we 
should  be  able  to  produce  at  will  almost  any  rate  of  mortality  between  the 
limits  of  50  or  60  per  1,000  and  110  or  120  per  1,000. 

5.  '  Now,  this  sort  of  selection  does  go  on  almost  unconsciously  in  the  case  of 
those  hospitals  which  have  attached  to  them  medical  schools,  and  in  the  greatest 
degree  in  those  which  have  the  largest  schools,  and  through  them  the  largest 
connection  of  old  students.' 

Such  are  the  conclusions  of  Dr.  Guy  upon  this  most  important  question ;  and 
he  promises  to  follow  them  up  by  a  careful  statistical  record.  We  look  forward 
with  interest  to  the  fulfilment  of  that  promise ;  for  the  value  of  all  opinion  must 
end  where  demonstration  begins. 

The  Dieting  of  the  Sick — Hospital  Cogkeng. 

Regarding  the  practical  common-sense  views  of  Miss  Nightingale  to  be  of 
that  kind  of  pure  observation  which  so  frequently  precedes  science,  and  which  is 
always  so  profitable  to  undemonstrated  science,  I  propose  here  to  quote  her 
rules  on  the  subject  of  dieting  the  sick  to  some  extent.  I  should  desire,  indeed, 
to  quote  her  two  articles  entire,  but  space  will  not  admit  of  such  indulgence. 

It  is  confidently  stated  that  the  diet  in  London  generally,  as  compared  to 
that  of  Paris,  is  more  substantial,  nourishing,  and  invigorating  ;  and  this  advan- 
tage is  said  to  attach  to  the  Englishman  both  before  and  after  he  becomes  a 
patient  in  the  hospital. 

2.  '  In  laying  down  rules  of  diet  by  the  amounts  of  "  solid  nutriment  "  in  dif- 
ferent kinds  of  food,  it  is  constantly  lost  sight  of  what  the  patient  requires  to 
repair  his  waste,  what  he  can  take  and  what  he  cannot. 

3.  '  You  caimot  diet  a  patient  from  a  book ;  you  cannot  make  up  the  human 
body  as  you  would  make  up  a  prescription — so  many  parts  "carboniferous,"  so 
many  parts  "nitrogenous,"  will  constitute  a  perfect  diet  for  a  patient.  The 
nurse's  observation  will  here  materially  assist  the  doctor;  the  patient's  "fancies" 
will  materially  assist  the  nurse. 

4.  '  Organic  chemistry  is  useful,  as  all  knowledge  is,  when  we  come  face  to 
face  with  nature;  but  it  by  no  means  follows  that  we  should  learn  in  the 
laboratory  any  one  of  the  reparative  processes  going  on  in  disease. 
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•"j.  '  Chemistry  ha?  as  yet  afforded  little  insisybt  into  tlie  dietinp;  of  sick.  All 
that  chemistry  can  tell  us  is  the  amount  of  "  carboniferous "'  or  "  nitrog-enous" 
elements  discoverable  in  different  dietetic  articles.  It  has  given  us  lists  of 
dietetic  substances,  arranfred  in  the  order  of  their  richness  in  one  or  other  of 
these  principles;  but  that  is  all. 

6.  'In  the  great  majority  of  cases,  the  stomach  of  the  patient  is  guided  by 
other  principles  of  selection  than  merely  the  amount  of  carbon  or  nitrogen  in 
the  diet.  No  doubt,  in  this  as  in  other  things,  Nature  has  very  definite  rules 
for  her  guidance ;  but  these  rules  can  only  be  ascertaned  by  the  most  careful 
observation  at  the  bedside.  She  there  teaches  us  that  living  chemistry,  the 
chemistry  of  reparation,  is  something  different  from  the  chemistry  of  the 
laboratory. 

7.  '  An  almost  universal  error  amongst  nurses  is  the  bulk  of  the  food,  and 
especially  of  the  drinks  they  offer  to  their  patients.  Suppose  a  patient  ordered 
four  ounces  of  brandy  during  the  day  ;  how  is  he  to  take  this  if  you  make  it 
into  four  pints  by  diluting  it  ?  The  same  with  tea  and  beef-tea,  with  arrow- 
root, milk,  &c.  You  have  not  increased  the  nourishment,  you  have  not  increased 
the  renovating  power  of  these  articles  by  increasing  their  bulk  ;  you  have  very 
likely  diminished  both  by  giving  the  patient's  dig<^stion  more  to  do;  and  most 
likely  of  all,  the  patient  will  leave  half  of  vs'hat  he  has  been  ordered  to  take, 
because  he  cannot  swallow  the  bulk  with  which  you  have  been  pleased  to  invest 
it 

8.  '  It  requires  very  nice  observation  and  care  (and  meets  with  hardly  any) 
to  determine  what  will  not  be  too  thick  or  strong  for  the  patient  to  take,  while 

giving  him  no  more  than  the  bulk  which  he  is  able  to  swallow   The 

diet  which  will  keep  the  healthy  man  healthy  will  kill  the  sick  one.  The  same 
beef,  which  is  the  most  nutritive  of  all  meat,  and  which  nourishes  the  healthy 
man,  is  the  least  nourishing  of  all  food  for  the  sick  man,  whose  half-dead  stomach 
can  assimilate  no  part  of  it,  that  is,  make  no  fond  out  of  it.' 

0.  Respecting  beef-tea  and  other  articles  of  diet,  much  error  has  been  heed- 
lessly accepted  for  truth  :  '  One  is  the  belief  that  beef-tea  is  the  most  nutritious 
of  all  articles.'    It  is  of  little  dependence  '  with  the  healthy  and  convalescent, 

where  there  is  much  nourishment  required   On  a  diet  of  beef-tea 

healthy  men  speedily  lose  their  streno-th.' 

10.  Eut '  there  is  a  certain  reparative  quality  in  it — we  know  not  what; '  and 
'  it  may  safely  be  given  in  any  inflammatory  disease.' 

11.  Dr.  Christison  observes,  that  'everyone  will  be  .struck  with  the  readiness 
with  which  certain  classes  of  patients,  as  cases  of  gastric  fever  especially,  while 
they  refuse  all  other  food,  take  readily  to  beef-tea  or  dilute  meat-juice,  using 
little  or  nothing  else  for  weeks  or  even  months;  and  yet  a  pint  of  beef-tea 
contains  scarcely  oz.  of  any  thing  but  water.'  The  result,  however,is  so  strik- 
ing that  he  asks  what  is  the  mode  of  action.  '  Not  simply  nutrient,  ^  oz.  of 
the  most  nutritive  material  cannot  nearly  replace  the  daily  wear  and  tear  of  the 
tissues  in  any  circumstances.  Possibly,'  he  says,  '  it  belongs  to  a  new  denomina- 
tion of  remedies.' 

12.  '  It  has  been  observed  that  a  small  quantity  of  beef-tea,  added  to 
other  articles  of  nutrition,  augments  their  power  out  of  all  proportion  to  the 
additional  amount  of  solid  matter.  Tlie  reason  why  jelly  should  be  innutri- 
tions, and  beef-tea  nutritious,  to  the  sick,  is  a  secret  yet  undi.scovered ;  but 
it  clearly  shows  that  careful  observation  of  the  sick  is  the  only  clue  to  the  best 
dieting. 

13.  '  It  is  an  ever-ready  saw  that  an  egg  is  equivalent  to  a  pound  of  meat  ; 
whereas  it  is  not  at  all  so.  Also,  it  is  seldom  noticed  with  how  many  patients, 
particularly  with  nervous  and  bilious  temperaments,  eggs  disagree.  All  pud- 
dings made  with  eggs  are  distasteful  to  them  in  consequence.  An  egg  wliipped- 
up  with  wine  is  often  the  only  form  in  which  they  can  take  this  kind  of  nourish- 
ment. 

14.  'Again,  if  a  patient  has  attained  to  eating  meat,  it  is  supposed  that  to 
give  him  meat  is  the  only  thing  necessary  for  his  recovery  ;  whereas  scorbutic 
sores  have  been  actually  known  to  appear  among  sick  persons  living  in  the 
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midst  of  plenty  in  England,  wliicli  could  he  traced  to  no  other  source  than  this, 
viz.  that  the  nurse,  depending  on  meat  alone,  had  allowed  the  patient  to  be 
without  vegetables  for  a  considerable  time,  these  latter  being  so  badly  cooked 
that  he  always  left  them  untouched. 

15.  '  Arrowroot  is  another  grand  dependence  of  the  nurse.  As  a  vehicle  for 
wine,  and  as  a  restorative  quickly  prepared,  it  is  all  very  well.  But  it  is 
nothing  but  starch  and  water.  Flour  is  both  more  nutritive,  and  less  liable  to 
ferment,  and  is  preferable  wherever  it  can  be  used. 

16.  '  Flour,  oats,  groats,  barley  and  their  kind,  are  preferable  in  all  their 
preparations  to  all  the  preparations  of  arrowroot,  sago,  tapioca,  and  their 
kind. 

17.  '  Milk,  and  all  the  preparations  from  milk,  are  a  most  important  article  of 
food  for  the  sick.  Cream,  in  many  long  chronic  diseases,  is  quite  irreplaceable 
by  any  other  article  whatever.  It  seems  to  act  in  the  same  manner  as  beef- 
tea,  and  to  most  it  is  much  easier  of  digestion  than  milk.  In  fact  it  seldom 
disagrees. 

18.  '  Batter  is  the  lightest  kind  of  animal  fat ;  and  though  it  wants  the 
sugar  and  soine  other  elements  which  there  are  in  milk,  yet  it  is  most  valuable 
both  in  itself  and  in  enabling  the  patient  to  eat  more  bread. 

19.  '  Cheese  is  not  usually  digestible  by  the  sick,  but  is  pure  nourishment 
for  repairing  waste ;  and  I  have  seen  sick,  and  not  a  few  either,  whose  craving 
for  cheese  showed  how  much  it  was  needed  by  them.' 

20.  In  a  note  on  the  instinctive  cravings  of  the  sick.  Miss  Nightingale  makes 
an  observation,  the  truth  of  which  will  be  vouched  for  by  all  who,  like  her, 
have  seen  scorbutic  dysentery :  *  In  diseases  produced  by  bad  food,  such  as 
scorbutic  dysentery  and  diarrhcBa,  the  patient's  stomach  often  craves  for  and 
digests  things,  some  of  which  certainly  would  be  laid  down  in  no  dietary  that 
ever  was  invented  for  sick,  and  especially  not  for  such  sick.  These  are,  fruit, 
pickles,  jams,  gingerbread,  fat  of  ham  or  bacon,  suet,  cheese,  butter,  milk. 
These  cases  I  have  seen,  not  by  ones,  nor  by  tens,  but  bv  hundreds.  And  the 
patient's  stomach  was  right,  and  the  book  was  wrong.  The  articles  craved  for, 
in  these  cases,  might  have  been  principally  arranged  under  the  two  heads  of  fat 
and  vegetable  acids. 

21.  '  There  is  often  a  marked  difference  between  men  and  women  in  this 
matter  of  sick  feeding.    Women's  digestion  is  generally  slower.' 

22.  lieverting  to  the  article  of  milk.  Miss  Nightingale  says:  'But,  if  fresh 
milk  is  so  valuable  a  food  for  the  sick,  the  least  change  or  sourness  in  it  makes 
it  perhaps  of  all  articles  the  most  injurious;  diarrhoea  being  a  common  result  of 
fresh  milk  allowed  to  become  at  all  sour.  The  nurse  therefore  ought  to  exercise 
her  utmost  care  in  this. 

23.  'Buttermilk,  a  totally  different  thing,  is  very  tiseful,  especially  in 
fevers. 

24.  '  The  nutritive  power  of  milk,  and  of  the  preparations  from  milk,  is  very 
much  undervalued  ;  there  is  nearly  as  much  nourishment  in  half-a-pint  of  milk 
as  there  is  in  a  quarter  of  a  pound  of  meat.  But  this  is  not  the  whole  question, 
or  nearly  the  whole.  The  main  question  is,  what  the  patient's  stomach  cm 
assimilate  or  derive  nourishment  from  ;  and  of  this  the  patient's  stomach  is  the 
sole  judge.  Chemistry  cannot  tell  this.  The  patient's  stomach  must  be  its 
own  chemist. 

25.  '1  have  known  patients  live  for  many  months  without  touching  bread, 
because  they  could  not  eat  bakers'  bread.  These  were  mostly  country  patients, 
but  not  all.  Home-bread  or  brown  bread  is  a  most  important  article  of  diet 
for  manj'  patients.  The  use  of  aperients  may  be  entirely  superseded  by  it. 
Oat-cake  is  another.' 

20.  Miss  Nightingale  justly  observes  that  sound  observation  has  scarcely  yet 
been  brought  to  bear  on  sick  diet.  '  To  watch  for  the  opinions  which  the  patient's 
stomach  gives,  rather  than  to  read  "  analyses  of  foods,"  is  the  business  of  all 
those  who  have  to  settle  what  the  patient  is  to  eat ;  perhaps  the  most  important 
thing  to  be  provided  for  him  after  the  air  he  is  to  breathe.' 

27.  The  circumstances  which  call  for  variations  as  to  quality  and  quantity  of 
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food  in  hospitals,  are  :  Nature  of  the  disease,  whether  acute  or  chronic,  sthenic 
or  asthenic  ;  age ;  sex  ;  previous  habits  of  life  ;  employments ;  season ;  confor- 
mation of  body. 

(a)  Nature  of  the  disease. — There  is  perhaps  no  diseased  state  found  in 
hospitals  for  the  cure  of  disease  in  which  so  much  food  should  be  given  as  in 
health.  In  acute  disease,  the  activity  of  all  the  functions  must  be  lessened, 
and  therefore  less  food  of  all  kinds  given,  especially  of  the  nitrogenous  kind, 
since  on  that  quality  mainly  depends  the  activity  of  function.  In  chronic 
disease  there  is  usually  a  reduced  state  of  the  powers  of  transformation,  and 
hence  starchy  food  should  not  be  given  in  excess ;  while  a  full  admixture  of 
nitrogenous  food  is  called  for.  Moreover,  the  heart's  action  is  often  enfeebled 
in  such  states;  and  then  nutritive  articles  of  diet,  with  ale  or  wine,  are 
called  for. 

(b)  Age. — Under  the  age  of  twenty-two,  some  excess  of  food  must  be 
allowed  to  maintain  growth.  In  old  age  the  quantity  should  be  less  than  in 
middle  life ;  and  then  the  quality  should  be  such  as  to  contain  more  nitro- 
genous food,  or  that  which  promotes  the  transformation  of  starch  and  fat. 
Arrowi-oot  taken  alone  is  then  wasted,  and  probably  the  same  may  be  said 
of  fat. 

(c)  Sex. — The  difference  in  the  amount  of  nutriment  required  by  the  two 
sexes  is  less  than  is  found  in  the  dietaries  of  gaols.  The  chief  ground  for  the 
difference  is,  the  difi'erence  in  weight  and  size  of  the  body. 

(d)  Previous  habits  and  emploi/tnents.— These  considerations  must  constitute 
a  reason  for  variation  in  diet ;  but,  from  evident  causes,  the  requirements  can 
only  be  met  by  liaving  two  or  more  classes  of  dietaries,  one  of  which  shall 
suffice  for  those  whose  occupations  have  been  more  laborious,  and  another  for 
such  as  have  been  of  sedentary  habit ;  more  nutriment  being,  as  matter  of  course, 
required  for  the  former  class. 

(e)  Season. — The  quantity  of  food  supplied  in  the  winter  months  should 
be  one-sixth  greater  than  in  June,  July,  August,  and  September,  and  it  should 
be  rich  both  in  nitrogen  and  carbon.  In  the  summer  months  the  quantity 
of  starch  and  fat  should  be  much  lessened,  and  in  a  greater  degree  than  tlie 
nitrogenous,  since  then  the  powerful  indirect  transforming  action  of  cold  is 
absent. 

(/)  Conformation  of  body. — The  chief  circumstance  here  to  be  noticed 
is,  that  persons  of  unusual  height  and  girth  demand  an  unusual  supply  of 
food. 

28.  Dr.  Edward  Smith  offers  the  following  suggestions  for  a  scheme  of 
dieting  fitted  for  the  Liverpool  Infirmary  and  the  general  hospitals  of  the 
country : 

'  There  should  be  but  three  dietaries. 

(a)  '  The  normal  one,  which  would  be  proper  for  ordinary  cases,  where  the 
supply  should  as  nearly  as  possible  balance  the  waste. 

(b)  '  The  sick  dietary,  suited  to  acute  cases,  in  which  the  supply  is  insufficient 
to  balance  the  waste. 

(c)  '  The  convalescent  dietary,  in  which  the  supply  is  greater  than  the 
waste.  Such  terms  as  "low,"  "  full,"  &c.,  are  inadmissible,  since  they  influence 
the  minds  of  the  patients,  and  probably  mere  numerical  distinctions  would  be 
best. 

29.  '  There  should  not  be  such  variation  in  the  food  supplied  from  day  to  day 
as  would  materially  vary  the  amount  of  nutriment  supplied  ;  and  when  altera- 
tions are  provided,  they  should  be  nearly  equal  in  nutritive  value ;  as,  for 
example,  eggs  for  milk,  or  peas  for  cereals.  Such  alteration  should  be  excep- 
tional, and  be  applied  to  the  special  case  of  the  patient. 

30.  '  Milk  should  form  a  large  part  of  every  hospital  dietary.  Thus,  in  J), 
three-fourths  of  a  pint  at  breakfast  and  supper;  and  in  c,  a  pint  at  each  of 
those  meals. 

31.  'I  doubt  much  if  more  than  4  oz.  of  cooked  meat  without  bone  ought 
to  be  given  to  men,  or  more  than  3  oz.  to  women  in  any  class;  and  I  should 
rec'immend  these  quantities  in  b  and  c.    I  am  persuaded  that  too  much  meat 
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is  given  in  many  hospital  and  prison  dietaries,  considering  the  healthfulness, 
vigour,  and  duration  of  life  of  the  agricultural  population  living  almost  with- 
out it ;  and  also  the  evils  met  with  in  towns'  populations,  amongst  the  well- 
fed,  who  yet  seldom  eat  more  than  the  above  allowance.  I  have  seen  great 
evils  in  hospital  practice  from  nn  unlimited  supply  of  meat,  even  iu  such  cases 
as  phthisis. 

Scheme. 


Breakfast. 

8^  A.M. 


Dinner, 

H  P.M. 


StrppEE, 
6^  to  7  ; 
bed  at  8 


A  (sick). 


B  (normal). 


^-piHt  milk, 
3  oz.  bread 
(or  oatmeal). 


l^-pint  milk, 
made  into  piid- 
ding,  with  rice, 
sago,  &c. ;  or 
•J-pint  beef-tea, 
i  oz.  bread. 


j  5 -pint  new  milk 
6  oz.  bread 
2  oz.  oatmeal. 


C  (convalescent). 


1  pint  new  milk, 
8  oz.  bread, 
3  oz.  oatmeal. 


When  cocoa  or  coffee  with  sugar 
is  given,  omit  the  oatmeal,  and 
give  ]f  pint  milk. 


Meat,  4  oz.  men 
3  oz.  women 
Bread  .  6  oz. 
Potato  .  8  oz. 
Cheese  .    i  oz. 


■  4  oz. 

■  3oz. 
■8oz. 
•  8oz. 

1  oz. 


I  pint  of  broth,  with  boiled  meat. 


All  the  same  as  breakfast,  with  addition  of 
cereal. 


Notes. 


N.B.  The  milk 
should  bo  new 
or  old,  as  fat 
is  improper,  or 
otherwise. 


The  becf-fca 
should  be  made 
hot  or  cold,  as 
the  albumen  is 
improper,  or 
otherwise. 

In  A  and  C  the 
broth  should 
contain  herbs. 

In  all  salt 
supplied  ad.  lib. 

Malt  liquors 
as  exceptions. 


32.  '  The  meat  should  be  of  the  best  quality,  from  good  joints,  be  served 
hot,  be  roasted  or  boiled,  and  be  varied  in  kind ;  and  when  boiled,  the  liquor 
should  be  served  with  it. 

33.  '  Considering  that  potato  is  two-and-a-half  times  dearer  than  an  equal 
amount  of  nutriment  in  bread,  I  would  limit  the  supply  of  it  to  half-a-pound, 
cooked. 

34.  '  Seeing  that  in  a  day  of  fasting  the  carbon  exhaled  is  equal  to  that 
contained  in  twenty  ounces  of  bread,  the  daily  supply  of  bread  to  b  should 
not  be  less  than  eighteen  ounces,  and  to  c  not  less  than  twenty-four  ounces. 

35.  '  Cheese,  in  small  quantity,  should  be  supplied  after  dinner,  both  because 
it  promotes  the  transformation  of  food,  and  adds  largely  to  the  nitrogen.  Half- 
an-ounce  to  b,  and  one  ounce  to  c.  When  bread  and  cheese  is  preferred  to 
bread  and  milk  for  supper,  it  would  be  easy  to  determine  the  suitable  equiva- 
lent, since  cheese  also  contains  fat. 

3G.  '  I  cannot  think  that  tea  is  proper  in  b  and  c,  except  when  the  assimi- 
lative function  is  much  deficient,  and  then  the  bulk  of  fluid  should  be  so  small  as 
to  admit  of  the  addition  of  half-a-pint  of  milk.  I  would  make  it  an  exceptional 
article  of  dietary. 

37.  '  Coffee  might  with  less  impropriety  be  given  with  half-a-pint  of  milk 
Ijfor  breakfast;  but  it  is  clear  that  botla  tea  and  cofiee  tend  to  increase 
waste. 

I  38.  '  The  various  cereals  with  milk  are  the  most  suitr.ble  for  breakfast  and 
supper. 

39.  'In  my  opinion,  a  sick  dietary  should  differ  from  the  foregoing  oply 
VOL.  V.  3  X  " 
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in  the  lesser  quantity  of  the  above-mentioned  articles,  and  care  should  be  taken 
not  to  rely  upon  such  articles  as  tea,  which  increases  waste,  or  beef-tea  made 
hot,  which  can  only  very  partially  sustain  the  animal  functions.  I  thinli  a  too 
great  deficiency  of  nutriment  is  often  found  in  the  "  low  diet." 

40.  '  In  the  above  scheme  there  would  be  fat  in  the  milk  (|  oz.  in  1  pint) 
and  in  the  well-fed  Hesh  (|-),  and  this,  with  or  without  butter,  would  bo  ample, 
in  addition  to  the  starch  supplied  in  the  cereals  and  the  potato.  I  have  also 
been  influenced  in  my  opinions  by  my  experiments  published  in  the  Philo- 
sophical Transactions  for  1859,  and  in  the  Dublin  Quarterly  Journal  for  Feb- 
ruary 18G0.' 

41.  Cooliintj. — 'Many  a  patient  can  eat,'  says  Miss  Nightingale,  'if  you  can 
only  tempt  his  appetite ;  the  fault  lies  in  your  not  having  got  him  the  thing 
that  he  fancies. 

42.  '  But  another  patient  does  not  care  between  grapes  and  turnips — every- 
thing is  equally  distateful  to  him.  He  would  try  to  eat  anything  which  would 
do  him  good;  but  everything  "  makes  him  worse."  The  fault  here  generally 
lies  in  the  cooking. 

4-3.  '  It  is  not  his  "  appetite  which  requires  tempting  " — it  is  his  digestion 
which  requires  sparing.  A  good  sick  cook  will  save  the  digestion  half  its 
work. 

44.  '  There  may  be  four  causes,  any  one  of  which  will  produce  the  same 
result,  viz.  the  patient  slowly  starving  to  death  from  want  of  nutrition  : 

i.  Defect  of  cooking. 

ii.  Defect  in  choice  of  diet. 

iii.  Defect  in  choice  of  hours  for  taking  diet. 

iv.  Defect  of  appetite  in  the  patient. 

Yet  all  these  are  generally  comprehended  in  one  sweeping  assertion,  that  the 
patient  has  "  no  appetite." 

45.  '  Surely  many  lives  might  be  saved  by  drawing  a  closer  distinction ;  for 
the  remedies  are  as  diverse  as  the  causes.  The  remedy  for  the  first  is  to  cook 
better ;  for  the  second,  to  choose  other  articles  of  diet ;  for  the  third,  to  watch 
for  the  hours  when  the  patient  is  in  want  of  food  ;  for  the  fourth,  to  show  him 
what  he  likes,  and  sometimes  unexpectedly.  But  no  one  of  those  remedies  will 
do  for  any  other  of  the  defects  not  corresponding  with  it. 

4().  'I  cannot  too  often  repeat,  that  patients  are  generally  either  too 
languid  to  observe  these  things,  or  too  shy  to  speak  about  them  :  nor  is  it 
well  that  they  should  be  made  to  observe  them  ;  it  Axes  their  attention  upon 
themselves. 

47.  'Again  I  say  what  is  the  nurse  or  friend  for,  except  to  take  note  of  these 
things,  instead  of  the  patient  doing  so  ? 

48.  '  It  id  commonly  supposed  that  the  nurse  is  tliere  to  spare  the  patient 
from  making  physical  exertion  for  himself;  I  would  rather  say,  she  ought  to 
be  there  to  spare  him  from  taking  thought  for  liimself.  I  am  quite  sure  that 
if  the  patient  were  spared  all  thought  for  himself,  and  not  spared  all  phj'sical 
exertion,  he  would  be  inflnitoly  the  gainer. 

41).  'The  reverse  is  generally  the  case  in  the  private  house.  In  the  hospital, 
it  is  the  relief  from  all  anxiety,  afforded  by  the  rules  of  a  well-regulated  institu- 
tion, which  has  often  such  a  beneficial  effect  upon  the  patient.' 

Nursing  and  Nuesks. 

In  Military  Hospitals. — In  all  European  states  there  are  more  women  than 
men  above  twenty  years  of  age :  and  we  may  assume  that  such  is  the  law  of 
nature,  and  that  it  is  designed  to  answer  beneficent  ends  in  human  society. 

It  sliould  seem  obvious  enough  that  the  virtues  whicli  in  all  ages  and  all 
countric'r;  liavc  ruled  the  domestic  circle ;  that  *  she  who  looketli  well  to  the 
houseliold,  and  eateth  not  the  bread  of  idleness;'  that  she  whose  '  tongue  is  the 
law  of  kindness,'  should  have  a  natural  and  a  large  share  in  the  tending  of  the 
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sick  and  maimed.  To  the  natural  care  of  the  sick  and  wounded,  we  must  add 
the  natural  care  of  the  infant  and  the  aged,  along  with  the  household  cares  and 
the  rearing  and  training  of  children. 

Requirements  of  so  extended  and  important  a  character,  capable  of  such  in- 
finite development,  cannot  be  limited  to  the  household  affairs  of  common  life. 
They  must  be  brought  systematically  in  aid  of  the  sick  in  hospital,  for  purposes 
of  nursing  and  of  general  administration. 

2.  One  of  these  ends,  wlaether  in  private  or  public  relation,  would  appear  to 
be  the  care  of  the  sick ;  an  occupation  for  which  woman,  whether  taken  from 
the  instinctive  tuitions  of  the  sanctuary  of  home,  or  from  the  trained  service 
of  the  hospital,  possesses  imequalled  aptitudes  and  capabilities.  Everywhere 
and  at  all  times  the  number  of  nurses  to  be  employed  in  a  hospital  must  be 
regulated  by  the  nature  of  the  prevailing  diseases,  whether  epidemic,  acute,  or 
chronic. 

3.  So  far  back  as  1791,  we  find  it  stated  by  the  governors  of  the  London 
Hospital,  that '  women  are  better  judges  than  men  upon  many  occasions ;  pai-- 
ticularly  in  what  relates  to  women's  wards,  the  laundry,  the  kitchen,  to  beds, 
linen,  &c.' 

4.  Donald  Monro,  in  his  observations  on  '  Movable  Hospitals  on  Expedition 
Service,'  speaks  of  the  '  matron  or  head-nurse,'  and  of  the  *  common  nurses,'  as 
ordinary  matter-of-course  parts  of  the  hospital  service  of  his  time  (1760-1780), 
and  he,  proposes  excellent  regulations  for  their  conduct. 

o.  In  the  Artillery  Hospital,  Woolwich,  in  1801,  Dr.  Rollo  states  that  a 
matron  and  nurse  formed  part  of  the  permanent  establishment.  '  There  was  a 
nurse  to  every  three  wa.rds,  being  a  charge  of  fifteen  to  sixteen  patients,  whose 
duty  it  was  to  attend  upon  the  men,  make  their  beds,  supply  them  with  drinks, 
keep  them  clean,  and  take  the  charge  of  presei-ving  the  furniture  and  utensils, 
and  of  washing  and  sweeping  the  rooms.  The  duty  of  washing  and  sweeping 
the  galleries  and  passages  is  done  by  the  nurses  alternately  in  a°  period  of  a 
week  at  a  time.  They  also  take  in  rotation  the  duties  of  night-nurses,  when 
there  are  patients  requiring  such  attendance.' 

G.  In  the  artillery  hospitals  in  the  West  Indies,  a  nurse  was  allowed  for  every 
twelve  sick.  Dr.  Rollo  adds,  that '  the  nurses  and  servants  ought  to  be  entirely 
under  direction  of  the  surgeon,  and  to  be  answerable  to  him  alone  for  their 
conduct,  and  for  holding  their  appointments.' 

7.  As  regards  the  principle  of  female  service,  our  main  object  should  be, 
to  improve  hospitals  by  improving  hospital-service  ;  and  to  assure  so  essential 
a  benefit  to  the  sick,  we  must  improve  the  class  of  nurses  and  head-nurses. 

8.  Miss  Nightingale  thinks  tliat  the  woman  is  superior  in  skill  to  the  man  in 
all  matters  of  sanitary  domestic  economy,  and  more  particularly  in  cleanliness  and 
tidiness.  Sanitary  civil  reformers  will  always  tell  us  that  they  look  to  the 
women  to  carry  out  practically  their  hygienic  reforms.  She  has  a  superior  ap- 
titude in  nursing  the  well  quite  as  much  as  in  nursing  the  sick.  At  the  same 
time,  Miss  Nightingale  is  bound  to  say  that  nothing  can  be  more  perfect,  at 
least  to  outward  appearance,  tlian  the  cleanliness  of  a  ship.  But  the  sailor  is  a 
race  a  part. 

0.  It  is  the  peculiar  skill  and  industry  of  the  English  labourer's  wife  to  which 
all  this  is  referable  in  the  one  case,  and  to  the  incompetency  of  men  on  the  other 
to  conduct  the  domestic  economy  of  a  home  or  a  hospital.  Miss  Nightingale 
hinks  the  Anglo-Saxon  would  be  very  sorry  to  turn  women  out  of  his  own  house, 
T  out  of  civil  hospitals,  hotels,  institutions  of  all  kinds,  and  substitute  men- 
louselieepers  and  men-matrons.  The  contrast  between  even  naval  hospitals, 
■vhere  there  are  female  nurses,  and  military  hospitals,  where  there  are  none,  is 
ost  striking  in  point  of  order  and  cleanliness. 

10.  There  is  a  great  difierence  in  Miss  Nightingale's  experience,  generally 
speaking,  among  the  women  of  Great  Britain  and  Ireland  in  this  respect.  She 
would  put  the  Anglo-Saxon  race  in  the  southern  and  north-western  counties 
first  in  point  of  domestic  management;  far  below  these  come  the  Danish  race  in 
[the  eastern  counties,  and  the  mixed  race  in  the  manufacturing  counties ;  and 
jllast,  the  Irish  and  Highland  Celt. 
1  3x2 
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11.  Our  authority  proposes  to  introduce  so  gTeat  and  necessary  an  improve- 
ment into  our  hospital  management, '  not  by  founding  a  religious  order,  as  on  the 
continent  of  Europe,  but  by  training,  systematising,  and  morally  improving,  as 
far  as  may  be  permitted,  that  section  of  the  large  class  of  women  supporting 
themselves  by  labour,  who  take  to  hospital  nursing  for  a  livelihood;  by  inducing, 
in  the  long-run,  some  such  women  to  contemplate  usefulness,  and  the  service 
nf  God  in  the  relief  of  man,  as  well  as  maintenance  ;  and  by  incorporating  with 
both  those  classes  a  certain  proportion  of  gentlewomen  who  may  think  fit  to 
adopt  this  occupation  without  pa}',  but  under  the  same  rules,  and  on  the  same 
strict  footing  of  duty  performed  under  definite  superiors.  These  two  latter 
elements,  if  efficient  (if  not,  they  would  be  mischievous  rather  than  useless),  I 
consider  would  elevate  and  leaven  the  mass. 

12.  'The  care  of  the  sick  is  the  main  object  of  hospitals.  The  care  of  their 
souls  is  the  great  province  of  the  clergy  of  hospitals.  The  care  of  their  bodies 
is  the  duty  of  the  nurses.  Possibly  this  duty  might  be  better  fulfilled  by 
religious  nurses  than  by  sisters  of  any  order ;  because  the  careful,  skilful,  and 
frequent  performance  of  certain  coarse,  servile,  personal  offices  is  of  momentous 
consequence  in  many  forms  of  severe  illness  and  severe  injury  ;  and  prudery,  a 
thing  which  appears  incidental,  though  not  necessarily  so,  to  female  orders,  is 
adverse  to  or  incompatible  with  this. 

13.  '  Grave  and  peculiar  difficulties  attend  the  incorporation  of  members  of 
orders,  especially  of  Roman  Catholic  orders,  into  the  work.  And  both  with 
reference  to  the  Queen's  hospitals,  and  still  more  to  civil  hospitals,  I  humbly 
submit  that  much  thought,  and  some  consultation  with  a  few  impartial  and 
judicious  men,  should  precede  the  experiment  of  their  introduction.  This 
appears  to  me  one  of  the  most  important  questions  for  decision.  Sliould  it  he 
decided  in  favour  of  their  introduction,  I  trust  it  may  be  resolved  to  do  so  only 
tentatively  and  experimentally. 

14.  '  Their  introduction  is  certain  to  effect  far  more  harm  in  some  ways  than 
it  can  ever  effect  good  in  others.'  Their  incorporation,  especially  as  regards  the 
Roman  Catholic  Sisters,  will  be  a  constant  source  of  confusion,  of  weakness,  of 
disunion,  and  of  mischief. 

15.  Nurses  cannot  be  advantageously  introduced  into  our  regimental  hospitals;  . 
but  into  military  general  hospitals  female  nursing  might  be  introduced  both  at 
home  and  in  the  iield,  if  only  women  of  efficiencj',  responsibility,  and  of  as  good 
character  as  head-nurses  in  civil  hospitals,  be  appointed. 

16.  One  nurse  may  be  allotted  to  not  less  than  twenty-five  bad  cases ;  the 
orderlies  doing,  under  the  head  female  nurse,  the  duty  done  in  civil  hospitals  by 
assistant  nurses. 

17.  But  the  head  female  nurse  must  be  in  charge  of  all  that  pertains  to  the 
bedside  of  the  patient — of  his  cleanliness,  that  of  his  bed  and  utensils,  of  the 
administration  of  medicine,  of  food,  of  the  minor  dressings  not  performed  by  the 
surgeon  ;  in  short,  all  that  concerns  the  personal  obedience  of  the  patient  to  the 
orders  of  the  surgeon. 

18.  The  head  female  nurse  must  accompany  the  surgeon  in  his  visits,  and 
receive  his  orders.  She  must  also  be  in  charge  of  the  ventilation  and  warming 
of  the  ward.  She  must  report  any  disobedience  of  orderlies,  as  far  as  regards 
the  patient's  personal  treatment. 

19.  There  need  be  no  clashing  with  ward-master  or  hospital-sergeant ;  on  the 
contrary,  it  would  be  the  duty  of  these  to  enforce  the  nurse's  authority. 
They  will  have  enough  to  do  besides,  with  returns  and  accounts,  and  with 
enforcing  discipline  as  to  hours,  meals,  clothing,  &c.  among  the  orderlies  out  of 
ward. 

20.  The  female  nurses  should,  of  course,  be  under  a  female  head,  whose  duties 
must  be  carefully  arranged,  so  as  to  be  in  accordance  with  the  code  of  hospital 
regulations. 

21.  By  hospital  discipline  Miss  Nightingale  means  the  'enforcing  hospital 
treatment ;  and  hospital  treatment  consists  in  the  administration  of  medicine, 
of  diet,  the  application  of  the  minor  dressings,  the  cleanliness  of  the  ward,  that 
of  the  patient,  his  bedding,  and  his  utensils;  his  personal  obedience  to  the 
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surgeon's  orcleis  as  to  keeping  his  ward,  his  bed,  or  his  position,  &c.  &c.  To 
enforce  in  all  these  matters  obedience  to  the  surgeon's  orders,  is  to  enforce 
hospital  discipline. 

22.  '  Another  branch  of  discipline  consists,  no  doubt,  in  the  man's  respectful 
demeanour  to  his  otlicero,  in  the  acciu-acy  of  the  diet-rolls,  returns,  accounts, 
&c.  &c.  This  is  not  here  spoken  of,  because  it  is  not  strictly  hospital  work.  In 
hospital  work,  the  meaning  of  the  words  to  be  "  in  charge  "  is,  we  presume,  to 
receive  the  medical  officer's  orders,  to  see  them  obeyed,  and  to  take  measures  so 
that  they  cannot  be  disobeyed  without  its  being  known  and  remedied.' 

23.  Now,  in  military  hospitals  there  is  no  one  thm  'in  charge.' 

24.  The  ward-master  or  hospital-sergeant  has  duties  so  multifarious  that  three 
men  could  not  perform  them  with  any  satisfaction ;  and  the  nursing  work  is 
generally  sacrificed  to  the  writing  work,  unless  the  ward-master  be,  as  some- 
times, though  rarely,  happens,  a  very  good  nurse. 

25.  'The  orderlies  do  not  bring  "skilled  labour"  to  the  work,  and  the 
medical-staff  corps  bring  far  less.  There  is  no  training ;  it  is  a  truism,  that 
less  work  is  done  less  well  in  the  same  time  by  unskilled  than  by  skilled 
labour. 

26.  '  The  cleaning  and  airing  of  the  vm'ds  in  the  morning  would  make  a 
housemaid  laugh ;  at  Scutari  each  orderly  worked  at  it  in  his  own  way,  and 
then  the  patients  undid  it  all,  and  it  had  all  to  be  done  over  again. 

27.  '  Except  when  medicines  were  given  by  the  medical  officers  themselves,  or 
by  the  women,  they  were  taken  by  the  patient  or  not,  at  his  own  discretion. 

28.  '  The  meals  were  at  first  irregular,  and  throughout  the  patients  scrambled 
for  them.  It  occurred  frequently  that  the  bad  cases,  when  unable  to  feed 
themselves,  were  not  fed  at  all,  except  by  the  women ;  that  a  great  mess  of 
cold  arrowroot  and  wine  stood  by  the  bedside  the  whole  daj',  till  it  was  thrown 
away ;  that  the  poultices  were  put  on  cold,  or  left  on  till  tiiey  were  hard,  and 
then  not  washed  off;  that  the  bed-sores  were  unattended  to  till  they  had  be- 
come so  bad  that  the  medical  officer's  attention  was  called  to  them ;  that  the 
patients  were  left  dirty,  unless  they  asked  to  be  washed  :  that  utensils  were 
never  emptied  more  than  once  a-day  ;  that  the  keeping  certain  very  bad  cases 
constantly  dry  and  clean  was  almost  wholly  unattended  to  ;  that  the  patients 
ordered  to  remain  in  bed  were  as  often  out  of  bed,  or  even  out  of  the  ward,  or 
smoking  in  the  privies,  when  these  were  cleansed  and  ventilated.  The  position 
of  surgical  cases  in  bed  was  generally  not  attended  to. 

29.  *  Many  orderly  medical  officers  were  so  zealous  in  their  duties  that  they 
would  drudge  through  all  these  details,  and  see  them  carried  out  themselves  ; 
but  this  is  not  discipline,  nor  can  it  be,  unless  the  medical  officer  were  in  bis 
ward  through  the  whole  twenty-four  hours. 

30.  '  The  medical  staff-corps  are,  for  the  most  part,  nothing  but  sweeps 
and  ration-carriers.  There  are  some  first-rate  subjects  among  them  ;  but  the 
endowments  of  most  of  them  were  first-rate  ignorance  of  the  very  details  of 
nursing. 

31.  '  If  all  the  nurses  were  turned  out  of  civil  hospitals,  and  men  engaged 
promiscuously,  without  character,  to  do  the  work,  we  should  see  the  same 
results. 

32.  *  The  medical  inspectors,  as  far  as  I  saw  them,  with  some  very  brilliant 
exceptions,  regarded  only  hospital  order  and  mere  conduct,  with  little  reference 
to  the  state  of  the  patients.  One  patient  suffering  from  frost-bite,  who 
subsequently  died,  had  not  been  moved  for  a  week.  Being  unable  to  leave 
his  bed,  and  having  been  neglected;  he  was  found  in  a  state  indescribably 
horrible.' 

33.  Every  ward,  or  set  of  wards,  should  be  under  a  head-nurse.  Discipline 
is  always  defective  under  other  arrangement,  whether  in  a  military  or  a  civil 
hospital. 

34.  Of  acute  cases,  one  nurse  may  well  take  charge  of  forty  patients ;  while 
of  convalescents  or  persons  under  chronic  ailments,  a  himdred  would  be  suffi- 
ciently served  by  one  nurse. 

35.  A  suigle  attendant  can  easily  perform  the  duty  of  night-watching  for 
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many  bad  cases  if  the  beds  are  so  placed  as  to  be  seen  from  a  single  point. 
Tbe  head-nurse's  room  should  have  a  window  looking  into  her  ward. 

36.  It  is  highly  important  that  patients,  who  must  necessarily  be  in  various 
stages  of  sickness  or  convalescence,  should  feel  that  they  are  continually  under 
the  eye  of  the  head-nurse. 

37.  It  is,  of  course,  most  economical  to  have  one  ward  for  each  head-nurse. 
The  ward,  therel'ore,  sliould  be  large  enough  to  occupy  her  whole  attention ; 
but  not  so  large  as  to  render  its  ventilation  difficult. 

38.  Small  wards  cannot  be  overlooked  with  sufficient  strictness,  unless  indeed 
a  head-nurse  is  to  be  set  apart  for  each- — an  arrangement  which  would 
enormously  increase  the  expenses  of  nursing,  without  benefiting  the  patients. 

Nurses  in  civil  hospitals, — '  The  isolation  of  each  head-nurse  and  her  nurses 
appears  to  me  very  important.  The  head-nurse  should  be  within  reach  and 
view  of  her  ward  both  day  and  night.  Associating  nurses  iu  large  dormitories 
tends  to  corrupt  the  good,  and  make  the  bad  worse.  The  ward  should  have 
but  one  entrance ;  and  the  head-nurse's  room  should  be  close  to  it,  so  that 
neither  nurse  nor  patient  can  leave,  nor  anyone  enter  the  ward  without  her 
knowledge. 

2.  'The  day-nurses  should  have  eight  hours'  sleep,  and  if  it  be  possible,  four 
hours  daily  for  exercise,  private  occupation,  or  recreation.  They  may  have  one 
room. 

3.  '  The  night-nurses  should  be  on  duty  twelve  hours,  with  instant  dismissal 
if  found  asleep ;  eight  hours  should  be  allowed  for  sleep,  and  four  hours  for 
daily  exercise,  private  occupation,  or  recreation.  If  they  have  no  time  to  them- 
selves for  their  mending,  making,  &c.,  they  do  it  at  night,  sometimes  innocently, 
sometimes  to  the  injury  of  the  patients. 

4.  '  I  would  not,  however,  prohibit  occupation  at  night ;  mid.  doing  something 
is  far  better  and  more  awakening  than  doing  nothing.  This  is  one  of  the 
matters  the  head-nurse  should  constantly  look  to.  I  do  not  fancy,  but  at  pre- 
sent am  not  positive  about,  cleansing  or  scrubbing  at  night.  The  night-nurse 
should  have  a  reversible  lamp,  or  something  that,  without  disturbing  the 
patient,  gives  her  light,  brighter  than  the  dim  fire  or  gas-light  properly  main- 
tained in  the  wards  at  night.    She  should  have  a  room  to  herself. 

5.  *  At  present  I  incline  to  something  of  the  following  scale.  Two  wards, 
single  are  best,  but  it  might  be  one  double  ward,  with  forty  beds,  served  by  one 
head-nurse  and  three  nurses. 

G.  '  The  head-nurse  to  superintend  all  things,  and  to  do  the  dressings  not 
done  by  the  surgeons  and  dressers,  assisted  mainly  by  one  nurse,  whom  she 
thus  instructs  in  nursing. 

7.  'Another  nurse  to  do  the  scrubbing  and  mainly  the  cleaning;  and  when 
these  are  over,  to  mind  the  ward  during  the  remaining  hours  in  turn,  or  in 
conjunction  with  the  first  nurse. 

8.  '  The  third  to  be  the  night-nurse.  In  the  morning,  before  dressing  begins, 
and  before  the  night-nurse  goes  off  duty,  all  three  nurses  to  clean  the  ward, 
make  the  beds,  wash  the  helpless  patients,  &c. 

9.  '  Hours  of  administration  of  medicine  to  be  fixed,  and  the  medicine  always, 
except  at  night,  to  be  given  by  the  head-nurse. 

10.  '  Hours  of  morning  and  evening  poulticing  and  dressing  to  be  fixed. 

11.  '  Hours  of  exercise  of  head-nurse  and  nurses  to  be  fixed  and  arranged  with 
reference  to  duties.  A  fixed  occasional  holiday  given  in  turn  to  the  nurses  is 
good ;  and  an  annual  longer  holiday  for  them  and  for  the  head-nurses  is  good  ; 
a  fortnight  being  a  good  limit. 

12.  '  The  holidays  should  be  distributed  in  rotation  during  a  fixed  time  of 
year,  and  comprehended  in  two  or  three  months,  or  four  at  the  outside ;  and  no 
woman  declining  her  holiday  at  the  proper  time  should  be  allowed  it  at  any 
other. 

13.  '  The  holidays  cause  inconvenience  no  doubt,  but  do,  on  the  whole,  far 
more  good  than  harm, 

14.  '  No  head-nurse  or  nurse  should  be  out  of  the  hospital  before  or  after  the 
limit  of  her  daily  exercise-time,  two  hours,  witliout  written  permission  of  the 
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matron.  The  matron  should  put  the  cause  and  amount  of  the  extension  in 
writing,  and  report  the  same  to  the  treasurer  or  chief  ofhcer  at  the  next  general 
meeting  of  the  officers  of  the  hospital.  She  will  find  this  a  great  protection 
against  petitions  ;  and  there  is  no  doulit  that  the  fewer  extraordinary  absences 
the  better. 

15.  '  Were  it  possible  to  have  a  small  garden ;  in  this,  at  strictly  separated 
hours,  the  men-patients,  the  women-patients,  the  head-nurses  and  nurses,  the 
men-servants  if  they  chose,  which  is  perhaps  not  likely,  could  walk  or  sit  down. 
In  college,  much  effect  and  much  refreshment  is  produced  by  a  green  sward,  a 
few  trees,  some  shrubs,  a  fountain,  and  some  seats. 

16.  'This  arrangement  would  little  interfere  with  its  enjoyment  by  the  digni- 
taries and  their  children,  who  require  it  quite  as  much,  and  it  would  be  found 
in  its  results  practically,  and  not  poetically,  useful. 

17.  '  Hospitals  are,  and  perhaps  must  be,  in  or  near  crowded  thoroughfares. 
Streets  are  miserable  places  to  walk  in  during  great  part  of  the  year.  Nurses 
want  and  unconsciously  crave  for  fresh  air,  and  often  half- an-hour  is  better  than 
more  given  them  close  to  tiieir  work ;  and  awaj^  from  the  streets  it  would  be  a 
great  preservation. 

18.  '  I  should,  however,  be  very  cautious  as  to  introducing  music  or  anything 
of  that  sort.  Hospitals  are  not  tea-gardens,  nor  homes,  nor  meant  to  be  either. 
Great  quiet,  and  some  severity  of  discipline,  are  necessary,  and  ought  to  be 
exacted. 

19.  *I  tliink  the  head-nurses  should  wear  a  reo-nlation  dress,  and  the 
nurses  another  :  if  we  adopt  the  honest  word  "  livery,"  in  use  in  the  hospitals, 
it  will  perhaps  do  no  harm.  Caps,  dresses,  and  aprons  should  be  prescribed  ; 
whether  or  not  out-of-doors  dress  should  be  prescribed,  is  to  be  considered 
apart. 

20.  '  Head-nurses  and  nurses  might  wear  the  same  dress,  and  some  difference 
in  the  cap  would  be  quite  distinction  enough.  Each  should  have  three  dresses, 
and  better,  I  think,  avoid  washing-stuft's.  They  require  endless  change  to  look 
decent. 

21.  '  All  nurses  should  rank  and  be  paid  alike,  with  progressive  increase  of 
wages  after  each  ten  years'  good  service,  or  a  slow  annual  rise,  which  is  better. 

22.  '  Nurses  should  be  of  unblemished  character ;  of  strong  active  habits ;  of 
not  less  than  tliirty,  nor  of  more  than  sixty  years  of  age. 

2.J.  '  I  incline  towards  giving  the  head-nurses  507.  a-year,  one  or  two  rooms 
(one  room  with  an  alcove  and  curtain  would  be  best),  fuel,  and  light.  As  to  the 
nurses'  lodging :  the  night-nurse  should  have  a  room  to  herself,  the  others  mnj 
lodge  together;  entire  board,  fuel,  light,  and  good  wages  to  be  given. 

24.  'The  nurses'  room  should  be  supplied  with  plain  comfortable  furniture. 
In  large  hospitals,  the  head-nurse  furnishes  her  own  room  or  rooms,  which 
doubtless  promotes  her  comfort  and  her  care  of  the  furniture — both  desirable 
things ;  yet  the  tendency  of  many  to  accumulate  decorations,  which  take  time 
to  clean,  &c.,  is  a  drawback. 

25.  '  I  should  be  inclined,  as  an  experiment,  to  try  the  furnishing  plan,  or  at 
least  to  have  some  scale  as  to  furniture  allowed.  A  bed,  arm-chair,  and  sofa  ; 
a  chest  of  drawers,  wash-hand  table  or  shelf ;  bookcase  or  shelves  ;  a  little  table 
and  a  large  one,  a  couple  of  chairs,  a  footstool,  and  a  cupboard  with  broad  shelves, 
are  the  utmost  that  can  be  required. 

26.  '  All  provisions,  &c.  &c.  should  be  as  much  as  possible  brought  into  the 
wards,  or  to  the  ward-doors,  by  lifts.  Nothing  should  be  fetched  the  nurses. 
This  would  save  much  time,  would  enable  the  nurses  to  do  more  work,  and  yet 
have  more  leisure  ;  and  above  all,  would  obviate  the  great  demoralisation  con- 
sequent on  the  nurses,  patients,  and  men-servants  congregating  in  numbers 
several  times  daily. 

27.  'The  patients  should  be  made  as  useful  as  possible,  consistently  with 
their  capacities,  inside  the  ward ;  but  .^hould  be  permitted  to  lietch  nothing 
into  it. 

28.  'A  difficult  and  important  point  to  settle  is  the  amount  of  liberty 
allowed  as  to  receiving  visits.   It  is  desirable  on  all  accounts  to  make  head- 
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nurses  and  nurses  feel  comfortable,  and,  as  it  were,  at  home ;  it  is  also  better 
they  should  not  be  unnecessarily  out ;  also  London  distances  are  great,  and 
even  omnibus-fare  is  a  consideration ;  also  it  is  important  to  remember  that 
those  -women  are  apt  to  feel  and  say,  "  We  are  not  in  a  nunnery,"  nor  should 
they  be. 

29.  '  Such  are  the  nuisance  of  ordinary  visitors,  and  the  greater  nuisance  of 
extraordinary  visitors,  that  I  think,  if  it  were  possible  to  make  the  rule  that  no 
visitors  are  allowed,  it  would  be  a  great  gain. 

30.  '  But  at  all  events,  nurses  and  head-nurses  should  only  be  permitted  to 
]'eceive  visitors  on  certain  days  and  hours  of  the  week ;  and  those  hours  and 
days  should  be  strictly  kept  to.  In  military  hospitals  a  still  more  rigid  rule 
will  be  necessary. 

31.  '  No  discharged  patients,  however  well  conducted  previously,  should  be 
allowed  to  visit  the  wards. 

32.  '  Have  no  occasional  wards,  or  wards  for  accidental  and  peculiar 
patients.' 

33.  To  the  question  of  the  Ptoyal  Commissioners,  appointed  to  enquire  into 
the  regulations  afl'ecting  the  sanitary  condition  of  the  army — 'Are  there  not 
matrons  in  all  the  best  civil  hospitals  ?  '  Miss  Nightingale  replied,  '  In  all  that 
I  am  acquainted  with.' 

Respective  Duties  and  relative  Position  of  Nurses  and  Orderlies. — 1.  '  The 
administration  of  diets  and  of  medicine,  the  making  of  poultices,  the  appli- 
cation of  leeches,  blisters,  and  minor  dressings,  the  management  of  the  venti- 
lation and  warming  of  wards,  should  always  be  in  the  charge  of  the  head- 
nurse. 

2.  '  Under  her,  the  cleanliness  of  the  ward,  bed,  bedding,  and  utensils  of  the 
patients,fas  well  as  their  personal  cleanliness,  the  fetching  of  diets,  the  warming 
and  ventilation  of  the  wards,  are  to  be  attended  to  by  the  orderlies,  but  always 
under  the  nurse's  surveillance  ;  and  she  is  to  have  the  power  of  reporting  dis- 
obedience on  their  part. 

3.  '  The  best  class  of  men  to  be  recruited  for  the  medical  staff  corps  are  dis- 
charged soldiers,  or  civilians  of  good  character ;  they  should  always  be  men  who 
can  read  and  write. 

4.  '  If  they  are  to  nurse,  the}^  should  be  instructed  in  the  duties  of  nursing,  as 
also  in  those  of  cleaning,  &c.,  by  head  female  nurses,  who  understand  these  things. 
To  the  superior  ranks,  a  few  simple  anatomical  lectures  might  be  given  by  the 
medical  officers. 

5.  '  Dispensers  must,  of  course,  be  suitably  educated,  if  they  are  to 
dispense. 

U.  '  The  proportion  of  orderlies  should  not  be  less  than  one  to  every 
seven  sick,  where  there  is  no  head  female  nurse.  I  am  not  speaking  of  con- 
valescents. 

7.  '  Where  there  is  a  female  head-nurse,  but  no  lifts,  or  supply  of  hot  and 
cold  water  all  over  the  buildings,  still  one  orderly  to  every  seven  patients  will 
not  be  too  much.  On  an  average,  these  two  appliances  make  the  difference  of 
one  orderly's  duty  to  a  ward  of  thirty  sick. 

8.  '  Again,  a  ward  of  thirty  sick,  with  these  appliances,  will  be  better 
served  by  three  orderlies  and  half  a  nurse  (for  one  head-nurse  could  see 
after  two  such  wards),  than  a  ward  without  the  appliances  could  be  by  four 
orderlies. 

9.  '  The  proportion  of  severe  cases  in  military  hospitals  being  generally  much 
smaller  than  in  civil  ones,  one  nurse  could  overlook  two  wards  of  thirty  beds, 
provided  they  were  on  the  same  floor  j  but  in  all  other  respects  the  wards 
should  be  quite  separate. 

10.  *  No  man  should  be  kept  on  duty  in  a  ward  more  than  twelve  hours  al- 
together. Watches  of  four  hours  are  good,  as  in  the  naval  service.  But  this 
is  a  question  which  the  proper  military  authorities  alone  can  decide. 

11.  'Twelve  hours  for  the  orderly  to  be  off  duty  are  not  at  all  too 
much. 
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12.  '  On  an  average,  all  men  and  ■n'omeu,  after  a  day  of  labour,  require  a  good 
night's  rest;  in  the  long-run,  and  when  they  do  not  have  it,  either  health, 
efficiency,  or  sobriety,  or  all  three,  go. 

13.  '  A  strong  man  is  no  exception  to  the  rule ;  for  if  made  to  do  night- 
duty  after  a  laborious  day,  he  will  either  go  to  sleep,  or  drink  to  keep  awake, 
or  he  will  become  knocked-up  before  his  time.  It  is  therefore  sound  economy 
to  give  watchers  sufficient  sleep. 

14.  '  You  will  get  more  work,  and  get  it  longer,  out  of  the  man  by  giving 
him  twelve  hours  on  duty  and  twelve  hours  off.  It  is  better  for  him  to  have 
eight  than  seven  hours'  sleep  ;  and  one  or  two  hours  for  exercise  and  fresh  air 
each  afternoon,  or  each  alternate  afternoon,  make  a  man  last  longer  than 
going  to  exercise  himself  in  some  tap. 

15.  '  Supposing  regular  night-duty  required  in  a  ward  of  thirty  men, 
supplied  as  above,  and  served  by  half  a  nurse  and  three  orderlies,  it  might 
work  thus  :  the  principal  medical  olHcer  will  decide  v/hether  the  same  orderly 
should  do  the  night-duty  for  a  week,  or  the  three  on  successive  nights ;  pro- 
bably the  latter. 

IG.  '  The  orderly  might  come  on  night-duty  at  nine  p.m.,  and  remain  till 
nine  a.m.,  thus  taking  his  share  in  the  heavy  morning  work  of  cleaning  the 
ward,  &c.  A  large  ward  got  into  thorough  order  by  nine  a.m.  is  in  very  good 
time. 

17.  'A  nurse,  whether  male  or  female,  watcning  and  fasting  in  a  ward  from 
nine  to  nine,  or  even  from  nine  to  six,  would  either  soon  be  unfit  for  duty,  or 
put  drams  in  his  or  her  pocket,  or  doze  through  the  night.  I  think,  therefore, 
that  a  night-ration  for  night-watchers  is  indispensable. 

18.  'It  should  be  arranged  that  tlie  nurses  who  sleep  before  and  after  the 
watch  may  be  enabled  to  do  so  quietly.  This  is  by  no  means  always  attended 
to,  either  in  civil  or  military  hospitals.' 

19.  After  describing  the  uncertain  arrangements  for  nursing  in  our  military 
hospitals,  Miss  Nightingale  concludes :  '  All  this  refers  to  things  at  liome,  not 
to  war-time,  nor  to  any  emergency.  Upon  each  and  all  these  systems,  or  no 
systems,  it  is  hardly  necessary  to  make  any  comments. 

20.  '  There  should  be  a  ward-master  for  every  live  or  six  wards,  whose  wliole 
business  should  be  to  see  to  the  regulations  and  discipline  of  the  orderlies,  and 
to  the  enforcing  obedience  to  the  orders  of  the  nurse. 

21.  'It  is  obvious  that  if  the  nurse  is  not  in  authority  in  regard  to  ail  that 
concerns  the  patient,  her  duties  will  become  impossible ;  but  if  she  is  in  authority, 
the  orderlies  will  willingly  obey  her. 

22.  '  It  should  therefore  be  compulsory  that  she  should  report  a  refractory 
orderly  to  the  ward-master,  or  to  the  captain  of  orderlies,  if  such  an  officer  be 
created. 

23.  'The  ward-master  should  .be  in  charge  of  all  returns,  accounts,  states, 
diet-rolls,  &c.,  so  as  to  set  the  nurse  completely  at  liberty  to  attend  to  her 
ward.' 

Statistics  op  Hospitals. 

'The  sickness  to  which  mankind  is  liable,'  says  Dr.  William  Farr,  'does  not 
occur  at  any  one  time  or  age,  but  in  an  interspersed  manner  over  the  lifetime 
of  each  person.  The  constant  quantity  of  sickness  is  kept  up  by  a  succession  of 
diseases  attacking  the  body  .at  intervals  and  in  paroxysms,  which,  however 
irregular  they  appear  in  a  limited  sphere  of  observation^  are  really  definite  in 
number,  and  separated  by  definite  spaces. 

2.  '  As  a  certain  order  is  preserved  in  the  performances  of  the  healthy 
functions,  so  their  derangement,  in  similar  circumstances,  also  observes  an  order 
and  regularity  of  succession. 

3.  'To  accuse  the  human  frame  of  perpetual  malady  is  as  ridiculous  as 
to  attribute,  with  some  theological  writers,  unintermittiug  wickedness  to  the 
human  heart;  but  if  every  alteration  of  the  multiplied  parts  of  the  human 
body,  every  transient  trouble  of  its  infinite  movements,  every  indigestion  in 
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man,  and  every  fit  of  hj'steria  in  •woman,  were  reckoned,  few  days  of  hnman 
life  would  remain  clear ;  and  if  the  same  scrutiny  were  extended  to  the  state 
of  tlie  brain,  the  world  may  very  civilly  be  sent  to  Anticyra — naviget  Anti- 
oyrmn, 

4.  '  In  determining-  the  quantity  of  sickness,  and  the  attacks  of  disease,  ■  the 
sligliter  aftections  are  therefore  passed  over ;  as,  whatever  difference  there  may 
be  in  the  representation  and  expression,  it  is  probable  they  have  a  tolerably 
constant  relation,  in  the  same  class  of  society,  to  the  severer  cases  recognised, 
and  directly  diminishing  production  by  putting  a  stop  to  labour. 

5.  'Men  phaced  in  the  same  circumstances,  appear  equal!}'  liable  to  an 
attack  of  sickness  between  11  and  GO  years  of  age  ;  100  of  the  London 
labourers,  in  eacli  of  the  decennial  periods,  ^0-30,  30-40,  40-50,  50-00,  had 
nearl}'  23-5  attacks  of  sickness  annually ;  the  highest  number  was  26'4,  the 
lowest  22-4.  A  closer  agreement  could  not,  considering  the  extent  of  obser- 
vation, and  all  the  accessory  circumstances,  be  expected. 

G.  '  TJie  sick  time,  increases  with  nc/e  in  a  geomefrical  progression. — If,  there- 
fore, the  number  of  attaclcs  at  each  age  be  the  same,  the  duration  of  each  attaclc 
will  increase  in  the  same  ratio ;  and  conversely,  if  the  duration  of  the  cases  and 
side  time  augment  at  the  same  rate,  the  number  of  attacks  at  every  age  will 
be  equal.  Any  two  of  the  elements  being  given,  the  tliird  may  always  be 
deduced  from  them. 

7.  '  Again,  if  the  mortality  of  the  attacked  increase  at  the  same  rate  as  the 
mortality  of  the  entire  population,  the  proportion  attacked  at  every  age  will  be 
the  same.  Among  the  London  labourers  tlie  mortality  between  30-40, 
40—50,  was  1'48,  2'43,  in  100  living ;  tlie  mortality  among  100  attacked  was 
6-5,  10-4.  Now  1-48  is  to  2-43  very  nearly  as  0-5  "is  to  104;  and  it  results 
from  this,  that  the  attacks,  wliatever  their  absolute  number  may  be,  whether 
22  or  52,  were  the  same  in  both  periods. 

8.  'We  pass  over  several  important  applications  of  these  facts  to  practical 
medicine,  and  to  practical  statistics,  where,  as  in  trigonometry,  two  of  tlie 
elements  of  calculation  can  frequently  be  mea>5ured  when  the  third  is  only 
attainable  indirectly:  expressing  a  hope,  howe\er,  that  they  may  be  made 
available  in  the  next  census  to  throw  much  light  upon  the  sanitary  state  of 
different  classes  of  the  population. 

0.  '  External  circumstances  have  the  greatest  influence  on  the  attacks  of 
diseases  ;  age  and  the  internal  state  of  the  body  determine  their  mortality  and 
duration.  When  the  people  of  this  country  are  placed  in  destructive  agencies, 
these,  like  balls  in  battle,  carry  them  off',  by  attacking  a  greater  number ;  they 
also  add  to  the  fatality  of  the  attack ;  but  after  a  man  is  seized,  age  and  vital 
tenacity,  exclusively  of  medicine,  are  the  great  modifiers  on  which  his  life  and 
sufferings  depend. 

10.  '  In  epidemics  the  attacks  generally  become  mucli  more  fatal  at  the  same 
time  that  they  are  more  numerous. 

11.  'When  slighter  and  ejiliemeral  cases  are  corrected,  and  organic  diseases 
are  excluded,  the  duration  of  cases  among  the  adults  does  not,  according  to  the 
returns  of  the  dock-yards,  exceed  twelve  days.' 

12.  Two  reports  of  a  Committee  of  the  Council  of  the  Statistical  Society 
of  London  on  hospital  statistics  have  been  published  in  the  5th  and  7th  vols, 
of  the  Journal  of  this  Society.  The  information  contained  in  the  two  reports 
is  elementary  and  suggestive,  rather  than  conclusive ;  and  of  this  circumstance 
the  reporters  themselves  would  seem  to  be  aware ;  for  they  state  that  '  the 
tables  which  are  here  brought  together  must  be  regarded  rather  in  the  light 
of  materials  placed  in  a  convenient  relation  to  each  other  for  the  purposes  of 
comparison,  than  as  leading  to  any  broad  inference  ;  or  as  being  in  themselves 
sufficient  for  the  establisliment  of  any  important  truths.'  Such  materials, 
however,  the  Committee  reports,  'often  derive  an  unexpected  value  from  some 
enquiry  which  does  not  spring  directly  out  of  them.'  The  diificulties  and 
uncertainties  here  hinted  at  arise  altogether  from  the  want  of  simplicity  and 
of  method  in  the  hospital  records.  Such  being  the  case,  we  must  have 
recourse  to  ascertained  principles,  and  to  such  fitcta  as  may  be  within  reach. 
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13.  Any  attempt  to  extend  the  present  investigation  farther  [back  would 
be  but  a  waste  of  time,  reliable  statistics  being,  even  up  to  our  day,  hardly 
attained  anywhere  in  hospital  polity.  Scarcely  anything  is  known  of  the 
death-rate  in  hospitals  during  the  tirst  half  and  more  of  the  last  century, 
when,  in  fact,  the  hospitals  generally  throughout  Europe  were  little  better 
than  lazar-houses. 

14.  Dr.  Farr,  speaking  of  the  public  institutions  of  London,  says,  that  in  the 
quarter  ending  March  31,  1850,  which  may  be  taken  as  a  fair  average,  40,783 
inmates  were  contained  in  them ;  '  namely,  on  an  average  of  the  two  periods 
given  in  the  table,  3,579  in  the  military  and  naval  asylums,  G70  in  military  and 
naval  hospitals,  23,972  in  workhouses,  3,0G7  in  hospitals  for  the  treatment  of 
common  diseases,  3,849  in  lunatic  asylums,  and  5,43o  in  prisons.  Of  10,000 
inhabitants,  108  are  in  workhouses,  24  in  prisons,  17  in  lunatic  asylums,  14  in 
hospitals;  183  in  one  kind  of  public  institution  or  other.  In  other  words,  1  in 
93  of  the  inhabitants  are  in  workhouses,  1  in  720  in  hospitals^  1  in  •"j78  in 
lunatic  asylums,  1  in  410  in  prison.' 

lo.  This  is  but  a  general  view ;  yet  even  '  the  most  general  view  of  the 
public  and  charitable  institutions  of  one  of  the  greatest  cities  in  the  world, 
cannot  fail  to  be  as  useful  as  it  is  interesting.' 

10.  '  The  fourteen  general  hospitals  of  the  metropolis,'  says  the  Society's 
Report,  'admitted  into  their  wards  iu  the  course  of  a  year  33,453  in-patients, 
and  treated  as  out-patients  and  casual  suflerers  313,001  more,  making  a  total 
of  340,514  patients  in  a  year. 

17.  '  The  thirty-six  special  hospitals  and  asylums  received  in  the  year  12,355 
in-patients,  and  treated  56,008  out-patients,  and,  including  19,030  patients  not 
distinctly  specified  as  in-  or  out-patients,  a  total  of  88,059. 

18.  '  The  general  and  special  hospitals  taken  together  received  45,808  in- 
patients, and  treated  369,129  out-patients,  making  a  grand  total  of  persons 
relieved  of  434,573,  including  the  19,630  not  classed. 

19.  'Forty-two  general  dispensaries  give  a  return  of  211,016  out-patients 
treated  in  a  year. 

20.  'The  eighteen  special  dispensaries  return  21,862  as  the  number  of 
patients  attended  in  a  year. 

21.  'The  general  and  special  dispensaries  taken  together  aceordmgly  give  a 
return  of  no  less  than  2-32,878  patients  treated  either  at  their  own  homes  or  at 
the  institutions  themselves,  in  the  course  of  the  year. 

22.  '  In  Paris,'  says  Miss  Nightingale,  '  an  Annual  Report  of  Hospitals  is 
published  ;  but  the  only  useful  statistical  information  to  be  gleaned  from  it  is 
the  number  of  sous  each  patient  has  cost.  For,  although  it  gives  the  number 
of  adults,  male  and  female,  and  of  children  who  have  been  admitted  and  who 
have  died  during  the  year,  yet  this  in  itself  tells  little. 

23.  '  If  the  hospitals  of  London  and  Paris  would  gi've  us  the  information 
contained  under  the  eight  following  heads,  so  important  would  be  the  know- 
ledge thereby  conveyed,  that  it  would  be  worth  while  to  go  back  for  many 
years  to  construct  such  tables,  and  to  continue  the  same  forms  hereafter : 

i.  '  The  numbers  admitted  for  each  decennial  period  of  age  for  each  sex 
per  annum. 

ii.  '  The  numbers,  similarly  arranged,  remaining  in  hospital  at  the  end  of  the 
preceding  year. 

iii.  '  The  numbers  dead  for  each  sex  at  each  decennial  period  of  age  per 
annum. 

iv.  '  The  numbers  discharged  cured,  similarly  arranged,  per  annum. 

v.  '  The  numbers  discharged  incurable,  similarly  arranged,  per  annum. 

vi.  'Tlie  numbers  remaining  in  hospital  at  the  end  of  the  current  year, 
similarly  arranged. 

vii.  '  The  ffeeases  remaining,  admitted,  died,  cured,  discharged  incurable,  and 
remained,  for  each  sex  and  each  decennial  period  of  age,  per  annum. 

viii.  '  Duration  of  cases  similarly  arranged. 

24.  'An  ill-constructed  hospital  will  certainly  produce  a  high  rate  of  mortalitv ; 
but  it  would  be  an  error  to  conclude  that  the  death-rate  is  iu  every  case  an 
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accurate  test,  since  a  high  rate  of  death  will  sometimes  proceed  from  causes 
independent  of  structural  defects.  In  a  town  where  people  are  much  employed 
in  machineries  and  foundries,  its  hospitals  will  necessarily  receive  a  larger 
proportion  of  severe  injuries  than  those  of  another  town  where  the  labouring 
classes  are  differently  employed.' 

25.  '  It  IS  of  great  importance/  says  Dr.  Farr,  '  for  medical  men  to  know  the 
average  number  of  deaths  in  all  cases  that  come  under  their  care,  in  order  to 
judge  of  the  remedial  iniiuence  of  medical  applications.  The  hospitals  fur- 
nish some,  although  inadequate,  information  on  this  head.  The  sanability  of 
the  sick  decreases  in  large  cities. 

26.  'Tlie  rate  of  mortality  varies  in  the  progress  of  cases  to  their  termination. 
It  has  been  found  that  the  ratio  varies  according  to  a  mathematical  law  ;  de- 
scribing' a  regular  curve,  which  can  be  calculated ;  the  results  observed,  and 
calculated,  agreeing  with  great  exactness.  Tlie  law  has  been  investigated  in 
cholera  and  small-pox. 

27.  '  Mr.  Edwards  first  showed,  from  tables  published  by  Dr.  Southwood 
Smith,  that  the  mortality  of  the  fever  patients  in  the  London  Fever  Hospital, 
between  15- GO,  increased  every  year,  at  a  rate  measured  by  a  constant  (1'0.3) 
discovered  by  him,  and  applied  to  the  construction  of  tables  of  mortality. 
He  also  lirst  announced  that  if  the  mortality^  of  all  the  patients  increased  in  the 
same  ratio,  the  number  at  each  age  between  15  and  60  must  be  the  same  ;  and, 
moreover,  that  as  the  amount  of  sick  time  increases  as  the  mortality,  the 
duration  of  each  case  will  increase  in  the  same  ratio. 

28.  '  After  much  sufterino-  and  much  strup'o-lino-,  in  the  last  statues  of  illness, 

•  ^  O  CO         D'  ~  ,  ' 

in  weakness  and  in  poverty,  great  numbers  are  carried  to  the  London  hospitals 
and  to  workhouses.  The  division  of  the  deaths  by  the  population  of  such 
institutions  for  the  reception  of  the  sick  naturally  exhibits  a  high  ratio ;  and 
the  resulting  mortality  is  very  dilferent  from  that  which  the  whole  population 
exhibits.  Thus  there  are  districts  in  England  in  which  the  annual  mortality 
does  not  exceed  17  in  1,000  ;  in  all  England  the  annual  rate  of  mortality  was 
22  in  1,000 ;  in  London,  in  18.'38-4-l,  the  annual  rate  of  mortality  was  25  in 
1,000  ;  in  the  first  quarter  of  1850  it  was  at  the  rate  of  24  in  1,000  annually; 
in  the  same  quarter,  the  mortality  in  the  public  institutions  was  at  such  a  rate 
that  if  it  continued  uniform  for  a  year,  230  would  die  to  1,000  inmates.  The 
mortality  was  23  per  cent. 

2U.  Iteferring  exclusively  to  the  general  hospitals  of  the  metropolis,  '  the 
annual  rate  of  mortality  was  82  per  cent ;  in  the  consumption  hospital  82  per 
cent ;  in  the  fever  and  small-pox  hospitals  about  302  and  304-  per  cent ;  in  the 
lying-in  hospitals  the  mortality  of  the  women  and  children  has  not,  this 
quarter,  been  distinguished.  No  inference  should  be  drawn  from  the  return 
in  respect  to  the  mortality  of  particular  hospitals ;  thus,  as  at  King's  College 
Hospital  the  mortality  may  be  liigh  from  patients  having  been  received  iu  a 
dying  state,  or  from  an  accidental  concurrence  of  circumstances ;  or  the  mor- 
tality may  be  low  from  the  removal  of  patients  in  the  last  stage  of  illness. 
It  is  well  known  that  the  mortality  is  not  so  higli  among  surgical  as  it  is 
among  medical  cases.  The  mortality  in  the  military  was  lower  than  in  the 
civil  hospitals. 

30.  '  The  annual  rate  of  mortality  in  lunatic  asylums  was  13  per  cent.  The 
rate  in  Bethlehem  was  7  per  cent ;  in  other  asylums  the  mortality  varied  from 
13  to  22  per  cent.' 

31.  We  have  recently  had  much  discussion  on  the  mortality  of  the  London 
hospitals  relatively  to  each  other,  with  comparisons  also  between  these  last  and 
the  death-rates  o'f  the  hospitals  of  Paris ;  in  which,  owing  chiefly,  it  is  said, 
to  differences  of  race,  constitutional  strength,  and  to  the  comparatively  low  diet 
of  the  French  people  generally,  sick  as  well  as  healthy,  the  losses  are  uniformly 
higher  than  amongst  public  patients  treated  within  tlie  United  Kingdom.  It 
is  found,  however,  that  a  comparison  of  mortality  of  one  general  hospital  with 
that  of  another,  within  any  given  city,  is  surrounded  by  so  many  sources  of 
fallacy  that  no  reliable  conclusions  can  be  obtained.    It  is  different  in  tlie 
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instances  of  lying-in  hospitals,  whose  death-rates  afford  certain  materials  for 
comparison. 

32.  '  We  possess,'  says  the  Lancet,  '  something  like  a  standard  by  which  to 
judge  the  normal  and  unavoidable  risk  of  a  woman  in  childbed.  If  that 
standard  be  much  exceeded,  the  inference  that  the  patients  are  subjected  to 
some  unusual  cause  of  disease  is  perfectly  logical.' 

MOETALITY  OF  HOSPITALS. 

What  hospital  mortality  may  become  through  hospital  mismanagement,  we 
may  learn  from  many  records,  civil  and  military ;  but  chiefly  from  the  records 
of  the  British  army.  In  the  Crimea  alone  the  mortality  was  only  short  of  the 
total  loss  of  the  original  force,  composed  principally  of  old  soldiers.  Younger 
men  were  sent  to  replace  them,  but  they  died  in  still  greater  numbers,  until 
measures  of  sanitary  precaution  were  applied  to  the  camp,  the  transport,  and 
the  hospital.  Under  neglects  of  every  kind  18,000  men  perished,  but  who 
might  easily  have  been  saved.  Under  the  system  of  neglect  two  men  died  at 
Scutari  out  of  every  five,  and  one  died  at  Koulali  out  of  every  two  admitted 
into  hospital.  Under  proper  sanitary  regulations  the  mortality  sank  to  a  nine- 
teenth part  of  these  proportions. 

2.  So  sensible  was  Dr.  William  Ferguson  of  the  dangers  of  ill-arranged 
hospitals,  that  he  declared  they  woidd  destroy  an  army  faster  than  any  govern- 
ment could  recruit  it. 

3.  '  In  the  infimcy  of  knowledge,  when  Christian  benevolence  provided  for 
the  sick  and  destitute,  and  when  it  was  also  the  sole  foundation  of  the  work, 
hospitals  were  built  in  situations  and  on  plans  which  were  far  from  realising  the 
intentions  of  their  founders.  Mere  shelter,  food,  and  attendance  were  to  be 
aftbrded  to  as  large  a  number  of  sufferers  as  possible.  In  times  of  pestilence, 
the  buildings  would  be  crowded  to  excess,  <is  we  have  seen  in  the  case  of  the 
Irish  workhouses  during  the  famine  of  1847.  And  who  can  tell  how  much  of 
the  dire  loss  of  human  life  in  the  Middle  Ages,  and  during  the  great  Irish 
calamity  alluded  to,  was  due  to  benevolence  misdirected  ? 

4.  '  One  of  the  most  striking  illustrations  of  the  results  of  absence  of  Imow- 
ledge  on  those  subjects  is  afforded  by  the  experience  of  the  IIotel-Dieu,  at 
Paris.  By  the  statutes  of  its  founders  "  all  applicants  "  were  to  be  "  admitted." 
It  had  1,200  beds,  and  towards  the  end  of  the  last  century  these  beds  used  to 
receive,  at  the  same  time,  from  2,000  to  5.000  sick ;  and  during  epidemics  as 
many  as  7,000  have  been  in  the  building  at  one  time.  From  20,000  to  30,000 
sick  passed  through  the  hospital  in  one  year,  about  25  per  cent  of  whom  were 
carried  to  the  cemeteries.  In  the  oiher  hospitals  of  Paris  the  mortality  was 
about  12^  per  cent  of  the  sick. 

5.  '  The  excuse,'  says  Miss  Nightingale,  '  for  the  enormous  mortality  of 
the  Hotel-Dieu  was  the  same  as  is  put  forward  by  iU,  and  even  by  many 
well-intentioned  persons  at  the  present  day  for  the  high  rate  of  mortality 
in  civil  hospitals,  and,  during  war,  in  military  hospitals :  viz.  that  only  the 
worst  cases  were  sent  there,  and  that  they  were  sent  only  to  die.  The  fright- 
ful overcrowding  and  bad  ventilation,  with  the  absence  of  every  sanitary 
precaution,  were,  however,  the  real  causes  of  the  catastrophe  in  the  Hotel- 
JJieu,  just  as  the  frightful  overcrowding,  and  want  of  ventilation,  the  defec- 
tive drainage,  and  want  of  cleanliness,  were  the  causes  of  the  catastrophe  at 
Scutari.' 

C.  Much  discussion  followed  by  careful  investigations,  resulted  upon  both 
calamities ;  and,  in  the  instance  of  the  Hotel  Dieu,  eventuated  in  tlie  intro- 
duction into  France  of  vast  improvements  in  hospital  construction  and 
management.  It  will  be  well  if  the  experiences  of  our  own  hospitals  shall 
lead  to  similar  results  ;  and,  as  to  the  example  of  Scutari — and  we  have  had 
many  such — it  is  to  be  hoped  that  its  history  may  also  lead  to  some  real  and 
permanent  improvements  in  our  military  system, "  as  well  as  in  our  military 
hospitals. 
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7.  The  truth  is  that,  up  to  this  hour,  governments,  hospital  trustees,and  com- 
mittees, are  too  apt  to  conclude  that  they  have  done  all  that  is  requisite  when 
they  have  provided  '  the  very  best  professional  advice  and  assistance  that  can  be 
obtained  ;'  and  so  tlie  enormous  mortality  of  hospitals  has  come  to  be  considered 
as  unavoidable,  merely  indicating  the  percentage  of  mortality  inevitably  resulting 
from  disease. 

8.  '  But  nature  is  never  to  blame.  If  the  cases  be  bad  as  possible,  all  the 
more  necessity  is  there  for  care  in  placing-  them  where  they  may  have  a 
moderate  chance  to  recover.  To  place  patients  in  musty  wards  is  simply  to 
kill  them,  with  the  addition  of  torture.  The  great  army-surgeon,  Sir  John 
Pringle,  knew  this  quite  well  when  he  asserted  that  liospitals  were  amongst 
the  chief  causes  of  the  mortality  of  armies.  We  maj' safely  extend  this  remark, 
and  say  that  badly  constructed  civil  hospitals,  and  other  ciaaritable  institutions, 
increase  the  mortality  of  towns  and  districts.  We  may  take  for  granted,  that 
no  hospital  ought  to  yield  a  mortality  on  its  sick  treated  of  seven  to  ten  or 
eleven  per  cent,  as  is  the  case  with  so  many  of  our  existing  metropolitan 
hospitals.  A  certain  percentage  of  death  is  inevitable,  but  not  a  percentage 
such  as  this.' 

0.  Within  these  few  years  an  enquiry  into  the  comparative  mortality  of  the 
hospitals  in  London  with  eacli  other,  and  with  those  of  Paris,  has  been  instituted 
in  our  medical  periodicals ;  but  the  difficulties,  as  shown  by  Dr.  Guy,  are  such 
as  to  render  all  such  comparisons  at  present  useless,  or  nearly  so. 

10.  From  all  the  calculations  that  could  be  made,  Dr.  Guy  states  that  'the 
inhabitants  of  Paris  are  more  prone  to  fatal  diseases,  or  that  they  are  exposed 
to  more  fatal  local  influences,  or  that  the  two  unfavourable  conditions  are  in 
their  case  united. 

11.  'We  may  safely  assume  that  the  inhabitant  of  Paris  is  a  worse  subject 
for  hoispital  treatment  than  the  inhabitant  of  London ;  and  if  the  hospitals  of 
the  two  capitals  could  be  on  a  par  in  respect  of  all  means  of  successful  treat- 
ment, their  patients  would  not  enter  them  on  equal  terms. 

12.  *  This,  then,  is  one  difference  between  the  inhabitants  of  London  and 
Paris.  Another,  and  a  more  important  difference,  and  one  which  must  have  a 
very  powerful  effect  on  the  hospital  mortality  of  tlie  two  capitals,  consists  in 
the  widely  different  provision  made  for  the  care  and  treatment  of  the  indigent, 
the  insane,  the  sick,  and  the  iuhrm  in  London  and  Paris  respectively. 

PI.  'Though  the  destitute  part  of  the  London  population  is  provided  for  in 
sickness  in  the  wards  of  our  unions  and  workhouses,  a  certain  small  portion  of 
that  very  poor  population  gains  admission  into  our  London  hospitals.  It  results 
that  probably  one  in  fifteen  of  the  inmates  of  London  hospitals  belongs  to  that 
destitute  class  for  which  our  workhouses  are  intended  ;  the  remaining  fourteen 
consist  chiefly  of  poor  persons  to  whom  the  term  '  destitute  '  could  not  be 
properly  applied,  and  of  respectable  working  men  and  artisans,  with  a  small 
number  of  tradesmen,  and  a  few  of  better  station. 

14.  '  But  the  task  of  providing  for  the  sick  poor  in  the  more  severe  class 
of  maladies  is  performed  by  our  hospitals  in  part  only ;  a  very  considerable 
number  of  the  worst  cases  of  illness  being  treated  at  the  homes  of  the  sufferers 
themselves  by  the  physicians  and  surgeons  of  our  dispensaries. 

15.  '  Nor  ought  it  to  be  forgotten  by  any  enquirer  into  the  mortality  of 
our  London  hospitals,  that  the  hospitals  themselves  con.sist  of  at  least  three 
distinct  classes.  We  Imve  our  general  hospitals,  our  class  hospitals,  and  our 
special  hospitals — hospitals,  endowed  and  unendowed,  for  the  treatment  of 
diseases  of  the  more  severe  class,  with  few  exceptions,  and  without  distinction 
of  sex  or  age  ;  hospitals  for  women,  for  children,  for  seamen,  for  foreigners ; 
hospitals  for  insanity,  consumption,  cancer,  deformities,  skin-diseases,  and 
venereal  maladies. 

IG.  '  Hence  it  happens  that  the  wards  of  a  general  or  mixed  hospital  pre- 
sent by  no  means  a  faithful  picture  of  tlie  more  severe  accidents  and  diseases 
of  the  population  in  the  proportions  in  which  they  occur.  Most  cases  of  small- 
pox are  taken  to  the  small-pox  hospital ;  many  cases  of  fever  are  removed  to 
the  fever-hospital;  the  insane  find  a  hospital  and  a  home  at  St.  Luke's  or 
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Betlileliem ;  for  consumptive  cases  there  are  two  special  hospitals ;  several 
special  maladies,  such  as  cancer,  fistula,  diseases  of  the  e.ye,  diseases  of  the  skin, 
deformities,  and  venereal  diseases,  have  special  hospitals  provided  for  them  ; 
and  whole  classes  of  the  population,  such  as  women,  children,  seamen,  and 
foreigners,  have  also  their  own  special  hospitals. 

17.  '  A  minute  comparison  of  the  mortality  of  the  London  and  Paris  hospitals 
is  neither  necessary  nor  possible.  The  first  and  most  fatal  obstacle  to  such  a 
comparison  is  oftered  by  the  fact  that  the  Parisian  hospitals  are  the  recipients 
alike  of  the  destitute  and  of  the  poor ;  so  that  they  discharge  the  twofold 
function  of  the  Loudon  workhouse  infirmary  and  the  London  hospital. 

18.  '  A  second  peculiarity,  which  is  not  without  effect  on  the  rate  of  moi'- 
tality  in  the  two  hospitals,  is,  that  the  Parisian  are  supplied  by  the  central 
administration  with  cases  for  which  they  are  compelled  to  provide  accom- 
modation, so  that  they  are  subject  to  be  greatly  overcrowded  in  unhealthy 
years  and  seasons ;  while  in  London  the  governing  bodies  of  our  hospitals 
are  under  no  such  compulsion,  and  receive  a  number  of  patients,  determined 
not  by  the  wants  of  the  population,  but  by  their  own  resources. 

19.  'If  to  the  two  leading  causes  affecting  the  rate  of  mortality  of  the 
Parisian  hospitals  are  added  the  two  facts,  that  the  hospitals  which  are  best 
entitled  to  be  considered  as  '  general  liospitals '  receive  from  the  central  ad- 
ministration those  cases  in  excess  which  their  physicians  and  surgeons  may  be 
most  desirous  of  studying,  and  that  the  special  hospitals  in  the  two  capitals 
do  not  admit  of  l^eing  compared  with  each  other,  the  uselessness  of  comparing 
hospital  with  hospital  in  the  two  capitals  respectively,  or  even  comparing  the 
aggregate  of  the  two  hospitals  of  the  one  with  those  of  the  other,  must  be  quite 
obvious. 

20.  'The  remarks  which  apply  to  a  comparison  between  the  hospitals  of 
Ijondon  and  those  of  Paris  must  also  apply  to  a  lilce  comparison  between  the 
hospitals  of  Loudon  and  those  of  other  considerable  European  cities.  Each  city 
will  have  its  own  special  arrangements  for  the  treatment  of  the  sick  poor ; 
its  own  special  rules  for  the  admission  of  patients  to  the  benefits  of  its  medical 
charities. 

21.  '  Nor  is  the  case  greatly  altered,  except  in  degree,  when  we  come  to 
compare  the  hospitals  of  London  with  those  of  our  English  provinces.  Each 
metropolitan  hospital  has  its  own  local  and  its  remote  sources  of  supply.  It  has 
its  accidents  and  its  acute  cases  from  the  immediate  neighbourhood,  and  it 
draws  from  the  environs  of  London  itself,  and  from  more  remote  rural  districts 
its  surgical  cases  for  operation,  as  well  as  some  of  its  worst  chronic  cases  for 
medical  treatment.  The  larger  provincial  hospitals  have  perhaps  similar 
sources  of  supply,  and  medical  and  surgical  cases  of  like  severity.' 

22.  The  chief  considerations,  '  and  they  enable  us  to  arrive  at  results,  highly 
probable,  if  not  absolutely  certain,  of  the  highest  interest  to  all  who  sincerely 
desire  to  understand  the  true  causes  of  hospital  mortality,'  will,  according  to 
Dr.  Guy,  be  found  under  the  following  heads : 

(«)  Locality. 

(b)  Site,  and  structiu'al  arrangements. 

(c)  Space,  light,  and  ventilation. 

(d)  Size  of  hospital. 

(e)  Medical  and  surgical  cases. 
(/')  Males  and  females. 

(r/)  Selection  of  patients.  * 
Dr.  Gtiy  'hopes  to  have  an  early  and  more  suitable  opportunity  of  establishing 
by  a  more  considerable  array  of  figures  the  important  fact  that  the  great  leading 
cause  which  determines  the  mortality  of  hospitals  is  the  selcdiun  of  patients — 
a  cause  which,  at  the  point  of  sanitary  excellence  our  London  hospitals  have  now 
attained,  appears  to  him  to  be  the  real  detei'mining  cause  of  a  high  or  a  low 
death-rate.' 

To  demonstrate  to  the  satisfaction  of  the  profession  that  any  one  cause 
I    (structural  arrangement,  bad  or  good,  or  the  selection  of  patients,  namely) 
will  prove  the  great  leading  cause,  or  the  real  determining  cause,  of  a  high  or 
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a  low  mortality  in  hospitals,  is-  what  I  fear  we  may  not  Iiope  to  see  speedily 
effected ;  but  the  difficulty  ought  not  to  deter  us  from  the  prosecution  of  so 
important  a  course  of  investigation. 

Dr.  Bristowe  and  Mr.  Plolmes,  the  authors  of  the  Report  on  the  Hospitals 
of  the  United  Kingdom,  comprised  in  the  Appendix  to  the  Sixth  Annual  Report 
of  the  Medical  Officer  of  the  Privj-  Coimcil,  have  given  it  as  their  opinion,  de- 
rived from  personal  inspection  of  nearly  all  the  hospitals  in  the  British  islands 
and  in  Paris,  that  the  causes  of  the  great  difference  in  death-rates  in  rural  and 
urban  hospitals  are  to  be  found  chiefly,  if  not  entirely,  in  the  different  kinds 
of  cases  admitted.  A  comparison  of  the  admission-boohs  of  the  hospitals, 
and  of  the  patients  actually  in  the  wards  at  the  time  of  their  visit,  has  left  no 
doubt  on  their  minds  that  in  country  hospitals  and  infirmaries  the  medical 
cases  (which  at  our  large  metropolitan  hospitals  are  always  far  more  fatal  in 
proportion  than  the  surgical)  are,  for  the  most  part,  trivial  or  chronic,  and 
furnish  comparatively  few  deaths  in  hospital.  This  circumstance,  according 
to  them,  gives  a  fallacious  appearance  of  healthiness  to  institutions  which 
really  are  less  fit  places  for  the  treatment  of  disease  than  the  large  hospitals 
of  great  cities ;  but  that  appearance  of  healthiness  is  obtained  by  neglecting 
or  refusing  to  provide  for  the  relief  of  the  necessities  of  the  public  by  the 
admission  of  fevers  and  urgent  cases.  No  public  hospital,  according  to  these 
enquirers,  is  faithfully  discharging  its  duty,  which  refuses  to  undertake  the 
care  of  those  persons  who  are  most  in  want  of  it — those  afflicted  with  the 
gravest  form  of  disease — i.e.  the  infectious  or  epidemic  maladies.  The  chief 
reform,  therefore,  which  they  suggest,  is  the  abolishment  of  the  rules  whereby 
the  benefits  of  hospitals  are  restricted,  in  a  great  measure,  to  the  acquaintances 
and  dependents  of  the  subscribers,  and  the  more  free  admission  of  fevers  and 
acute  medical  cases.  This  reform,  however,  as  they  intimate,  will  be  accom- 
panied not  by  a  diminution  of  the  death-rate,  but,  on  the  contrary,  by  its  con- 
siderable increase.  They  regard  the  presence  of  a  low  death-rate  in  any  general 
hospital  as  a  proof,  or  at  any  rate  a  very  strong  presumption,  that  such  a 
hospital  is  failing  in  its  public  duty,  by  restricting  its  charity  to  those  of  the 
sick  who  are  little  in  need  of  it.  While  agreeing  in  the  main  with  those 
sanitary  reformers  who  urge  the  importance  of  pure  air,  cleanliness,  and  free 
ventilation,  these  reporters  adduce  evidence  to  show  that  the  number  of  cases 
of  disease  generated  in  hospital  is  not  large,  if  estimated  by  the  number  of 
deaths  so  occasioned,  which  at  all  our  large  metropolitan  hospitals  form  a  very 
insignificant  proportion  of  the  total  deaths.  If  this  is  so,  it  is  idle  to  expect 
that  any  structural  improvements,  or  any  alterations  in  the  details  of  hospital 
management,  would  materiall}'  affect  the  broad  result — the  death-rate.  This 
could  only  be  accomplished  by  such  changes  in  medical  and  surgical  ti'eatment 
as  would  affect  the  mortality  of  the  diseases  treated.  The  Medical  Officer  of 
the  Privy  Council  himself,  Mr.  Simon,  has  in  the  body  of  the  Report  expressed 
his  concurrence  in  the  main  views  enforced  in  this  document,  which,  he  says, 
'gives  a  substantially  just  relative  appreciation  of  the  present  hospital-system 
of  this  countrj'.' 

TuE  Finance  op  Hospitals. 

I  had  hoped  to  escape  from  this  subject,  as  intricate,  and  perhaps  imsatis- 
f^ictory  in  its  nature ;  but  the  question  met  me  at  every  turn,  and  I  could  not 
avoid  it.  It  will  be  seen  that  amongst  the  best  men  of  our  profession,  past  and 
present,  whether  pure  philanthropist,  or  philanthropist  and  man  of  business, 
economy  in  expenditure  has  taken  the  lead  in  their  hospital  arrangements.  It 
even  precedes  the  attribute  of  order.  The  very  existence  of  an  hospital  implies 
a  rigorous  regard  to  expenditure ;  for  who  can  contemplate  an  extravagant 
hospital  as  other  than  the  worst  kind  of  '  Red  Lion  '  for  invalids — as  a  house 
which  must  fall  on  the  first  day  of  reckoning.  However  unsatisfactorilj'  the 
doctrine  that  '  economy  is  the  life  of  the  army '  may  be  carried  out  in  practice 
in  this  country,  certain  it  is  that  economy  is  the  only  sound  life  of  charitable 
institutions.    It  precedes  all  other  considerations.    In  the  history  of  our 
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military  expeditions,  hospital  finance  rises  continually  into  view,  either  as 
unworthy  parsimony  or  as  enormous  and  unnecessary  waste.  The  proper 
regulation  of  this  matter  is  therefore  one  of  the  most  important  of  preliminaries 
in  all  hospitals,  whether  civil  or  military.  The  waste  of  hospital  funds  is  no 
small  part,  for  instance,  of  overcrowding,  by  causing  every  case  of  sickness  or 
of  wound  to  linger  in  hospital  so  much  longer  than  would  otherwise  be  needed. 

2.  The  sting  of  hospital  finance,  as  of  general  taxation,  is  wastefulness ;  and 
there  must  therefore  be  a  power  to  control  and  direct  expenditure,  and  to  see 
that  money  is  well  spent. 

3.  But  there  is  another  contingency  to  be  guarded  against.  Looking  to  the 
future,  there  is  some  reason  to  apprehend  that  even  charity  may  be  abused 
amongst  us ;  that  our  metropolitan  charities  may  become  too  numerous,  so  as 
to  exceed  the  real  wants  of  the  population  ;  that  institutions  of  most  excellent 
design  may  eventually  have  to  relieve  each  other,  for  want  of  other  objects. 

4.  Of  charitable  institutions,  there  are  in  this  metropolis,  according  to  the 
'  First  Report  of  the  Committee  on  Beneficent  Institutions,'  about  one  thousand 
two  hundred ;  the  medical  charities  alone  relieving  upwards  of  six  himdred 
thousand  patients,  as  in-  and  out-patients  of  hospitals. 

5.  The  sums  contributed  for  the  support  of  the  medical  charities  of  London 
and  Paris  are,  by  one  calculation,  as  follows  (the  disproportion  representing 
probably  the  ratio  of  the  two  populations)  : 

LoNDOir. 

Income  of  medical  charities  ....  £308,520 
Poor-law   842,380 

£1,150,000 

Pabis. 

Expenses  of  I'administration  g^n^rale,  year  1853    .      .      .  £560,853 

6.  General  Hospitals. — 'The  fourteen  institutions  belonging  to  this  class 
possess  an  income  fx'om  realised  property  to  the  amount  of  109,687/. ;  annual 
subscriptions  amount  to  17,091/. ;  their  donations  to  16,636/. ;  their  legacies  to 
10,206/. ;  and  their  miscellaneous  sources  of  im.  ome  to  1,996/.  The  total 
income  of  all  these  hospitals  from  every  source  is  155,616/, ;  and  the  annual 
contributions  of  the  public  amount  to  45,929/. 

7.  Special  Hospitals. — '  There  are  thirty-six  of  these  institutions,  possessing 
an  aggregate  income  of  117,218/.,  exclusive  of  79,988/.  comprised  in  the  fifth 
column  of  the  table,  headed  "  Poor-law  relief."  Of  this  sum  of  117,218/., 
endowments  and  realised  property  yield  27,140/. ;  annual  subscriptions,  12,081/.; 
donations,  28,702/. ;  legacies,  18,993/. ;  miscellaneous  sources  of  income, 
15,385/. ;  and  sales  and  contributions  by  patients  or  their  friends,  11,333/.  The 
difference  between  the  sum  of  these  specified  sources  of  income  (113,643/.)  and 
the  grand  total  of  117,218/.  consists  of  sources  of  income  not  distinctly  specified 
in  the  reports  of  the  several  institutions. 

8.  '  It  will  be  seen  that  the  income  of  the  general  and  special  hospitals 
taken  together  amounts  to  155,616/.,  added  to  117,218/.  or  272,834/.' 

9.  General  Dispensaries, — '  Of  these  institutions,  of  which  there  are  forty- 
two  in  number,  the  income  from  all  sources  is  nearly  21,000/.  The  exact  sum 
is  20,988/.,  made  up  as  follows :  endowments  and  realised  property,  2,282/.  ; 
annual  subscriptions,  8,777/. ;  donations,  7,746/. ;  legacies,  944/. ;  miscellaneous 
sources,  126/. ;  and  sales  and  contributions  from  patients  and  their  friends, 
1,113/.' 

10.  Special  Dispensaries. — '  There  are  eighteen  of  these  institutions,  of  which 
the  annual  income  amounts  to  8,064/.,  thus  distributed :  endowments,  &c., 
2,098/.;  annual  subscriptions,  3,146/.;  donations,  1,792/.;  legacies,  733/.; 
miscellaneous  sources  of  income,  168/. ;  and  contributions  from  patients  and 
their  friends,  &c.,  127/.' 
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11.  Xurses^  Traiiiiwf  Institutions. — '  These  useful  institutions,  which  are 
auxiliary  to  our  hospitals,  have  an  income  of  4,740Z.,  derived  chiefly  from 
payments  made  by  wealthy  persons  for  the  services  of  the  nurses  trained  by 
the  institutions.  They  derive  3,317/.  from  this  source ;  they  have  79/.  of 
income  from  realised  property ;  548/.  from  annual  subscriptions ;  and  790/. 
from  donations.' 

12.  Samaritan  and  other  Funds  connected  ivith  Hospitals  and  Dispensaries. — 
'  These  funds  have  an  aggregate  amount  of  1,882/.,  of  which  667/.  is  derived 
from  realised  property  ;  159/.  from  annual  subscriptions  ;  758/.  from  donations; 
and  298/.  from  contributions  in  aid,  &c.' 

13.  Poor-Law  Medical  Relief. — '  The  salaries  of  medical  officers  and  dis- 
pensers, and  the  charges  for  such  drugs  and  medical  and  surgical  appliances  as 
are  occasionally  provided  hy  the  guardians,  in  addition  to  those  salaries,  amount 
to  28,776/.' 

14.  Cost  of  Maintenance  of  Pauper  Lunatics. — '  This  amounts  to  the  very 
considerable  sum  of  79,988/.' 

15.  Vaccination. — '  The  sum  paid  for  vaccination — a  measure  of  precaution 
belonging  to  a  difl'erent  class  of  charities  from  those  now  under  consideration, 
but  not  easy  to  separate  from  them — is  4,229/.' 

16.  Stiinman/. — 'The  annual  income  of  the  several  medical  charities,  of  such 
portion  of  the  medical  relief  under  tiie  Poor-law  as  admits  of  separation  from 
the  general  expenditure,  of  the  cost  of  maintenance  of  pauper  lunatics,  and  of 
vaccination,  amounts,  as  will  be  seen  by  the  following  tabular  statement,  to 
423,668/. ;  of  which  310,604/.  consists  of  voluntary  contributions,  and  113,056/. 


of  sums  raised  by  rates.' 

17.  '  General  hospitals  .       •  £155,616 

Special  hospitals  .......  117,218 


Total  hospitals   £272,8.34 

General  dispensaries   21,000 

Special  dispensaries  ^ .       .  8,064 

Total  dispensaries          .       .       .       •       .  £29,064 

Nurses'  training  institutions   4,740 

Samaritan  and  other  funds   1,882 

Total  of  voluntary  contributions    .       .       .  £308,520 


Poor-law  medical  relief  £28,776 

Pauper  lunatics   79,988 

Vaccination  4,292 


Total  raised  by  rates  £113,056 


Grand  total  of  voluntary  contributions  and  rates       .       .       .  £421,576.' 

18.  '  Of  the  charitable  contributions  properly  so  called,  about  142,000/.  is 
derived  from  realised  property ;  about  41,000/.  from  annual  subscriptions ; 
about  52,000/.  from  donations ;  and  about  31,000/.  from  legacies. 

19.  '  If  the  population  of  the  metropolis  be  taken  at  2,500,000,  the  voluntary 
contributions  to  our  medical  charities,  including  the  income  derived  from 
realised  property,  will  be  at  the  rate  of  somewhat  less  than  2«.  (nl.  per  head. 
Takin"-  the  same  basis  of  calculation,  the  annual  subscriptions  will  be  at  the 
rate  of  less  than  4d.  per  head,  the  donations  of  about  -id.  per  head  and  the  lega- 
cies of  nearly  3r/.  per  head.  But  if  allowance  be  made  for  contributions  from 
persons  who  are  not  resident  within  the  limits  of  the  metropolis,  even  these 
small  sums  will  have  to  undergo  some  abatement.' 

20.  While  treating  of  hospital  finance,  it  is  proper  to  state  that  the  funds  of 
our  medical  institutions  are  said,  by  persons  who  speak  advisedly,  to  be 
in  course  of  constant  abuse  from  the  admission  to  their  benefits  of  persons  who, 
by  their  position  and  superior  means,  are  undeserving  of  any  charitable  relief. 
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■  21.  To  demonstrate  the  fact,  it  is  only  uecessaiy  to  state  that  forty-live 
millions  sterling  are  annually  expended,  by  the  labouring  classes  chiefly,  in  the 
purchase  of  spirits  and  tobacco  !  while  it  is  well  known  to  the  medical  officers 
of  our  hospitals  that  a  goodly  percentage  of  the  patients  derive  succour  fraudu- 
lently, find  to  tlie  prejudice  of  the  interests  alike  of  tlie  medical  officers  and  of 
the  subscribers  to  our  charities. 

22.  That  the  means  possessed  by  daily-increasing  classes  of  labourers  and 
artisans  are  sufficient,  in  their  years  of  health,  to  provide  for  the  necessities  of 
their  hours  of  sickness,  and  for  the  infirmities  of  age,  is  proved  by  the  readiness 
with  which  they  join  the  Beneflt-Societies  established  by  public  companies  and 
private  establishments. 

23.  By  ill-regulated  and  indiscriminate  modes  of  medical  relief,  we  teach 
habits  of  improvidence  to  the  class  of  labourer  and  mechanic,  and  eradicate 
from  their  minds  the  noble  characteristic  English  attribute  of  self-reliance 
and  self-respect.  We  do  more :  by  holding  out  promise  of  succour,  under 
diseases  engendered  by  debauchery,  we  encourage  the  national  vice  of  drunk- 
enness. 

24.  Our  medical  charities  were  not  established  for  the  reception  of  absolute 
and  imredeemed  paupers ;  yet  a  large  proportion  of  the  out-door  relief  given 
by  our  hospitals  and  dispensaries  is  thus  wrongly  diverted.  Through  want  of 
food  and  its  resulting  diseases,  they  seek  for  aid,  and  receive  cod-liver-oil,  sago, 
and  arrowroot ;  while  the  I*oor-law  relief,  which  is  their  proper  due,  is  with- 


2.5.  '  Yes,'  says  the  Medical  Times  and  Gazette,  from  whose  excellent  articles 
these  observations  are  quoted,  '  these  charities  are  a  sort  of  sluice,  into  which 
the  Poor-law  authorities  turn  a  large  amount  of  parochial  misery,  instead  of 
honestly  providing  for  it.  What  do  the  bills  for  cod-liver-oil  consumed  by  this 
class  of  paupers  in  our  charities  really  represent,  but  so  much  food,  paid  for  by 
the  governors  instead  of  by  the  ratepayers  F  ' 

20.  Under  a  system  better  ordered,  the  mechanic,  instead  of  spending  the 
superfluous  part  of  his  wages  in  drunkenness,  and  in  the  production  of  the 
many  diseases  which  drive  him  into  hospital,  would  then  become  an  indepen- 
dent man,  receiving  what  in  part  he  had  already  paid  for,  and  had  a  right  to 
claim. 

27.  'A  long  experience,'  says  the  editor  alreadj'  quoted,  'has  shown  to  us  that 
the  classes  of  whom  we  speak  are  willing  and  ready  to  pay  the  small  sum 
demanded  of  them — a  sum  which  would  equal  half  the  present  expenses  of  our 
hospitals  and  dispensaries — provided  they  could  thereby  obtain  the  superior 
kind  of  advice  they  suppose  to  be  had  at  hospitals.' 

28.  The  relief  which  can  be  very  easily  obtained  is  seldom  valued ;  and  this 
truth  applies  in  an  especial  manner  to  the  indiscriminate  out-door  relief  which 
ofiers  food  of  insufficient  nature  and  amount,  in  the  shape  of  medicine,  to 

;  starving  paupers. 

20.  Three  great  endowed  London  hospitals  are  mentioned  *  as  possessing 
i  each  an  annual  revenue,  rapidly  increasing,  of  40,000/. — thus  placing  at  their 
'  joint  disposal  120,000/.  per  annum.    The  three  institutions  together  promise  a 
maximum  of  1,700  beds  ;  requiring  for  the  annual  maintenance  of  each  bed  30/., 
I  or  an  aggregate  of  50,000/. 

1  30.  On  this  calculation,  the  large  sum  of  70,000/.  is  left  to  be  annually 
[  applied  to  the  relief  of  about  200,000  out  patients ;  each  of  them  costing  the 
j  institutions  about  six  shilling  a-head — an  extravagant  sum  for  this  department 
I  of  service.  This  system  requires  revision,  lest  it  degenerate  into  a  waste  of  the 
revenues  of  those  great  charities,  crippling  their  usefulness  in  other  and  better 
I  directions. 

CojrV.\LESCBNT  HoSl'ITALS. 

No  system  of  hospital  arrangement,  national  or  metropolitau,  civil  or 
;  military,  can  be  regarded  as  in  any  way  complete,  wiiich  does  not  comprehend 
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the  supplementary  establishment  of  convalescent  hospitals.  All  who  are 
acquainted  with  our  civil  hospitals,  especially  with  those  in  crowded  cities, 
know  how  many  patients  return  home  to  die,  for  want  of  an  asylum  where 
convalescence  may  be  promoted  and  matured  into  health — where  pure  air, 
gentle  exercise,  and  regulated  diet  may  complete  what  the  surgeon  and  the 
physician  have  begun.  In  our  hospital  arrangements,  it  is  to  be  feared  that 
we  have  been  trusting  too  much  to  drugs,  and  too  little  to  the  influence  of  pure 
air. 

2.  There  are  notices  of  remote  date  in  various  countries,  as  Spain  and  France, 
of  convalescent  establishments  as  attached  to,  and  for  the  relief  of,  general 
hospitals ;  and  we  find  excellent  notices,  although  not  of  so  early  a  date,  in 
our  own  country,  such  as  those  of  a  Society  established,  in  1791,  in  connection 
with  the  London  Hospital.  They  were  founded  on  the  Avorks  of  Howard  the 
philanthropist,  and  the  principle  of  their  institution  professed  to  be :  '  Take 
care  of  him ;  and  whatsoever  thou  spendest  more,  when  I  come  back,  I  will 
repay  thee.'  Here  we  have,  in  fact,  the  principle  of  all  sanitary  arrangements, 
which,  by  a  universal  and  beneficent  law,  repay  themselves;  a  result  so 
beneficent  that  it  should  be  ever  kept  before  the  public  eye. 

3.  Charity  should  not  be  exclusive  or  limited  in  its  application  to  distress, 
nor  should  its  objects  in  relation  to  disease  fall  short  of  a  complete  restoration 
to  health.  Hospitals  are  a  practical  example  of  that  charitj-^  which  has  been 
compared  to  the  bounty  of  Heaven,  and  to  the  hand  of  the  Creator,  which  is 
never  closed. 

4.  By  charity  we  understand  a  virtue  which,  like  generosity,  supposes  the 
sacrifice  of  personal  for  foreign  interests.  Charity  is  not  only  a  duty  of  hu- 
manity, but  more ;  one  of  the  most  pointed  obligations  of  society  towards  some 
of  its  members,  to  whom  it  owes  everything,  when  they  can  do  nothing  for 
themselves.  This  is  not  said  with  the  view  to  deprive  governments  of  their 
merit  when  they  occupy  themselves  with  public^harity ;  on  the  contrary,  to 
.speak  of  the  duties  of  governments  is  to  show  them,  if  not  the  only,  at  least  the 
most  solid,  title  of  their  glory. 

5.  All  we  can  wish,  as  regards  the .  poor,  is,  that  they  accept  and  enjoy, 
without  the  fear  of  humiliation,  the  succours  which  charity  offers  them  ;  and 
for  this  it  is  only  necessary  that  they  know  they  have  a  right  to  those  succours, 

6.  It  is  doubtful  if  any  estates  were  ever  devised,  or  any  money  bequeathed, 
which  bore  richer  fruit  or  produced  greater  blessings  than  hospital  endowments. 
When  it  is  remembered  that  in  those  establishments  any  poor  invalid  or 
sufferer,  with  no  claims  but  his  sufferings,  finds  the  best  treatment,  the  best 
food,  the  best  advice  that  can  be  given — all  indeed  which  the  most  unbounded 
wealth  could  buy — it  will  be  seen  how  truly  they  reflect  honour  upon  the 
country. 

7.  But  hospitals  are  not  complete  or  perfect  any  more  than  other  human 
institutions ;  and  one  of  the  greatest  wants  of  our  noblest  institutions  must  be 
reckoned  the  absence  of  convalescent  establishments.  The  '  desperation,'  the 
natural  craving  for  '  variety,'  so  graphically  described  by  Miss  Nightingale  as 
characteristic  of  all  sick  persons,  must  of  itself  have  proclaimed  to  the  observant 
physicians  of  all  ages  and  countries  the  necessity  for  convalescent  hospitals ; 
that  is,  for  a  relief  from  the  horrors  of  the  hospital  miasm  of  the  great  town 
system.  Miss  Nightingale's  description  of  the  labouring  man  who  was 
desperate  '  to  see  once  more  out  of  window,'  and  who  got  on  the  nurse's  back 
'  to  see  out,'  is  demonstrative  of  a  physiological  truth,  because  it  is  an  instinc- 
tive impression.  The  desire  for  change,  for  change  in  everything,  physical  and 
moral,  which  is  implanted  in  our  nature,  is  increased  a  thousandfold  by  sick- 
ness ;  and  the  denial  of  this  instinctive  craving  is  unquestionably  a  most 
powerful  cause  both  of  retarding  convalescence  and  cure. 

8.  'An  hospital,'  says  Dr.  Rollo,  of  the  Artillery,  'should  be  regarded  as 
a  place  exclusively  devoted  for  the  reception  and  treatment  of  the  sick  and 
wounded ;  but  when  conv<alescence  arrives,  a  change  of  place  and  of  manage- 
ment becomes  necessary  to  the  advancement  and  reestablishraent  of  health. 
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AVhen  the  sick  begin  to  feel  the  dawn  of  health,  the  mind  becomes  sensibly- 
changed,  and  disgust  takes  the  place  of  accustomed  associations  and  modes ; 
and  hence  a  disposition  is  formed  inimical  to  recovery.  When  this  stage 
arrives,  if  they  are  removed  from  hospital  to  the  place  of  convalescence, 
where  they  are  to  associate  with  different  persons,  to  engage  in  other  and 
new  manners,  and  to  be  sensible  of  a  complete  change  of  scene  and  of  habit 
and  accommodation,  the  recovery  advances  rapidly,  and  proves  complete. 
These  observations  apply  to  any  description  of  sick ;  but  more  especially  to  the 
soldier.' 

9.  Convalescent  hospitals  are  spoken  of  by  Donald  Monro  as  in  general  use 
throughout  the  army  in  his  day,  and  he  lays  down  excellent  rules  for  their 
management.  How  this  inestimable  aid  fell  into  disuse  in  the  army  does  not 
appear.  Kobert  Jackson,  writing  in  1803,  recommends  '  separate  and  detached 
liouses,'  and  the  removal  of  convalescents  '  to  other  apartments  or  hospitals.' 
lie  adds  that  innumerable  proofs  occurred  in  his  experience  of  soldiers  '  re- 
covering- healtli  better  and  sooner  in  sheds,  liuts,  and  barns,  exposed  occasionally 
to  wind  and  rain,  than  in  the  most  superb  hospitals  in  Europe.  Pure  air,  in 
this  respect,  is  alone  superior  to  all  forms  of  cure,  and  to  all  other  remedies 
without  such  aid.' 

10.  This  great  author  everywhere  speaks  of  '  relapse  as  the  leading  cause  of 
mortality  in  general  hospitals.  .  .  The  effect  of  accumuhition  is  evidently  to 
corrupt  the  air,  and  thus  to  generate  an  artificial  malignity ;  life  is  lost,  and 
the  cure  is  protracted  ;  independently  of  which  the  military  qualities  of  the 
surviving  soldier,  as  depending  on  discipline  and  impressions  of  energy  from 
example,  are  impaired,  if  not  totally  destroyed.' 

11.  In  hospital  the  soldier  is  imder  a  necessary  restraint;  and  were  he 
discharged  from  it  immediately  on  the  subsidence  of  disease,  to  inhabit  the 
common  barrack,  he  would  feel  and  act  as  the  schoolboy  at  his  vacation,  and 
enter  with  all  the  recklessness  of  his  nature  into  enjoyments  the  most  injurious 
to  his  health ;  and  hence  frequently  those  relapses  so  much  more  dangerous 
than  the  original  disease. 

12.  Tlie  convalescent  hospital  is  therefore  a  stage  in  the  process  of  cure, 
intermediate  between  the  hospital  and  the  home  of  the  citizen  and  the  soldier. 
In  either  case  the  sick  and  convalescents  are  gradually  and  surely  brought  back 
to  their  habits  of  health,  and  the  duty  of  the  phj'sician,  whether  civil  or 
military,  is  duly  performed. 

13.  In  the  convalescent  hospital  there  must  be  separate  and  equally  well- 
ventilated  apartments  for  the  refreshment  of  sleep  and  for  that  of  meals, 
besides  covered  ways  for  exercise  in  bad  weather,  and  open  spaces  for  exercise 
in  fair  weather.    The  scale  of  diet  must  also  rise  with  the  advance  towards 

1  health. 

14.  The  miasm  was  so  concentrated  in  some  of  the  Italian  hospitals  that,  out 
I  of  fear  of  its  effects,  convalescents  were  not  deemed  safe  in  their  neighbour- 
i'  hood :  the  patients  were  therefore  sent  into  the  country  and  lodged  in  separate 
(  houses.  AMiere  practicable,  a  certain  number  of  convalescent  hospitals  should 
j    be  constructed  on  the  seaboard. 

I       Postscript. — Perhaps  the  most  complete  institution  of  the  kind  here  referred 
I    to  is  that  founded  in  August  1857,  at  Vincennes,  by  the  Emperor  Napoleon  III., 
and  which  contains  411  beds.    The  edifice  is  composed  of  a  main  building, 
with  two  long  wings,  two  stories  high,  with  a  ground-floor.    It  has  ample 
I   garden-ground,  basins,  and  jets-d'eau. 

2.  In  the  first  two  years  and  ten  months  of  its  usefulness  this  hospital  had 
V  administered  relief  to  14,000  convalescent  artisans. 

3.  The  central  pavilion,  Pr.  Veron  states,  contains,  on  the  ground-floor,  the 
chapel,  and  to  the  right  and  left  airy  dining-halls,  having  marble  tables,  com- 
modious seats,  and  simple  service  reduced  to  necessaries.  Every  object  in 
these  refectories  is  bright  with  cleanliness. 

4.  On  the  first-fioor  of  the  central  building  are  the  library  and  play-room ; 
the  two  wings  of  the  edifice  iu  both  stories  being  subdiv  ided  into  rooms,  each  oi 
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three  beds,  all  neatly  furnished,  and  loohing  to  the  scnth.  Each  patient  has 
the  use  of  a  press,  with  lock  and  key. 

5.  Everywhere  open  air  and  sun  are  freely  admitted :  and  even  in  the  store- 
houses permanent  ventilation  is  maintained ;  consequently  nowhere,  even  in 
the  best  houses,  is  linen  to  be  found  drier  or  fresher  than  at  the  asylum.  It  is 
completely  inodorous. 

0.  The  convalescents  belong  to  the  following-  categories  : 
(n)  To  the  hospitals  of  Paris  and  its  suburbs. 

(b)  To  charitable  boards. 

(c)  To  convalescents  from  wounds  received  in  the  public  dockyards. 

(d)  Members  of  benefit-societies. 

(e)  Operatives  from  establishments  paying  subscriptions,  and  whose 
directors  are  authorised  to  send  their  convalescents  to  the  as3'luni. 

(/)  Artisans  treated  at  their  own  homes  on  presentation  of  certificates 
of  convalescence  by  their  medical  attendants. 

7.  The  mean  duration  of  the  stay  at  the  asylum  is  twenty-two  days.  Con- 
valescence from  typhus  fever  is  comparatively  short,  in  consequence  of  the 
hygienic  resources  of  the  institution. 

8.  In  principle,  the  convalescent  remains  at  the  asylum  until  he  is  completely 
restored  to  health,  or  declared  incurable. 

9.  The  diet  is  regulated  by  the  director  and  head-physician  of  the  establish- 
ment, the  habits  of  the  artisans  being  adhered  to  for  the  hours  of  meals. 

10.  At  7'30  A.M.  soup  is  served;  and  at  10-30  meat  and  vegetables.  At  5  p.m. 
Boup,  roast  meat,  vegetables,  and  salad  or  dessert  are  served  :  each  convalescent 
receiving  a  pint  of  Burgundy  wine,  and  as  much  bread  as  he  may  choose.  The 
bead-physician  modifies  this  diet  whenever  he  thinks  fit. 

11.  When  convalescents  desire  it,  they  are  employed  in  the  establishment, 
receiving  wages  of  from  two  to  five  pence  per  day,  and  an  extra  allowance  of 
half-a-pint  of  wine.  Some  thus  lay  by  a  small  sum  which  proves  a  useful  resource 
on  leaving  the  asylum. 

12.  The  allowance  for  food  for  each  patient  per  day  is  lid.,  exclusive  of  the 
general  expenses  and  of  firing  :  the  daily  cost  of  medicine  for  each  convalescent 
averaging  ^d. 

13.  The  medical  service  is  complete,  and  comprises  common  baths,  sul- 
phurous, saline,  and  vapour  baths  ;  the  administration  furnishing  also  bandages 
and  such  other  apparatus  as  the  convalescents  cannot  afford  to  purchase. 

14.  On  arrival,  and  being  examined  by  the  house-surgeon  on  dutj',  conva- 
lescents receive  the  clothing  and  linen  of  the  establishment,  which  usually 
comprise  shirt,  greatcoat  or  smock-frock,  socks,  nightcap,  a  cloth  cap  or  straw 
hat,  a  napkin,  towel,  and  handkerchief.  The  linen  is  changed  every  Saturday, 
being  washed  and  ironed  in  the  asylum. 

15.  A  wash-house  is  established  on  Eouillon-Miiller's  system,  and  comprises 
a  five-horse-power  steam-engine,  wash  tubs,  coppers,  a  cold-water  boiler,  a 
centrifugal-force  drying-machine,  hot-air  drying-rooms  i'or  winter,  and  a  drying- 
field  in  the  open  air  for  summer. 

IG.  Unoccupied  convalescents  find  numerous  means  of  diversion ;  they  have 
at  their  disposal  skittles,  balls,  drafts,  dominoes,  loto :  cards  are  prohibited. 

17.  The  library  is  open  every  dfiy  from  12  to  4,  and  contains  4,000  volumes 
and  the  illustrated  journals.  The  greater  part  of  these  books  were  presented 
by  the  Paris  booksellers  as  donations.  On  the  average  there  are  50  readers 
a-day ;  and  there  have  been  as  many  as  96. 

18.  The  bearing  and  general  conduct  of  the  inmates  is  exemplary ;  sub- 
mitting without  murmur  to  the  regulations,  being  polite  to  each  other,  and 
respectful  to  the  oflicers  of  the  establishment.  They  are  careful  of  the 
furniture,  garden-flowers,  &c.,  and  keep  their  rooms  and  passages  in  great 
cleanliness. 

19.  The  oflicers  of  the  asylum  of  Vincennes  are — a  director,  treasurer,  head- 
phy.sician,  and  three  house-surgeons ;  six  nuns  of  the  Order  of  St.  Angustin  of 
Belgium :  a  chaplain,  five  clerks,  a  store-keeper,  four  overseers,  and  forty 
subalterns. 
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20,  The  head-physician  has  the  charge  both  of  tlie  medical  and  surgical 
departments ;  and  upon  his  and  the  directors'  nomination  the  house-surgeons  are 
appointed  by  the  Minister  of  the  Interior. 

21.  Sunday,  Monday,  and  Thursday  are  the  days  on  which  relatives  and 
friends  are  allowed  to  visit  the  convalescents ;  and  the  parlour  or  garden  may 
be  used  for  this  purpose. 


J.  E.  MAKTIN, 


SURGICAL  INSTRUMENTS  AND 
APPARATUS. 


THIS  essay  on  '  apparatus  '  does  not  pretend  to  be  a  complete  enumeration  of 
modern  surgical  instruments  and  appliances.  There  is  no  space  for  such  an 
enumeration,  nor  would  it  be  compatible  -with  the  objects  of  the  present  work. 
The  series  of  observations  on  instruments  generally,  which  follows,  is  intended 
merely  to  put  before  the  reader  such  as  appear  best  calculated  to  effect,  m 
skilful  hands,  the  desired  objects. 

It  may  be  remarked  that  proper  names  are  rarely  introduced  as  applied  to 
instruments.  Such  a  practice  leads  only  to  dissatisfaction  and  argumentative 
claims  for  priority  of  invention.  The  reader,  however,  may  be  assured  that  our 
surgical  forefathers  were  not  idle — and  that  many  a  so-called  novelty  may  find 
its  prototype  in  the  past. 

The  objects  here  sought  are  to  afford  the  surgeon  plain  and  practical  rules 
for  guidance  in  the  selection  of  instruments.  Very  many  varieties,  however, 
will  be  found  mentioned  in  the  several  essays  which  I'orm  the  foregoing  system 
of  surgery,  by  their  respective  authors,  whose  names  are  a  sufficient  guarantee 
lor  the  soundness  of  their  advice  and  opinion. 

Pockd-case, — A  surgeon's  pocket-case  should,  for  convenience,  be  as  light  a3 
possible  ;  but  must  contain  instruments  required  for  general  use,  namely,  two 
broad  scalpels  (one  double-edged)  fitting  into  a  single  handle ;  two  curved 
bistouries  (one  blunt-ended)  similarly  set ;  a  pair  of  scissors,  a  spatula,  two 
lancets,  two  probes,  a  director,  a  pair  of  dressing  forceps,  a  pair  of  artery-forceps, 
a  tenaculum,  a  gum-lancet,  a  female  catheter,  and  a  caustic-case. 

The  scalpels  are  used  commonly  for  opening  abscesses,  such  as  those  which 
form  in  the  deep-seated  structures  of  the  neck,  in  the  palm  of  the  hand,  by  the 
side  of  the  rectum,  &c. ;  and  inasmuch  as  it  is  desirable  to  let  out  the  matter 
effectually,  with  as  little  pain  to  the  patient  as  possible,  so  the  knife  should  be 
sharp-cutting,  thin,  and  broad,  that  it  may  enter  and  divide  the  soft  parts 
swiftly  and  easily,  and  make  with  one  plunge  an  opening  nearly  sufficient  in 

Fig.  430. 


Scalpel  for  opening  abscesses.    (From  Maw's  Catalogue.) 

extent.  When  a  small  knife  is  used,  the  enlargement  of  the  opening  is 
effected  by  a  succession  of  movements,  which  leave  a  jagged  wound.  Let  it 
also  be  remembered  that  it  is  the  size  of  the  abscess,  and  not  the  age  of  the 
patient,  which  determines  the  breadth  of  the  knife.  The  usual  scalpel  may  be 
as  freely  used  in  an  infant  as  in  an  adult.  The  scalpel  with  a  single  cutting 
edge  is  rarely  used,  for  in  operations  of  magnitude  a  special  set  of  instruments 
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is  required.  Still  it  may  be  needed,  and  should  form  part  of  the  usual  pocket- 
apparatus. 

The  scissors  should  cut  well  to  the  point.  Some  surgeons  carry  two  pairs — 
one  for  plasters,  the  other  for  operations.  Those  for  the  former  purpose  may  be 
made  with  the  blades  bent  at  an  angle. 

In  the  surgery  of  hospital  practice,  the  curved  bistouries  are  required  generally 
for  slitting-up  unhealthy  sinuses  proceeding  from  badly-managed  suppurating 
buboes  ;  for  dividing  the  contracted  prepuce  in  sloughing  ulcers  of  the  glans 
penis ;  for  laying  open  a  fistula  in  ano,  &c.  Care  should  be  taken  that  these 
instruments  be  sharp. 

Bleeding-lancets  are  not  often  required  for  the  purpose  intended  by  their 
name.  Venesections  in  the  spring  of  the  year  have  grown  out  of  fashion, 
together  with  the  biennial  exhibition  of  purgative  medicines.  A  bleeding- 
lancet  is  now  mostly  used  for  opening  very  small  abscesses,  for  vaccination,  &c. ; 
and  no  surgeon  should  be  without  two  or  more  of  sucli  implements. 

Probes  are  usually  made  of  silver — the  reverse  end  of  one  being  sharp,  that 
of  the  other  having  an  eye ;  but  a  steel  probe  is  a  useful  instrument :  it  is 
firmer  when  used  for  the  examination  of  carious  bone,  or  for  the  search  after 
foreign  bodies, 

A  director  is  usually  made  of  silver,  the  handle  end  being  flat  and  sometimes 
fissured.  This  fissure  was  used  by  the  older  surgeons  to  protect  the  ranine 
artery  in  division  of  the  frfenum  linguEe.  A  flat  steel  director,  as  invented  by 
Mr.  Wormald,  is  a  useful  instrument  in  the  division  of  very  tight  strictures, 
such  as  that  of  Gimbernat's  ligament  in  femoral  hernia,  and  may  be  added  to 
the  case. 

The  dressing-forceps  should  be  made  much  stronger  than  the  common  ones, 
inasmuch  as  they  are  required  for  the  removal  of  pieces  of  dead 
bone,  or  for  grasping  foreign  bodies,  when  the  exercise  of  con-       F'g-  431, 
siderable  force  is  necessary. 

There  are  many  varieties  of  artery-forceps,  the  greater 
number  of  which  profess  one  and  the  same  object — that  of 
holding  the  bleeding  vessel  by  some  spring  or  catch,  so  as  to 
allow  the  surgeon,  when  without  an  assistant,  to  have  both 
his  hands  at  liberty  to  apply  the  ligature.  One  of  the  most 
durable  instruments  is  fixed  by  a  slide-bolt ;  another,  on  the 
principle  of  Assalini's  forceps,  closes  by  a  spring  ;  (Fig.  431)  a 
third,  opens  with  a  spring,  the  blades  being  held  together,  when 
grasping  the  vessel,  by  means  of  a  catch.  Of  these,  perhaps, 
the  last  is  the  most  handy.  It  is  particularly  useful  in  the  per- 
formance of  the  operation  of  harelip.  The  minutest  piece  of 
the  lip  can  be  held  surely  and  firmly  while  the  requisite  in- 
cisions are  being  made. 

Dieffcnbach's  small  artery  forceps  (Fig.  432.)  may  be  used 
with  advantage  to  close  temporarily  the  open  orifice  of  an  artery 
during  the  course  of  a  prolonged  operation.  Four  or  more  of 
these  small  instruments,  which  close  by  a  spring,  may,  when 
properly  applied,  completely  arrest  the  flow  of  blood,  and  thus 
render  more  easy  a  difficult  dissection. 

Acupressure. — As  a  substitute  for  the  ligature  applied  to  an 
artery  to  restrain  bleeding,  the  late  Sir  James  Simpson  of 
Edinburgh  has  proposed  the  employment  of  a  needle  to  close  ,Self-closiug 
the  bleeding  vessel  by  pressure  till  a  coagulation-clot  has  been   artery  forccpsi. 
formed. 

In  using  the  ligature,  the  part  of  the  artery  and  any  of  the  soft  structures 
enclosed  are  necessarily  strangled,  and  die  before  it  can  be  disengaged.  For 
periods  varying  with  the  magnitude  of  the  vessel,  the  ligature  remains  as  a 
foreign  body ;  excites  by  its  presence  ulceration  of  the  artery  j  ust  above  the 
constriction ;  imbibes  and  retains  fluids  which  may  decompose,  be  reabsorbed, 
and  contaminate  the  blood. 

For  all  these  reasons  its  presence  in  a  wound  is  said  to  be  prejudicial  to  union 
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by  adhesion,  and  to  organic  closure  of  the  vessel  and,  in  addition,  it  increases 
the  risk  of  purulent  infection  of  the  vital  fluids. 

Metallic  surfaces  are  practically  impervious  to  moisture  ;  and,  as  a  matter  ot 
observation,  it  has  long-  been  known  that  metallic  substances  may  be  introduced 
and  lie  imbedded  in  the  soft  structures  of  the  body  for  an  indefinite  period, 
without  producing  suppuration  or  even  irritation. 


Again,  it  is  a  matter  of  observation  that  by  pressure  sufficient  to  interrupt  the 
stream  of  blood  through  an  arterj'  for  some  hours,  its  channel  becomes  occupied 
by  a  clot  of  blood  reaching  as  far  as  the  mouth  of  the  next  considerable  branch 
given  oft'  from  it ;  and  that,  under  favourable  circumstances,  this  clot,  it  is  said, 
may  be  organised,  and  permanently  close  the  vessel. 

From  these  data  Sir  J.  Simpson  concluded  that  it  was  feasible  to  pass  a 
needle  through  the  soft  structures  in  such  a  manner  as  to  press  upon  an  artery 
divided  at  some  distance  from  any  collateral  branch,  and  so  close  its  channel  till 
the  surgeon  considered  he  migiit  safely  withdraw  it,  and  leave  to  nature  the 
complete  obliteration  of  the  vessel. 

For  this  purpose  he  proposed  to  use  the  needle  in  any  of  the  three  following 
modes : 

1st.  By  passing  a  long  needle  through  the  soft  parts  on  each  side  of  an  artery, 
so  as  to  cross  over  and  compress  it  in  the  same  way  as  in  fastening  a  flower,  by 
means  of  a  pin  passed  over  its  stalk,  in  the  lapel  of  the  coat.  The  needle 
should  have  a  glass  head  for  facilitating  its  introduction  and  removal ;  and  when 
inserted  the  head  must  be  outside  the  wound. 

2nd.  A  short  common  sewing-needle,  armed  with  fine  iron-wire,  is  dipped 
down  into  the  soft  textures  a  little  to  one  side  of  the  vessel,  then  raised  up  and 
bridged  over  the  artery,  and  again  thrust  into  the  soft  tissues  on  the  other  side. 
The  iron-wire  serves  to  withdraw  the  needle,  and  is  to  be  carried  outside  the 
wound. 

.3rd.  A  sJiort  common  sewing-needle,  armed  with  iron-wire,  is  passed  through 
the  soft  part  on  each  side  of  the  artery,  and  immediately  behind  the  vessel,  for 
a  point  of  resistance ;  the  head  and  point  of  the  needle  are  to  project  so  as  to 
allow  of  the  wire  being  carried  over  the  artery,  turned  round  the  needle's  point, 
and  returned  to  its  head,  where  it  is  to  be  fixed  by  a  twist.  In  this  way  the 
artery  is  pressed  between  the  needle  and  the  loop  of  wire.  To  remove  this, 
the  needle  may  be  withdrawn  after  cutting  the  wire  near  its  eye ;  the  loop, 
being  disengaged,  may  then  be  easity  pulled  through  the  wound. 

Very  little  pressure  is  required  to  control  bleeding,  even  from  one  of  the 
large  arteries ;  the  surgeon  should  therefore  avoid  undue  obliquity  in  passing 
the  needle,  lest  it  produce  ulceration  of  the  coats  of  the  artery,  and  of  the  soft 
textures  in  its  track. 

As  yet,  probably  no  definite  rule  can  be  suggested  as  to  the  period  when  the 
needle  should  be  removed  ;  but  it  seems  that  a  few  hours'  pressure  will  suffice 
for  such  arteries  as  the  radial  or  ulnar,  and  when  applied  to  the  femoral,  in 
amputation  of  the  thigh,  for  about  fifty  hours.  In  a  case  reported  by  Mr. 
Crompton,  secondary  haemorrhage  occurred  after  seventy  hours'  pressure ;  and 
after  de.ath  it  was  observed  that  the  femoral  artery  was  quite  empty  to  the  point 
of  constriction.    The  patient  died  of  pyaemia. 

Acupressure  has  proved  successful  in  the  practice  of  many  surgeons  when 
employed  in  the  larger  amputations ;  and,  it  is  said  that  secondary  hremorr 
rhage  has  been  luore  uncommon  after  it  than  when  the  ordinary  ligature 
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DieffenLacb's  artery  forceps.  (Maw's  Catalogue.) 
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■was  used.  Acupressure  has  been  extensively  practised  in  tlie  different  metro- 
politan hospitals ;  but  I  have  seen  no  possible  advantage  that  it  possesses 
over  the  ligature.  Manj'  of  the  dangers  stated  to  attend  the  use  of  the  ligature 
are  purely  imaginary. 

Diagrams  of  the  various  metliods  of  acupressure  will  be  found  in  vol.  i. 
p.  7-28. 

The  female  catheter  is  a  necessary  addition  to  the  pocket-case,  .'iince  retention 
of  urine  sometimes  complicates  operations  performed  on,  or  in  the  neighbourhood 
of,  tlie  pelvic  organs  ;  and  the  catheter  may  also  sometimes  perform  the  part  of 
a  soimd  in  detecting  the  presence  of  foreign  bodies.  Retention  of  urine  does 
also  sometimes  occur  from  injury  to  the  xirethra,  and  occasionally,  though  still 
more  rarely,  from  organic  stricture.  The  introduction  of  instruments,  however, 
in  hysterical  retention,  is  injurious  and  objectionable,  and  has  been  reprehended 
in  the  essay  on  Hysteeia,  vol.  i.  p.  .')8-3.  In  introducing  the  catheter  in  .m 
adult,  it  is  desirable  in  ordinary  cases  to  avoid  any  exposure  of  the  patient's 
person;  and  there  is  usually  no  difficulty  in  finding  the  meatus  without  any 
such  exposure.  On  passing  the  finger  down  below  the  clitoris,  the  projection  of 
the  meatus  is  easily  felt  just  above  the  entrance  of  the  vagina.  The  index 
finger  of  the  left  hand  should  be  placed  below  this  projection,  and  the  catheter, 
glided  along  the  finger,  will  find  its  way  into  the  meatus.  In  children  there  is 
not  the  same  objection  to  exposing  the  parts  :  but  if  the  surgeon  prefers  to  pass 
the  catheter  beneath  the  clothes,  he  must  remember  that  the  urethra  appears  to 
be  situated  much  farther  back,  in  consequence  of  the  relatively  small  size  of  the 
vagina. 

Of  the  other  instruments— tenaculum,  gum-lancet,  and  caustic  case — the  last 
only  merits  remark.  The  metals  best  fitted  to  hold  the  caustic  without  corrod- 
ing are  palladium  or  gold.  The  former  lasts  extremely  well  Sometimes  a 
small  trocar  is  fitted  to  the  reverse  end  of  the  caustic-case ;  but  to  this  there  is 
an  objection  that  it  is  very  apt  to  rust,  and  to  cling  so  tightly  to  the  minute 
canula  that  it  cannot  be  used. 

Finally,  a  surgeon's  common  pocket-case  should  be  made  to  close  by  any 
other  means  than  a  spring-clasp,  which  always  gets  out  of  order.  A  single 
pocket  is  sufficient  for  ligature-silk  (of  which  there  should  be  two  or  three 
varieties)  and  needles,  which  should  be  sharp  and  of  different  sizes  and 
curves. 

Those  who  have  to  visit  patients  in  outlying  districts  may  have  a  male  catheter 
added  to  the  above.  It  should  be  of  the  size  of  No.  6,  and  separable  into  two 
pieces,  which  are  united  by  means  of  a  hollow  screw  lying  in  that  portion  which 
would  be  called  the  handle.  A  piece  converting  the  handle  into  a  female 
catheter  is  made  of  the  same  gauge. 

If  the  pocket-case  contain  more  than  the  above,  it  becomes  inconveniently 
heavj'.  The  instruments  should  be  so  arranged  that  they  do  not  press  against 
one  another  when  the  case  is  closed ;  for  then  an  accident  is  apt  to  produce  marks 
and  indentations  on  silver  instruments,  such  as  a  catheter  or  caustic-case,  and 
occasionally  to  render  them  unfit  for  use. 

Many  cases  occur  in  which  it  is  desirable  to  explore  the  interior  of  a  tumour ; 
and  for  this  purpose  a  grooved  needle,  enclosed  in  an  ivory  case,  is  made  so  as 
to  be  fitted  into  some  convenient  part  of  the  case,  perhaps  where  the  pencil  was 
supposed  to  be. 

In  some  hospitals  the  surgeons  are  fond  of  using  a  small  knife,  not  unlike  a 
tendon-knife,  in  doubtful  cases  of  abscess.  It  goes  by  the  name  of  '  Pollock's 
abscess-knife.'  It  is  a  very  narrow-bladed,  but  not  very  thin,  scalpel,  double- 
edged  for  a  very  short  distance  from  the  point,  mounted  in  a  little  tortoiseshell 
handle,  with  a  spring :  it  takes  very  little  more  room  than  a  lancet.  It  is 
so  small  that  an  exploratory  puncture  can  be  made  Avith  it,  and  yet  strong 
enough  to  make  a  tolerably  long  and  deep  incision. 

The  ecrasetir  of  M.  Chassaignac  (Fig.  438)  is  a  long  steel  instrument  containing 
a  chain,  which,  passed  round  the  base  of  any  structure,  gradually  constricts  it, 
and  slowly  tears  through  the  compressed  tissues  by  means  of  very  simple 
machinery  worked  at  the  handle.    When  used  in  properly-selected  cases,  it 


SURGICAL  INSTEUMENTS. 
Fig.  433.  Fig.  434. 


GALVANO-CAUSTIC  INSTRUMENT.  1069 


Fig.  43o. 


possesses  many  advantages.  It  may  remove  a  large  tumour  without  the 
occurrence  of  haemorrhage ;  for  torn  and  compressed  arteries  do  not  bleed.  It 
may  cut  through  the  base  of  a  polypous  growth,  in  cases  where  the  employment 
of  the  knife  would  be  dangerous  ;  and,  by  removing  the  morbid  structure,  it  may 
spare  the  patient  the  discomfort  and  risk  attending  the  separation  of  the 
constricted  parts  by  sloughing.  Ceteris  paribus,  the  employment  of  the  knife 
is  preferable  as  being  quicker.  The  chain  of  the  ecraseur  unfortunately  bears 
only  a  certain  amount  of  pressure.  Beyond  that  point  it  will  snap,  when  the 
operation  must  be  discontinued.  This  accident  happens  not  uncommonly  in 
operations  on  large  fibrous  tumours  of  the 
uterus.  The  gradual  pressure  of  the  chain 
renders 'the  neck  of  the  tumour  harder  and 
harder  until  it  resists  all  further  impression, 
and  breaks  the  chain  or  cord  by  which  it 
is  constricted.  Smaller  varieties  of  the 
ecraseur  are  made  for  operations  in  the 
nose,  &c.  (Fig.  4-ii). 

The  best  form  of  instrument  is  that 
which  works  with  a  handle  at  right  angles 
to  the  shaft  of  the  instrument.  As  the 
right  or  left  half  of  the  instrument  is  de- 
pressed, one  link  of  the  chain  is  pulled 
into  the  case.  The  great  object  is  to  work 
slowly,  one  quarter  to  half  a  minute  in- 
tervening between  the  successive  move- 
ments ;  but  it  is  not  necessary  to  abide 
by  this  rule,  unless  the  resistance  be  con- 
siderable. Another  form  of  the  Ecraseur 
is  supplied  with  a  handle  like  a  ship's 
wheel.  The  shaft  may  be  straight  or 
curved ;  the  chain  may  be  of  different  sizes. 

The galvano-caustic  'cutting-noose'  (Fig. 
435)  is  made  of  platinum  wire,  which  is 
passed  round  the  neck  of  the  part  to  be  re- 
moved ;  next  rendered  burning  hot  by  being 
attached  to  a  galvanic  battery ;  and  finally 
tightened  by  a  screw,  so  as  to  cut  through 
the  soft  parts.  The  instrument  here  repre- 
sented is  ten  inches  long,  and  is  composed 
of  a  broad  ebony  handle  of  foui'  inches  long 
(a).  From  this  proceeds  two  batteries  (bb), 
each  of  which  has  attached  to  its  anterior 
extremity  an  octangular  transverse  piece 
(the  capital,  c  c).  These  receive  the  tubes 
(d  d)  vertically,  and  the  lateral  pieces  (e  e) 
horizontally ;  and  these  latter  are  attached 
by  the  quadrilateral  extremities  to  the  con- 
ducting chains.  The  ligature-tubes  {d  d) 
are  2^-6^  inches  long,  and  1  inch  broad ; 
straight  or  bent ;  and  isolated  by  means  of 
a  piece  of  ebony  {f  (f)  inserted  between 
them.  This  piece  of  ebony  should  send  a 
tongue-like  prolongation  to  isolate  the  two 
capitals  (c  e),  and  end  in  ahead  (/),  which 
is  perforated  for  the  ligature-tubes.  When 
the  piece  (Ji)  is  drawn  backwards,  the 

transverse  bar  («),  to  which  the  platinum  wire  is  attached,  can  be  taken  out. 

Among  modern  instruments  for  including  within  a  ligature  the  base  of  a 
tumour  is  Maisonneuve's  apparatus,  which  works  by  means  of  a  long  screw  in 
the  centre  of  the  handle. 


The  galvano-caxistic  cutting-noose. 


1070  SURGICAL  INSTRUMENTS. 


Needle-holders,  by  Brims  aud  Liier,  liave  been  recently  exhibited,  of  in- 
genious construction,  the  blades  becoming  closed  as  the  handle  is  withdrawn 
within  the  canula. 

Polypi-forceps  of  great  strength  have  been  constructed.  In  some  the  handles 
are  fixed  in  a  catch  as  they  are  closed,  and  the  operator  has  thus  both  hands 
free,  if  he  so  needs.    (See  Fig.  463,  p.  1085). 

Aural  iHstvtiments. — In  order  to  examine  the  meatus  auditorius  externus,  it  is 

Fig.  436. 


Bruntou's  ear-lamp  and  spceuhini.    (From  Maw's  Catalogue.) 


generally  sufficient  for  the  surgeon  to  raise  the  concha  Avith  the  left  hand 
while  he  presses  back  the  tragus  with  a  stout  probe,  the  patient  sitting  with 
the  side  turned  towards  the  light.  But  a  very  complete  ear  ]anip-and  speculum 
have  been  devised  by  Brunton  (Fig.  436),  in  which  the  light  is  thrown  into 
the  instrument  bj'  an  aperture  in  the  side. 

Wylde's  ear  speculum  is  a  convenient  and  useful  little  instrument  (Fig.  437). 
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An  instrument  lias  been  constructed  for  the  purpose  of  removing  foreign  bodies 
from  the  ear.  It  consists  of  a  straight  piece  of  steel  about  the  shape  and  size 
of  a  small  director.  The  tip  of  the  instrument  is  made  to  bend  downwards  to 
a  right  angle,  when  acted  on  by  a  screw  at  the  handle.  The  principle  consists 
in  passing  the  instrument  down  the  meatus  auditorius,  until  the  point  has 
passed  the  foreign  body.  Tlie  depression  of  the  tip  then  converts  it  into  a  sort 
of  hook,  which  will  readily  serve  as  a  means  of  traction.  But,  as  has  been 
shown  in  another  place,  foreign  bodies,  if  they  do  not  act  as  sources  of  irri- 
tation, may  be  allowed  to  work  their  own  way  from  the  auditory  pas- 
sage." 

Instruments  for  operating  on  the  mlanjed  tonsil  (Fig.  438). — In  the  present  day 
an  instrument  called  the  guillotine  is  mostly  used  for  this  operation,  and  it 
accomplishes  its  object  perfectly.  There  are  two  varieties.  One,  the  original, 
which  cuts  from  before  backwards ;  the  other,  of  later  date,  which  cuts  in  the 
opposite  direction.  The  principle  is  the  same  in  both.  A  steel  frame  is 
grooved  so  as  to  allow  passage  for  a  knife,  shaped  as  the  guillotine-knife.  The 
end  of  the  frame  is  slipped  over  the  tonsil,  the  projecting  part  of  which  is 
seized  with  a  hook ;  the  knife  is  then  pushed  baclcwards  to  the  end  of  the 
frame,  cutting  through  the  tonsil  in  its  course.    The  only  accident  which  can 

Fig.  4;37.  Fig.  438. 


Wylde's  ear  speculums.  Tonsil  Guillotine. 

(From  Maw's  Catalogue.) 

occur  is  that  the  piece  of  severed  tonsil  may  become  detached  from  the  hook, 
and  slip  down  the  patient's  a?sophagu8.  The  steel  frame  may  contain  a  thin 
curved  knife  at  its  end,  concealed  within  the  apparatus.  A  double  movement, 
etiected  at  the  same  moment,  enables  the  surgeon  to  plunge  a  harpoon -shaped 
hook  into  the  tonsil  by  the  pressure  of  the  thumb,  while  he  draws  the  thin 
semilunar  knife  from  behind  forwards  through  the  ton.sil  by  the  action  of  his 
fino-ers ;  and  the  operation  is  completed  in  a  second.  The  first  instrument 
requires  three  periods  for  its  use :  first,  passing  it  over  the  tonsil :  secondly, 
fixing  the  tonsil  with  a  hook ;  thirdly,  cutting  the  gland  with  a  knife.  The 
second  instrument  requires  but  two  periods :  first,  slipping  its  end  over  the 
tonsil ;  tlie  insertion  of  the  hook  and  the  action  of  the  knife  are  simultaneous. 
Both  are  instruments  of  great  merit;  the  former  being  American,  the  latter 
Fr(!nch.  Of  the  two,  the  latter  is  more  complete,  because  more  speedy  in  its 
action. 

The  instruments  used  in  operating  for  hernia  have  been  already  described 
(vol.  iv.  p.  714). 

Amjyutal ion-case. — No  great  improvements  have  been  lately  made  in  the  in- 
struments contained  in  an  amputation-case.  The  contents  consist  of  knives  of 
different  sizes,  including  the  catlin,  a  tourniquet,  .saw,  artery-forceps  and  bone- 
forceps,  scissors  and  ligatures.    Of  the  knives  it  may  be  remarked  that  they 


*  Vide  essay  on  Injuuies  ur  xnii  F.i.cE. 
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should  be  straight,  moderately  broad,  and  not  too  long-,  lest  they  be  unmanage- 
able A  small  aniputating-knife  is  preferable  in  operations  at  the  lower  third 
of  the  leg-,  or  at  the  ankle-joint,  the  foot,  or  arm.    A  similar  instrument  is 

Fig.  439. 


Signoroni's  tourniquet.    (From  Maw's  Catalogue.) 

desirable  in  reflecting  back  a  semilunar  flap  of  integument,  or  in  the  performance 
of  Mr.  Teale's  operation  of  the  rectangular  flap. 
The  screw  tourniciuet  may  be  improperly  applied  for  want  of  attention 


Fig.  440. 


Fig.  441. 


i 


Skey's  tourniquet. 
(From  Maw's  Catalogue.) 


Lister's  tourniquet. 
(From  Maw's  Catalogue.) 


to  a  simple  rule.  The  screw  which  tightens  th^^.^f^^age  must  be  prm.Zy 
opposite  to  the  pad  which  presses  on  the  artery.   It  it  be  not  so  then  at  each 
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turn  it  drags  obliquely  on  the  pad,  and  the  artery  slips  from  pressure.  If  the 
pad  does  not  exactly  fit  the  limb,  a  piece  of  folded  lint  may  be  inserted  under 
it.  A  complete  case  should  be  supplied  with  a  compress  attached  to  a  handle, 
for  compressing;  the  subclavian  artery  just  above  the  clavicle  or  the  external 
iliac  as  it  passes  over  the  pelvis,  in  cases  where  the  usual  tourniquet  cannot  be 
applied. 

Other  forms  of  tourniquets  are  here  represented.  That  of  Signoroni  (Fig. 
439)  is  firm  and  strong:  the  only  fault  proceeds  from  the  fact  that  as  the 
pressure  becomes  greater,  the  direction  of  the  pad  becomes  more  oblique.  The  late 
Mr.  F.  Skey  endeavoured  to  rectify  this  by  constructing  a  tourniquet  (Fig.  440) 
made  of  separate  and  movable  pieces  of  steel.  Lister's  tourniquet  (Fig.  441)  was 
originally  devised  in  order  to  restrain  hsemorrhage  from  the  femoral  arterj-,  and 


Fig.  442. 


'  from  the  arteries  of  the  buttock  in  amputation  at  tlie  hip-joint.  It  will  be 
I  found  referred  to  by  its  designer  in  the  essay  on  Amputation.*  It  has  also 
been  successfully  employed  in  controlling  the  circulation  through  the  abdominal 
i  aorta  and  iliac  arteries  in  the  cure  of  aneurism  (vol.  iii.  p.  614),  Carte's 
\  tourniquets  (Fig.  442)  are  used  in  the  compression-treatment  of  aneurism,  and 
i  have  been  referred  to  at  vol.  iii.  p.  490  (note).  The  larger  one  is  intended  to 
compress  the  external  iliac  artery  as  it  passes  across  the  horizontal  ramus  of  the 
j  pubes,  the  smaller  for  the  femoral  or  brachial  arter}^ 

The  instrument  called  '  Butcher's  saw '  merits  attention.  It  consists  of  a 
'  fine  steel  saw,  made  of  material  like  watch-spring,  but  of  some  breadth,  fixed 
1  in  a  steel  frame,  to  which  the  usual  handle  is  attached.  The  peculiarity  is 
!'  as  follows :  the  surgeon  may  turn  tlie  cutting  edge  to  any  angle  he  pleases, 
!  and  may  thus  saw  in  a  semicircle.  In  taking  off  the  spine  of  the  tibia 
j  after  a  limb  has  been  amputated,  or  in  rounding  off"  any  sharp  process  of 


'!    *  Where  also  Mr.  Lister  refers  to  the  fact  that  Prof.  Pancoast  liad  previously 
:  devised  a  similar  tourniquet  for  the  same  purpose. 
I  ill      VfIT,.  V.   8   7  _   
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bone,  this  instruinent,  which  has  beun  constructed  chietiy  for  cases  of  ex- 
cision of  joints,  is  most  useful.    It  is  liliewise  an  excellent  uaw  for  cuttin'f 


Fig.  443. 


Butcher's  Saw.    (LVoiu  Maw's  Ciituloyiu'.) 

through  the  metacarpal  or  metatarsal  hones  in  operations  on  either  tlie  hand 
or  foot.  ,  ,  ,  ,  ^,  .., 

A  saw  with  '  fuUling-  haclc/  called  '  Fergusson's  saw   (1-  Jg.  444 ) ;  another  with 


Fig.  444. 


Fig.  44.1 


L'  ergusson  s  saw. 


Trephine. 


slits  in  the  blade,  having  the  effect  of  dealing  the  ti  eth  of  tiie  saw  during  the 
operation  (introduced  by  the  Messrs.  Weiss)  ;  the  bow  or  frame  8  iw,  as  common 
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in  dissecting-  apparatus ;  and  tlie  chain  saw — have  all  their  merits  as  applied 
to  particular  operations. 

Trephine  (  Fig.  445).  Depressed  bone  may  be  raised  bv  means  of  an  elevator, 
and  any  projecting  ridge  removed  by  Hej^'s  saw.  Tiie  circular  saw  of  the  tre- 
phine is  usually  worked  upon  a  centre  pin ;  and  when  from  any  cause,  such 
as  deficiency  of  bone,  this  pin  cannot  be  used,  the  difficulty  wliich  the  surgeon 
experiences  in  making  the  saw  form  a  groove  for  itself  on  the  smooth  round 
skull  is  very  great.  A  case  in  which  this  difficult}'  was  experienced  suggested 
the  idea  of  the  construction  of  a  saw  worked  within  a  case,  which  might  by 
pressure  be  held  firmly  on  the  skull  for  a  time  by  means  of  three  sliarp-pointed 
steel  pins. 

A  very  useful  modification  of  the  trephine  is  made  by  Messrs.  Weiss  by 
adding  a  '  multiplying  stock  '  with  rosehead  and  small  trephine  saw  to  the 
ordinary  case  of  bone  instruments.  By  means  of  that  instrument  a  thick  bone 
may  be  expeditiously  and  safely  perforated.  A  movable  collar  may  also  be 
added  to  the  trephines,  by  which  their  action  may  be  regulated ;  so  that  when 
the  skull  is  perforated  there  is  no  danger  of  injury  to  the  brain,  as  has  happened 
in  the  practice  of  more  than  one  eminent  operator. 

The  rosehead  is  a  most  effective  gouge  for  removing  carious  boue,  as  well  as 
a  very  convenient  instrument  for  enlarging  cloaccB  to  allow  of  an  exploration 
for  sequestra. 

The  operation  of  trephining  consists  in  the  perforation  of  a  bone  by  means  of 
the  small  cylindrical  saw,  the  trephine,  and  the  removal  of  the  piece  of  bone  so 
separated. 

It  is  practised  on  the  skull  on  account  of  fractures  of  the  bones,  1st,  when  a 
portion  of  bone  is  depressed  and  encroaches  on  the  cavitj'  of  th(!  skull, producing 
compression  of  the  brain,  and  the  fragment  cannot  otherwise  be  raised  ;  2ndly, 
for  punctured  fractures,  by  which  the  inner  table  is  splintered,  separativ.l  from 
the  outer  table,  and  lying  loose  on  the  dura  mater ;  3rdly,  for  effusion  of  blood 
or  of  inffammatory  products  between  the  bones  and  membranes,  or  between  the 
latter  and  the  brain,  the  result  of  injuries,  when  it  is  presumed  that  the  effused 
fluid  may  be  evacuated  hy  the  opening ;  and  lastly,  on  account  of  epilepsy  or 
other  affections,  when  there  is  reason  to  believe  that  the  disease  depends  on  a 
local  cause  that  may  thus  be  removed. 

It  is  an  axiom  that  the  operation  is  not  justifiatle  except  as  the  last  resource 
of  surgery  in  extreme  cases,  for  the  operation  itself  may  destroy  life. 

Again,  it  is  a  well-established  principle  that  as  little  bone  as  possible  should 
be  removed  in  effecting  the  object  of  the  operation. 

If  there  is  no  wound  of  the  scalp,  the  hair  must  be  closely  shaved  over  an 
area  of  two  or  three  inches  in  diameter ;  then  the  soft  structures  are  to  be 
divided  down  to  the  pericranium  by  crucial  incisions,  so  as  fully  to  expose  the 
bone  and  afford  space  for  the  saw.  The  old  surgeons  insisted  on  the  pericranium 
being  raised  from  the  bone  over  the  space  where  the  trephine  is  to  be  applied. 
This  is  unnecessary  ;  but  if  the  operator  wishes,  he  may  place  the  saw  on  the 
skull  and  run  his  scalpel  round  it,  so  as  to  divide  the  membrane  to  the  exact 
extent  required.  He  then  prepares  the  trephine  by  causing  the  centre-pin  to 
project  about  one-eighth  of  an  inch  beyond  the  crown  of  the  instrument,  and 
fixing  it  in  tliat  position  by  tightening  the  side-screw,  lie  now  places  the 
trephine  on  tlie  bi)ne,  and  causes  the  centre-pin  to  bore  an  aperture  so  as  to  fix 
the  crown  of  the  trephine  till  a  groove  has  been  cut  in  wliich  it  will  work. 
The  sawing  is  efii;cted  by  partial  rotations  of  the  trephine  backwards  and 
forwards,  with  a  light  hand.  As  soon  as  the  groove  is  deep  enough  to  retain 
the  saw,  the  centre  pin  must  be  raised,  as  it  wo-dd  otherwise  be  in  danger  of 
wounding  the  membranes.  The  rest  of  tlie  bone  is  to  be  divided  by  very 
cautiously  continuing  the  operation,  examining  the  groove  from  time  to  time 
by  means  of  a  quill  cut  as  an  ordinary  tootii-pick,  so  as  to  ascertain  when  the 
thickness  of  the  boue  has  been  reached. 

If  the  saw  lias  cut  through  in  one  place,  it  siiould  be  inclined  to  the  opposite 
side ;  and,  after  a  few  more  turns,  the  circuhir  piece  may  be  raised,  probably, 
by  means  of  the  elevator,  and  the  membranes  will  be  exposed.    If  the  object  of 
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the  operation  has  been  the  evacuation  of  blood,  &c.,  it  will  be  necessary  to 
divide  the  dura  mater  and  arachnoid,  unless  they  are  already  opened. 

But  how  can  the  surgeon  satisfy  himself  that  blood  or  serum  has  been 
effused  so  long  as  the  membranes  are  entire,  and  thus  justify  any  further 
proceedings  ? 

It  must  be  admitted  that  cases  occur  in  which  it  is  very  difficult  to  decide 
this  question,  and  experienced  surgeons  have  been  at  a  loss  how  to  solve  the 
problem. 

If  blood  is  eff'used  immediately  under  the  dura  mater,  that  membrane  appears 
of  a  darker  colour  than  ordinary,  and  may  be  protruded  into  the  aperture  ;  if 
serum  only  is  present,  the  surgeon  must  be  guided  by  the  presence  or  absence 
of  the  protrusion  and  of  the  rhythmical  motions  of  the  brain.  At  any  rate,  in 
a  doubtful  case  the  dura  mater  should  be  very  cautiously  incised,  so  as  to 
produce  as  little  mischief  as  possible. 

If  the  operation  has  for  its  object  the  removal  of  a  piece  of  depressed  bone 
which  cannot  be  raised  by  the  elevator  or  forceps,  and  which  does  not  allow  of 
the  employment  of  one  of  Hey's  saws,  by  which  an  angular  portion  might  be 
removed,  the  surgeon  should  sacrifice  as  little  as  possible  of  the  sound  bone. 
He  cannot  apply  the  trephine  to  the  loose  fragment,  and  must  therefore  so  far 
encroach  on  the  margin  of  the  fracture  as  to  fix  the  centre-pin  on  a  firm 
basis. 

Ho  will  therefore  of  necessity  remove  more  of  the  sound  bone  than  of  the 
fragment ;  but  in  many  cases  he  may  succeed  in  obtaining  space  for  the  elevator 
without  removing  the  entire  circle  of  bone  or  without  cutting  through  both 
tables  of  the  skull ;  for  as  soon  as  the  outer  one  is  divided  into  the  diploe,  it 
may  be  removed  by  the  elevator,  and  all  risk  to  the  membranes  may  thus  be 
avoided.  Still  it  is  better  to  take  away  the  whole  segment  than  use  much  force 
in  the  elevation  of  the  fragment,  as  more  injury  might  be  done  to  the  brain  or 
membranes. 

All  loose  fragments  should  be  removed ;  but  it  has  been  decided  by  the 
highest  authorities  that  splinters  of  bone  or  even  foreign  bodies  ought  not  to 
be  taken  away  if  their  removal  would  produce  much  bruising  or  laceration  of 
the  brain  or  of  the  membranes. 

If  there  is  no  bleeding,  the  wound  may  then  be  closed  by  replacing  the 
flaps  of  integument,  and  applying  lint  dipped  in  water,  and  a  light  bandage  to 
afford  gentle  support.  But  if  there  be  haemorrhage  it  may  be  allowed  to  con- 
tinue so  long  as  it  is  not  producing  much  impression  on  the  force  of  the 
circulation  ;  with  this  view  a  piece  of  wet  lint  merely  laid  on  the  wound  will 
suffice. 

JVecrosis  instriimenfs. — Modern  conservative  surgery  demands  the  removal  of 
portions  of  dead  bone  from  the  shafts  of  long  bones,  and  the  partial,  or  total, 
removal  of  the  short  bones  when  carious,  instead  of  the  summary  remedy  of 
amputation.  The  surgeon  therefore  requires  an  assortment  of  instruments  for 
making  such  passages  into  the  bone-case  enclosing  a  piece  of  dead  bone  as  will 
allow  of  the  introduction  of  forceps,  &c.  for  its  removal. 

These  comprise  the  trephine  and  other  saws  of  various  sizes,  and  sets  of 
bone-cutting  forceps  and  chisels,  for  making  or  enlarging  the  apertures,  and 
gouges  for  excavating  the  spongy  bones. 

Tlie  cutting  forceps  should  include  the  ordinary  straight  ones,  a  pair  curved 
on  the  flat  and  having  wide  jaws,  and  others  known  as  angular  forceps. 

Tlie  retaining  forceps  should  be  of  two  or  three  sizes,  one  bemg  bent  at  an 
obtuse  angle,  and  an  elevator  should  be  added. 

The  '  lion  forceps '  of  Fergusson  (Fig.  446)  is  a  most  useful  instrument  in  many 
operations  on  the  bones.  It  is  a  strong  straight  forceps  provided  with  two  sets  ot 
teeth,  set  at  some  distance  apart,  by  which  it  obtains  a  firm  hold  on  a  bone,  and 
enables  tlio  operator  to  steady  it  while  applying  the  saw  or  other  means  for  its 
removal.  In  such  operations  as  excision  of  the  superior  maxilla,  or  of  one  of 
the  bones  of  the  tarsus,  it  renders  the  surgeon  very  effective  service,  and  as  a 
means  of  fixing  a  bone  in  amputation  for  a  compound  fracture  it  is  invaluable. 
Indeed  it  is  applicable  whenever  the  object  of  the  operator  is  to  seize  any 
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thing  too  hard  for  the  employment  of  the  ordinary  forceps,  as  an  enchondroma, 
osteo-fibrous  tumour,  &c. 

Fig.  446. 


Lion  forct'ps.    (From  Alaw's  Catalogue.) 


The  large  director  mounted  on  a  handle  (shown  in  Fig.  447),  is  often  useful 
in  excising  portions  of  deep  seated  bones,  especially  the  head  of  the  fermur. 
The  neck  of  the  bone  having  beeu  sufficiently  cleared  of  the  soft  parts,  tlie 
concave  side  of  the  director  is  passed  around  it.  The  position  of  the  instrument 
is  then  reversed,  so  as  to  raise  the  bone  on  its  convexity,  where  the  groove  is, 
and  project  it  out  of  the  wound,  the  shaft  of  the  instrument  resting  on  the  sound 
parts,  on  either  side,  and  protecting  them  from  the  saw. 


Fig.  447. 


The  excision  director.    (From  AVeiss'i-  Catalogue.) 


The  laryngeal  cav.ula  forceps  (Fig.  448)  is  an  instrument  admirably  adapted 
for  removing  small  growths  from  the  interior  of  tlie  larynx  and  ueighbourliood 
of  the  epiglottis.  It  consists  of  a  bent  rod  terminating  in  a  pair  of  small  spring 
forceps,  which  separate  by  their  own  elasticity,  and  are  closed  by  passing  the 
canida  over  them.  The  rod  and  canula  are  attached  to  a  handle  placed  at  aljout 
a  right  angle  to  tlieir  axis,  and  the  canula  is  moved  to  and  fro  by  means  of  a 
ring,  through  which  a  finger  may  be  passed.  The  direction  of  the  forceps  may 
be  altered  to  any  angle  required,  and  the  curvature  may  also  be  increased  or 
lessened  as  desired,  as  the  canula  is  made  of  a  flexible  material,  and  the  rod 
jointed  to  enable  it  to  adapt  itself  to  the  curve  of  the  canula.  Other  forms  of 
laryngeal  forceps  are  figured  in  vol.  ii.  p.  492,  and  vol.  iv.  p.  ij8G. 

A  set  of  two  or  three  curved  canula?  for  the  trachea  is  an  indispensable 
addition  to  the  armamentarium  of  the  surgeon. 

However  the  operation  of  tracheotomy  may  be  done,  a  canula  is  required  to 
keep  the  lips  of  the  wound  patent.  They  are  now  generally  made  double,  one 
tube  passing  into  the  other,  so  as  to  allovr  of  cleansing  without  the  lislc  of 
removing  the  canula  altogether  from  the  trachea. 

A  very  useful  addition  consists  in  a  blunt  conical  trocar  to  fit  each  canula, 
and  assist  in  passing  it  into  the  trachea  through  a  small  wound. 

There  can  be  no  doubt  tliat  many  of  the  canuht;  to  be  found  in  the  shops  of 
the  instrument-makers  are  of  two  small  a  calibre  to  allow  of  the  passage  to 
and  fro  of  sufficient  air  for  the  purposes  of  respiration.  To  obviate  this. 
Dr.  Fuller  invented  a  canula  consisting  of '  a  bivalve  tube,  so  made  that  it 
may  be  introduced  closed,  the  blades  being  expanded  by  means  of  a  spring 
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as  soon  as  its  insertion  is  eflected.  The  shape  of  the  instrument  is  such  as  to 
readily  allow  of  its  admission  ;  its  size  when  opened  large  enough  to  permit  a 
free  passage  of  air,  aud  it  is  so  ccn-;tructed  as  to  prevent  obstruction  from 
mucus.* 

Fig.  448. 


Larvngoal  caniila  forceps,  d,  c.  rings  for  the  insertion  of  the  thumb  and  middle  finger, 
liolding  tlio  forceps;  c,  a  button  moved  by  the  index  finger,  and  acting  on  a 
rod  which  passes  through  the  stem  a,  and  terminates  in  two  blades,  h.  These 
blades  separate  by  their  own  elasticity,  and  are  brought  to  close  upon  the 
laryngeal  growth  by  slightly  withdrawing  the  button  c. 

The  laryni/oscope  has  been  fully  described  at  vol.  iv.  p.  514,  et  sqq. 

Two  or  three  pairs  of  curved  forceps  are  required  for  removing  foreign  bodies 
that  have  become  fixed  in  the  fauces  or  pharynx.  The  forceps  are  made  to  open 
from  side  to  side,  or  from  front  to  back,  so  as  to  enable  the  surgeon  to  seize  any 
substance  placed  across  this  passage. 

The  probang  is  necessary  to  push  down  into  the  stomach  any  foreign  body 
that  can  be  safely  and  expeditiously  removed  by  it. 

The  stomach-pump,  to  which  may  be  appended  an  enema  apparatus,  must 
also  be  at  hand.  The  self-acting  instrument  made  by  Weiss,  which  requires 
but  .1  turn  of  the  valve  for  alternating  its  action,  is  probably  the  simplest 


Fig.  440. 


Trocar  for  puncturing  the  bladder,    (b'rom  Maw's  Catalogne.) 


and  most  useful  one  in  operation.  If  the  surgeon  wishes,  he  may  have  it  made 
to  fit  his  catheters,  and  can  also  have  nozzles  adapted  for  injecting  the  meatus 
of  the  ear,  &c. 

A  set  of  elastic  oesophagus  bougies  is  necessary  for  the  treatment  of  .strictures 
in  that  canal. 

Trocars  and  canuhr,  of  which  some  may  be  graduated,  are  used  for  para- 
centesis of  the  chest,  abdomen  and  bladder,  or  for  tapping  hydroceles.  Those 
suited  for  puncturing  the  bladder  above  the  pubes,  and  through  the  rec1"m  are 
here  represented  (Figs.  449,  4o0).    The  canulse  may  be  adapted  to  a  brass 
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syringe,  or  to  the  stomach-pump,  for  injecting-  fluids  into  the  cavity  of  a 
hydrocele  or  cyst. 

The  trocars  and  canulfe  of  Thompson  and  Wells,  for  excluding  air  wliile 
used  in  the  evacuation  of  fluids  from  the  chest  and  abdomen,  are  well  adapted 
for  their  purpose  (Fig.  4.j1).  They  consist  of  canula?  to  which  elastic  tubes 
are  joined  for  carrying  away  the  fluids,  and  of  contrivances  by  which  the 
trocars  may  be  withdrawn  beyond  the  junction  of  the  elastic  tubes,  without 
permitting  the  entrance  of  air  into  the  canulte.    The  tubes  may  be  filled 


Fig.  450. 


Trocar  for  puncturing  tlip  bhidder  through  the  rectum.    (From  Mnw's  Catalogue.) 


with  water  to  exclude  air  from  the  apparatus  entirely,  and  when  in  operation 
the  lower  end  of  the  tubes  should  dip  into  the  fluid.  By  means  of  them  the 
pleural  cavity,  peritoneal  sac,  or  an  ovarian  cyst,  may  be  tapped  without  the  risk 
of  admitting  air  into  those  cavities  ;  or  they  may  be  used  in  opening  a  large 
lumbar  or  psoas  abscess,  or  a  distended  joint. 

Fig.  451. 


Trocar  for  paracentesis  thoracis.    (From  Maw's  Catalogue. 


An  ingenious  exhausting  syringe  adapted  to  a  fine  trocar  has  been  latelj' 
introduced  by  Dr.  Dieulafoy,  and  is  referred  to  in  the  essay  on  Diseases  op 
THE  Ueinary  Organs,  vol.  iv.  p.  094.  Instruments  for  effecting  the  same 
object  have  also  been  invented  by  other  surgeons. 

For  examining  the  rectum  and  vagina  one  or  more  of  the  various  kinds  of 
tubular  specula  is  necessary.  Those  that  expand  girdujilly  by  means  of  a 
screw  attached  to  the  handle  of  the  instrument  are  very  convenient  for 
operations  within  the  vagina.  The  smooth  conical  metal  ones  are  suitable  for 
the  rectum. 
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For  tlio  operations  in  the  rectum,  the  surgeon  must  have  a  set  of  bougies  for 
dilating  strictures  ;  forceps  or  hooks  for  drawing  down  hemorrhoids,  and  strong 
scissors  or  shears  for  excising  them.  Two  or  three  needles,  having  their  eyes 
near  the  points,  and  set  in  handles,  as  used  for  applying  ligatures  to  naevi,  are 
very  useful  in  operations  in  tlie  rectum. 

The  forceps  (Fig,  452)  are  useful  in  seizing  and  holding  hagmorrhoidal  excres- 
cences.   Curling's  clamp  (Fig.  453)  and  Smith's  clamp  (figured  in  vol.  iv.  p.  807) 


Fig.  452. 


Pile-forceps.    (From  Maw's  Catalogue.) 


merit  praise  for  the  objects  they  profess  to  attain,  namely,  holding  hsemorrhoidal 
and  other  growths,  and  preventing  haemorrhage. 

No  instruments  are  of  more  importance  to  tlie  surgeon  than  those  used  in 
operations  on  the  urethra  and  bladder.    They  are  of  iutiuite  variety — the 


Fig.  453. 


Curling's  clamp.    (From  Maw's  Catalogue.) 


products  of  the  ingenuity  of  many  of  the  greatest  operators  of  all  times.  Ta 
enumerate  them  would  require  much  time  and  space ;  such  only  as  are 
adopted  by  surgeons  generally  will  be  noticed  here,  without  any  disparagement 
to  others. 

In  the  first  place,  a  good  set  of  about  eight  or  ten  silver  catheters,  having 
wooden  handles,  as  recommended  by  the  late  Sir  Benjamin  Brodie,  should  be 
in  the  possession  of  every  surgeon.  One  or  two  small  ones  for  children  are 
also  very  often  required.  A  very  long  one,  having  a  large  curve,  may  be 
needed  for  cases  of  enlarged  prostrate  gland ;  a  double-way  catheter  for 
injecting  the  bladder;  and  one,  opening  at  the  extremity,  and  fitted  with  a 
flexible  metal  piston  for  use  when  the  bladder  contains  blood-clots,  is  very 
serviceable. 

In  addition  to  these,  the  surgeon  should  have  a  dozen  elastic  catheters,  in 
graduated  series,  fitted  with  wire  stilettes,  and  a  few  straight  solid  bougies. 

For  tapping  the  bladder  per  rectum,  he  requires  the  curved  vesical  trocar 
and  canula  (Fig.  450).  All  these  instruments  sliould  tit  one  or  more  nozzles  of  a 
syringe,  and  a  set  of  soft-wood  conical  plugs  should  be  kept  to  close  them  when 
required. 

The  surgeon  will  often  find  it  very  convenient  to  be  provided  with  a  small 
bottle  of  oil  in  his  catheter-case. 

A  set  of  smooth  steel  sounds,  shaped  as  ordinar)'  catheters,  enables  the 
surgeon  to  treat  some  strictures  that  are  otherwise  very  troublesome  to 
manage. 

Modern  surgeons  especially  have  contrived  various  instruments  for  the  treat- 
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ment  of  refractory  strictures  of  the  urethra  on  other  principles  than  that  ot 
gradual  dilatation.  Amongst  them  are  the  urethrotomes  of  Fergusson,  Tliomp- 
son,  Syme,  Stafford,  Wood,  &c.,  for  dividing  portions  of  the  urethra ;  and  the 


Fig.  454. 


Buchanan's  rectangular  lithotomy  staiF, 
(From  Maw's  Catalogue.) 


dilators  of  Holt,  Waldey,  &c.,  for  distending  strictures.  No  douht  all  these 
instruments,  in  careful  hands,  fulfil  the  purposes  for  which  they  were  in- 
tended; but  they  require  skill  and  judgment  in  their  employment. 

For  exploring  the  bladder  in  search  of  stone,  &c.,  the  surgeon  requires  a  set 
of  steel  sounds  of  various  sizes  and  curves.  They  should  be  well  polished,  and 
have  smooth  handles  ;  their  extremities  should  be  round  and  smooth.  Then 
for  incising  the  urethra  a  set  of  grooved  staffs  is  essential.  Some  surgeons  have 
them  grooved  at  one  side ;  others  on  their  convex  surface.    Some  use  them  of 
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Fig.  4.59. 
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abrupt  curves,  some  of  gradual,  aud  others  straight.  It  is  well  to  have  an 
abrupt  stop  in  the  groove  near  the  end  of  the  staft^  and  the  groove  itself  should 
be  as  deep  as  possible. 

Some  surgeons  employ  the  rectangular  staffs  of  Buclianan  (Fig.  454)  and 
Hutchinson  in  lithotomy.  The  Iniives  used  by  the  great  operators  of  our  time, 
(Figs.  4o')  to  457)  are  somewhat  varied  ;  but  may  be  styled,  in  general  terms, 
long-handled  scalpels  for  cutting  into  the  urethra,  and  beaked  knives  for 
incising  the  prostate. 

Surgeons  seem  still  divided  in  opinion  as  to  whether  a  lithotomy  knife 
should  or  should  not  be  '  beaked.'  Perhaps  the  latter  is  the  safer.  But  if  the 
operator  can  rely  on  his  hf.nd  that  tlie  knife  shall  not  leave  the  groove  of  the 
staff,  the  shape  suggested  by  Listen  is  the  most  handy.  These  points,  how- 
ever, have  been  discussed  in  the  article  on  lithotomy. 

For  the  removal  of  stone  from  the  bladder,  forceps  of  many  shapes  and  sizes 
are  required  to  meet  all  the  exigencies  of  practice.  Probably  few  experienced 
surgeons  would  be  content  with  the  choice  of  less  than  a  dozen  pairs ;  and 
occasionally  nothing  but  the  spoon-scoop  will  enable  the  operator  to  extract  a 
stone  or  fragments  of  one ;  therefore  one  or  two  should  be  kept. 

Sometimes  a  scoop  curved  laterally  on  its  handle  will  prove  a  very  convenient 
instrument  for  reaching  a  stone  behind  the  prostate.  This  instrument  is  much 
recommended  by  Sir  11.  Thompson. 

Fig.  458  represents  Weiss's  catheter  scoop,  which  was  originally  made  on  the 
suggestion  of  Sir  II.  Thompson  for  injecting  and  removing  the  debris  of  calculi 
from  the  bladder,  and  which,  by  the  addition  of  the  stopcock,  is  also  made  useful 
for  measuring  the  size  of  the  stone  and  for  sounding. 

Figs.  459  to  462  show  some  of  the  forms  of  lithotrite  in  ordinary  use. 
Fig.  459  is  the  one  known  as  '  Brodie's/  in  which  the  male  and  female  blades 
are  moved  on  each  other  by  a  button,  and  the  stone  crushed  by  the  screw  in  the 
stem.  The  instrument  is  provided  with  a  handle  which  can  be  removed  at 
pleasure.  Fig.  460  shows  one  of  the  forms  of  the  rack  and  pinion  lithotrite, 
which  is  called  '  Fergusson's ; '  the  instrument  is  represented  with  a  handle, 
which,  however,  is  no  part  of  the  apparatus,  but  is  merely  added  in  order  to 
steady  it  in  the  operator's  hand,  and  can  be  removed  at  pleasure.  The  blades 
are  disengaged  from  each  other  by  pressing  either  upon  a  trigger  or  button  close 
to  the  handle,  and  similarly  brought  again  into  gear,  when  they  are  pressed 
down  upon  the  stone  by  screwing  the  nut  at  the  top  of  the  instrument. 
Fig.  461  sliows  another  and  very  convenient  form  of  rack  and  pinion  lithotrite, 
known  as  '  Civiale's.'  When  the  two  upper  nuts  marked  A  correspond  to  those 
marked  B,  the  blades  are  movable  on  each  otiier ;  Avhen  the  stone  is  found,  the 
blades  are  at  once  brought  into  gear  by  bringing  the  two  nuts  A  perpendicnlar 
to  those  marked  B,  and  then  the  blades  are  screwed  home  by  the  handle  0. 

The  improved  lithotrite  of  Weiss  (Fig.  462)  leaves  little  or  nothing  to  be 
desired  as  a  means  for  crushing  a  stone  in  the  bladder.  It  is  divested  of  the 
awkward  handle  of  former  instruments,  and  has  in  its  place  a  short  cylinder, 
which,  being  placed  on  the  axis  of  tlie  instrument,  forms  a  convenient  hold  for 
the  operator.  It  can  be  worked  by  means  of  its  screw,  or  as  a  percussion 
lithotrite.  The  screw  is  fixed  or  disengaged  iir  a  moment  by  sliding  a  button  (A) 
along  the  cylinder,  or  simply  by  pressing  it  with  the  finger,  without  communi- 
cating any  motion  to  the  sliding  portion  of  the  instrument.  The  male  blade 
is  pushed  home  by  turning  the  screw  on  the  end  of  the  lithotrite.  There  can 
be  no  doubt  that  the  motion  of  the  screw  is  much  better  adapted  for  the 
purpose  than  that  of  the  rack  and  pinion.  The  instrument  has  also  the  great 
advantage  of  being  easily  taken  to  pieces,  cleaned,  and  re-adjusted ;  and  such 
portions  as  are  liable  to  rust  are  silver-plated. 

Powerful  lithotrites  have  been  invented  for  breaking  a  stone  which  is  too 
large  to  allow  of  its  extraction  by  the  wound  made  in  the  ordinary  operation 
of  lithotomy,  but  are  seldom  used  or  needed. 

In  addition  to  the  instruments  above  enumerated,  the  surgeon  may  require 
some  means  of  removing  a  small  calculus  that  has  become  impacted  in  the 
urethra.    For  this  purpose  a  long  slender  straight  forceps  has  been  contrived. 


Fei'gusson's  lithotritc. 


Civiale's  lithotritc. 
(From  Weiss's  Catalogue.) 


Weiss's  lithotrite. 
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A  forceps  closed  by  means  of  a  canula  is  also  Avell  adapted  for  tlie  same 
purpose. 

Uterine  msiniments. — IMost  of  the  instruments  used  by  surgeons  in  operations 
on  the  female  g-enital  organs  have  been  already  spoken  of  in  the  essay  on  the 
Surgical  Diseases  of  Women.    We  shall  here  only  figure  two  ingenious 


Ficf.  4G.3. 


{Sliding  valsellum  forceps  for  tumours,  especially  those  of  the  uterus. 
(From  Weiss's  Catalogue. ) 


instruments  devised  by  Messrs.  Weiss,  and  which  occasionally  prove  serviceable 
in  the  more  complicated  operations.    Fig.  463  shows  a  pair  of  hooked  forceps, 

Fia.  464. 


Self-supporting  speculum — devised  by  Messrs.  AVeiss — for  operations  on  the  female 
genital  organs  in  which  it  is  convenient  to  dispense  with  the  aid  of  an  assistant. 


1086 


SURGICAL  INSTRUMENTS. 


the  blades  of  -which  being  separable  from  eacli  other,  can  be  fixed  into  any 
accessible  parts  of  the  tuniour,  and  connected  by  means  of  the  screw  at  any 
part  corresponding  to  the  notches  shown  in  the  figure — securing  a  grasp  of  a 
tumour  of  almost  any  form,  the  consistence  of  which  is  sufficient  to  afford  a 
hold  to  the  hooks.  Fig.  4(54:  .shows  an  apparatus  for  fixing  a  .speculum  in  the 
lower  wall  of  the  vagina,  and  thus  dispensing  with  the  services  of  an  assistant, 
or  sparing  his  labour  in  a  protracted  operation,  as  for  vesicovaginal  fistula. 
Tiie  speculum  is  fi.xed  at  any  angle  which  may  be  found  convenient  into  an 
upright  stem,  to  which  is  attached,  at  a  proper  height,  regulated  by  a  screw,  a 
frame  which  is  padded  with  a  napkin  and  adapted  Ao  the  sacrum.  The  instru- 
ment, having  been  properly  adju.sted,  will  keep  its  own  position. 

JSye  {iiKfriuiiciiffi. — These  may  be  classed  under  two  heads  :  1st,  instruments 
employed  in  diagnosis  ;  2nd,  operative  instruments. 

Under  the  first  head  must  be  mentioned  that  most  essential  instrument,  the 
ophthalmoscope.  Though  very  many  forms  of  this  instrument  arc  employed 
by  surgeons,  two  or  three  only  need  bi;  noticed  here.  For  all  ordinary  pui-poses, 
the  ophthalmoscopes  of  Lii.'breich,  Coccius,  and  Zehender  are  recommended. 
They  are  very  portable,  of  small  cost,  and  of  simple  construction,  and  are, 
further,  of  easy  application.  With  any  one  of  these  the  eye  may  be  effectively 
explored;  but  the  two  first  named  are  more  suitable  for  the  indirect  mode  of 
examination,  and  the  latter  for  the  direct. 

The  large  iixed  instrument  of  Liebreich  (Fig.  -Ki-j)  is  Avell  adapted  for  class 
purposes,  or  for  taking  drawings.  Small  ophthalmoscopes  that  may  be  carried 
in  the  waistcoat-pocket  are  very  convenient,  and  likely  to  be  at  hand  when 
required.  At  the  writer's  suggestion,  the  mirror  has  been  mounted  as  an 
ordinarj'  pocket  lens,  and  occupies  less  .space  than  a  watch  (Fig.  4(i(J) ;  and, 
being  made  of  glass,  it  is  less  likely  to  become  tarnished  than  metallic  specula. 
The  binocular  ophthalmoscopes  of  Giraud-Teulon  and  Laurence  atlbrd  beautiful 
views  of  the  interior  of  the  eye  ;  and  as  the  observer  is  enabled  to  use  both 
his  eyes  at  once,  he  sees  with  less  liglit,  and  can  minutely  scrutinise  the  details 
of  the  stereoscopic  image  without  sense  of  I'atigue,  and  can  judge  more 
accurately  of  relief  and  depth  than  when  using  only  one  eye. 

For  side-illumination  of  eyeball,  two  onlinary  lenses,  of  about  two-inches 
focus,  are  required.    A  good  oil-  or  gas-lamp  is  also  essential. 

For  the  subjective  examination  of  the  eye,  the  surgeon  should  have  two 
sets  of  spherical  lenses,  of  foci  varying  from  two  inches  to  80  inches ;  one  set 
being  convex,  the  other  concave.  A  series  of  cylindrical  lenses  is  also  required 
for  the  investigation  of  astigmatism  ;  and  also  a  stenopeic  apparatus.  For 
examining  cases  of  paralysis  of  the  muscles  of  the  eye,  a  series  of  prisms  should 
be  provided. 

Then,  as  test-objects  for  ascertaining  the  acuteness  of  vision,  and  for  future 
comparison,  the  scale  of  type  invented  by  Snellen  is  an  invaluable  aid.  It  has 
been  recently  adopted  by  the  Government  as  a  standard. 

The  instruments  required  for  the  ordinary  operations  performed  on  the  eye  at 
the  present  date  consist  of  the  usual  cataract-knife,  or  that  of  Beer  modified  by 
Sichel,  &c.  ;  the  sharp  hook  for  lacerating  the  lens-capsule  ;  DavieFs  spoon  ;  a 
bistoury  for  enlarging  sections  of  cornea,  or  scissors;  Jiiger's  cornea-knives, 
straight  and  bent ;  iris-forceps  and  Tyrrell's  blunt  hook ;  curved  iris-scissors, 
Schuift'.s  spoons  or  Critchett's  extractor,  Liier's  forceps  and  scissors,  forceps 
for  fixing  the  eye,  strabismus  scissors  and  hook,  cilia-forceps,  needle-holder, 
suture-needles,  entropium-forceps,  spring-wire  speculum  for  holding  the  eyelids, 
set  of  probes  for  lachrymal  canals  and  nasal  duct,  director  for  opening  the 
punctum,  cautery-needle,  broad  cutting-needles,  and  two  of  Dalrymple's  needles. 
The  needles  may  be  very  conveniently  fixed  in  two  handles  and  slide  as  in  a 
pencil-case.  Tyrrell's  iris-hook  should  be  made  of  silver  or  platinum,  so  that 
it  may  be  bent  as  required. 

Many  other  instruments  adapted  to  special  purposes  are  used  by  ophthalmic 
surgeons,  which,  though  not  absolutely  indispensable,  yet  are  of  so  frequent 
application  that  they  deserve  to  be  noticed  in  this  enumeration  of  eye-instru- 
uieuts. 
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Sucli  are  tlie  'stopped'  needles  of  Bowman,  which  are  provided  with 
shoulders  to  prevent  their  passing  too  deeply  into  the  ej'e,  while  both  are  being 
used  at  the  same  time— as  in  lacerating  a  membrane  which  occludes  the  pupil ; 
the  canula-lancet  of  Bowman  for  strictures  of  the  lachrymal  canals ;  Ilulke's 
, needle  (set  iu  a  handle),  for  inserting  sutures  in  the  conjunctiva;  Snellen's 
forceps  for  the  e3'elids,  to  restrain  bleeding  while  operating  for  entropium,  &c. ; 
,  an  ivory  spatula  for  raising  the  lids  and  protecting  the  eyeball  while  applying 
.the  actual  cautery,  &c. ;  Dixon's 'little  spatula,  to  replace  the  iris  when  pro- 
lapsed ;  Uesmarre's  elevators,  for  the  eyelids  ;  Streatfeild's  forceps  for  fixing  the 
eye  ;  line  scissors  for  enlarging  the  lachrj^mal  punctum  ;  White  Cooper  s  curved 
forceps,  for  Liter's  canula   instrument ;  Critcliett's  bent  cutting-neddle,  for 


Fig.  4Go. 


Litbreich's  ojihtlialiiiosGo'pe. 


making  a  small  aperture  lu  the  cornea :  the  '  suction-curette  '  of  Mr.  Teale,  juu. 
and  those  of  Mr.  Bowman  and  Dr.  Bader,  for  the  removal  of  cataracts  of  such 
consistence  that  they  nuiy  be  thus  removed  through  a  small  .aperture. 

Almost  all  these  instruments  are  delineated  in  the  illustrated  catalogues  of 
surjiical  instruments  published  by  "Weiss  and  Maw,  in  the  Atlas  chinir.  Indrtt- 
vu'nte  und physikaUscJitT  Apparate  fiir  Avrzte,  by  Leiter,  A^ienua,  18(J8  ;  and  in 
Dr.  Cessner's  work,  Chinmjisclie  Iiisti  innevte,  Vienna,  186.3  ;  to  all  of  which 
the  writer  has  been  indebted  for  some  of  the  descriptions  of  the  instruments  as 
well  as  for  the  figures. 


Fi'ffcttpre-ajjpunttuis, — The  appliances  invented  for  the  Irtatmeut  of  fractures 
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of  the  bones  are  almost  innumerable ;  so  much  so,  that  a  bare  enumeration  of 
them  would  fill  a  goodly  volume. 

It  would,  therefore,  be  out  of  place  to  attempt  to  do  justice  to  the  different 
apparatus  in  these  pages  ;  but  some  are  of  such  importance  that  some  allusion 
must  be  made  to  them  in  a  systematic  work  on  surgery ;  and  though  we  cannot 
afford  space  to  mention  others,  we  are  not  insensible  to  their  value. 

Mr.  Luke's  fracture-bed  is  one  of  the  most  useful  that  has  been  contrived, 
and  as  it  is  not  so  well  known  as  it  deserves,  we  shall  give  a  short  description 
ofit.       _  _ 

It  consists  of  a  light  wooden  bedstead,  on  which  the  mattress  is  placed,  and 
of  a  frame  to  which  a  canvas  stretcher  is  fixed,  having  an  aperture  about  its 
centre  of  about  eight  or  ten  inches  diameter  ;  on  this  the  bedclothes  are  laid 
and  the  stretcher  lies  between  them  and  the  mattress.  The  frame  is  attached 
to  the  bedstead  by  two  iron  bands  on  each  side,  so  as  to  allow  of  a  similar 
motion  to  that  of  the  '  parallel  ruler.'  A  curved  iron  arm,  carrying  a  windlass 
and  leather-band,  slides  into  an  aperture  in  the  end  of  the  bedstead,  and  when 
out  of  use  may  be  removed  ;  to  the  free  end  of  the  strap  is  fixed  a  hook,  and 
on  the  end  of  the  frame  an  eye,  to  correspond  when  required  for  a  patient. 
Two  small  blankets  should  be  folded  on  the  stretcher  so  as  to  allow  of  their 
being  separated  opposite  the  aperture  in  the  canvas,  and  two  sheets  should 
be  folded  in  the  same  way ;  the  patient,  being  placed  on  them,  may  then  be 
covered  with  the  upper  bedclothes  as  in  an  ordinary  bed.  To  raise  him 
while  using  the  bedpan,  the  curved  arm  is  to  be  fixed  to  the  bottom  of  the 
bedstead,  the  strap  hooked  on  the  frame ;  and  on  turning  the  windlass  he 
will  be  gently  raised  from  the  mattress,  and  ma)^  be  retained  in  that  position 
as  long  as  necessary  ;  the  bedclothes  are  then  separated  over  the  aperture,  and 
the  bedpan  placed  under  the  stretcher ;  he  may  then  be  gradually  lowered  upon 
the  mattress,  the  windlass  removed,  and  the  apparatus  remains  as  an  ordinary 
bed. 

In  cases  of  fracture  or  other  injury  of  the  spine,  or  of  the  femur,  &c.,  this 
elevating  bedstead  is  invaluable,  as  it  avoids  all  necessity  of  moving  from  day 
to  day. 

Earle's  or  Amesbury's  fracture-bed  is  provided  with  three  inclined  planes  for 
the  patient's  body,  thighs,  and  legs,  which  are  so  arranged  that  the  angles 
which  they  form  with  each  other  may  be  altered  at  pleasure,  and  therefore 
enable  the  surgeon  to  flex  the  thighs  on  the  pelvis,  or  the  legs  on  the  thighs,  as 
he  requires.  The  planes  should  also  admit  of  lengthening  or  shortening,  as  a 
case  may  demand. 

This  bed  is  thought  of  service  in  the  treatment  of  fractures  of  the  neck  and 
upper  portion  of  the  shaft  of  the  femur.  Some  surgeons  employ  it  also  in 
fractures  of  the  middle  and  lower  thirds,  and  in  fractures  of  the  tibia  and  fibula 
attended  with  tilting  of  the  ends  of  the  bones.  But  the  same  ends  are  usually 
now  attained  by  simple  means. 

Liston's  thigh-splint  is  described  at  p.  615,  vol.  ii. 

Skipton's  splint  is  described  at  p.  629,  vol.  ii. 

Lonsdale's  apparatus  for  fracture  of  the  patella  is  described  at  p.  624, 
vol.  ii. 

Salter's  '  swing '  for  fractures  of  the  leg  is  described  at  p.  6-30,  vol.  ii. 

The  hydrostatic  bed  of  Dr.  Arnott  is  one  of  the  most  valuable  inventions 
of  modern  times,  and  is  almost  indispensable  in  the  treatment  of  patients  long 
bedridden,  and  disposed  to  ulceration  or  mortification  from  continued  pressure. 
It  consists  of  an  oblong  trough  partially  filled  with  water,  and  covered  with 
Mackintosh  cloth  securely  fixed  to  the  top  of  the  trough,  but  floating  loosely 
on  the  surfiice  of  the  water,  so  as  to  allow  the  patient  to  lie  equably  supported 
by  partial  displacement  of  the  water. 

The  same  purpose  is  attained  in  a  less  degree  by  means  of  mattresses  or 
cushions  made  of  impervious  cloth,  so  aa  to  contain  water.  But  as  the  water- 
bed  and  mattress  are  very  expensive,  and  unless  treated  with  great  care  will  be 
soon  destroj'ed,  they  have  been  to  a  great  extent  superseded  by  bedsteads 
having  spiral  wire-springs  to  afford  the  desired  elasticity,  or  bands  with  rings  of 
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caoutchouc  attached  to  their  extremities.    The  latter  are  very  effective,  and 
allow  of  easy  adjustment  by  placintj  the  bands  and  rings  as  required. 

Spinal  curvature. — For  the  treatment  of  this  deformity  two  kinds  of  ap- 
paratus may  be  employed  :  first,  that  which  is  intended  to  keep  a  weak  spine 
straight,  or  to  prevent  an  increase  of  curvature  in  its  early  stages ;  secondly, 
that  which  professes  to  press  back  displaced  vertebrae  by  acting,  by  means  of  a 
pad,  on  the  ribs. 

The  first  is  made  by  adding  side  steel  crutches  to  the  common  French  stay, 
which  is  laced  up  from  behind,  and  closed  in  front  by  metal  eyelet-holes.  These 
stays  should  be  fitted  to  the  patient  very  much  too  tight  for  ordinary  use.  Next, 
the  surgeon  marks  by  a  pencil  the  exact  situation  which  the  side  steel  crutch 
should  occupy.  By  means  of  a  long  piece  of  lead  he  takes  an  exact  impression 
of  the  form,  and  by  such  means  the  steel  crutch  can  be  moulded  and  fitted  on 
within  the  stay  on  either  side. 

To  this  may  be  added  a  steel  plate  to  press  on  the  convexity  of  the  curve,  or 
numerous  steels  of  small  size  to  give  strength  where  it  is  required.  Such  an 
apparatus,  carefully  made  and  constantly  worn,  will,  with  due  care,  prevent 
the  sinking  of  the  spine  and  the  attendant  visceral  displacements. 

The  second  variety  of  apparatus  is  intended  to  correct  an  established  spinal 
curvature.  Under  all  circumstances  the  principle  is  the  same,  being  a  modifi- 
cation of  '  Tavernier's  belt.'  A  padded  steel  belt  coes  round  the  pelvis  ;  steel 
crutches  extend  thence  on  either  side  to  the  axillre  ;  a  webbing- strap  passes 
across  the  che-t;  and  a  pad,  moved  by  a  cogwheel,  acts  on  the  convexity  of 
the  curve.  If  there  be  two  curves,  two  movable  pads  are  requisite.  Cog- 
wheels are  attached  to  the  side  crutches. 

This  is  the  apparatus  of  which  it  is  said  an  almost  daily  attendance  on 
the  part  of  the  surgeon  is  necessary  to  effect  a  cure  by  means  of  cogwheels  and 
screws. 

If  we  divest  the  subject  of  charlatanism,  we  must  confess  that  a  patient,  the 
subject  of  progressive  curvature,  may  derive  inuch  benefit  from  carefuUy-Hpplied 
and  slowly  increasing  pressure,  such  as  may  be  obtained  by  the  use  of  this  in- 
strument. When  once  the  vertebrae  have  become  altered  in  shape  and  thinned 
towards  the  concavity  of  the  curve,  no  complete  cure  can  be  ellected. 
But  in  a  very  great  number  of  cases  the  patient's  condition  may  be  greatly 
ameliorated. 

Nearly  every  practitioner  of  this  branch  of  the  profession  has  affixed  his 
name  to  some  apparatus  or  another;  they  are  in  most  points  similar. 

Contracted  cicatrix. — The  treatment  by  slow  extension  and  by  direct  pres- 
sure of  deformities,  caused  by  the  contraction  of  large  cicatrices  after  burns, 
or  other  causes  of  extensive  destruction  of  the  integument,  is  a  subject  meriting 
attention.  The  apparatus  used  to  straighten  a  contracted  limb  is  similar  to 
that  already  described  as  applicable  to  cases  of  contraction  after  disease  of 
the  articulation ;  that  employed  to  stretch  tiie  contracted  integument  of  the 
neck  is  a  variety  of  the  spinal  apparatus  with  a  movable  piece  of  padded  steel, 
worked  with  a  screw,  and  passing  round  the  head.  The  principle  is  in  all  in- 
stances the  same — the  very  slow  and  gentle  application  of  the  extending  power. 
If  the  skin  cracks,  the  apparatus  must  be  removed  until  the  wound  is  closed ; 
and  during  the  period  of  healing,  the  parts  inevitably  become  recontracted. 
After  a  sufficiently  protracted  course  of  treatment,  the  extended  cicatrix  loses 
its  disposition  to  gather  up  in  puckered  folds. 

Direct  pressure  is  also  useful  in  certain  cases :  it  renders  a  hardened  cicatrix 
soft  and  pliant.  It  may  be  effected  by  the  use  of  metal  plates,  of  leather,  or  of 
gutta-percha  bound  carefully  on  the  affected  part. 

All  such  methods  are  preferable  to  the  use  of  the  knife. 

Contracted  Joints. — The  extension  of  limbs  contracted  after  disease  of  joints 
is  effected  by  a  well-padded  apparatus  worked  by  a  cogwheel.  All  the  plates 
of  metal  surrounding  the  limb  should  be  broad,  that  tlie  pressure  mavnot  cut 
into  the  flesh.  If  the  patient  is  able  to  move  about,  a  boot  may  be  attached 
io  the  irons.  If  he  be  confined  to  bed,  a  thin  slipper  with  a  metal  sole  is  more 
appropriate.  Ihe  movements  at  the  joint  should  resemble  the  natural  move- 
VOL.  V.  4  A 
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inents  of  the  limb:  thus,  at  the  elbow  and  the  knee,  the  simple  movement  of 
extension  and  flexion  will  suffice  ;  while  at  the  hip  there  will  be  needed  the 
movements  of  flexion  and  extension,  abduction  and  adduction ;  also  rotation. 
For  each  of  these  a  special  screw  is  requisite ;  and  the  whole  apparatus  must 
be  attached  to  the  body  by  a  pelvic  band. 

Artificial  limbs. — Tlie  manufacture  of  artificial  limbs  is  a  subject  of  the 
deepest  interest  to  both  patients  and  surgeons ;  and  sufficient  attention  has  not 
yet  heen  given  to  the  labours  and  intelligent  researches  of  those  gentlemen  who 
have  devoted  their  minds  to  this  important  subject.  It  is  true  that  the  further 
the  amputation  is  performed  from  the  trunk,  the  less  the  chance  of  death,  but 
there  are  manv  otlier  points,  even  supposing  the  wound  to  be  healed,  which 
merit  more  careful  e^quir3^  Between  the  old  wooden  leg  and  the  present 
artilicial  limb  the  difference  is  immense,  and  the  point  now  to  be  obtained  is 
the  co-aptation  of  the  surgical  operation  with  the  means  afforded  of  mechanical 
relief  to  the  patient. 

Among  the  earliest  and  most  earnest  of  workers  in  this  mechanical  branch  of 
suro-ery  stands  Mr.  William  Robert  Grossmith.  For  nearly  a  century  he  and 
his  successors  have  carried  on  their  honourable  calling. 

In  a  pamphlet  published  in  18o7,  it  is  explained  that  the  term  '  cork  legs  ' 
means  that  the  framework  of  the  English  legs  has  always  been  constructed  in 
wood,  cork  being  used  for  the  external  shaping.  The  first  improvement  con- 
sisted in  the  substitution  of  wooden  sockets,  fltted  to  the  stump,  and  a  verj^ 
lio-ht  frame  of  wood  covered  with  cork  for  the  lower  part  of  the  limb,  in  lieu 
of  the  heavy  steel  uprights  and  coverings  of  thick  leather  used  elsewhere. 

An  artificial  limb  must  be  always  made  of  wood ;  the  finest  productions  in 
steel  will  not  bear  the  constant  wear  and  the  effiicts  of  changes  in  climate ; 
extreme  lightness  must  be  combined  with  extreme  durability,  and  then  the 
greatest  possible  amount  of  movement  must  be  obtained.  Mr.  Sleath  was  the 
inventor  of  the  kneeling  artificial  leg  ;  also  the  invaluable  '  locking  joint '  to  the 
common  wooden  leg;  and  he  enjoyed  a  high  reputation  till  his  death,  when  he 
was  succeeded  by  Mr.  Williamson,  wlio,  finding  that  spiral  springs  were  apt  to 
break  devised  a  new  principle.  The  exterior  form  of  the  limb  was  worked 
entirely  of  willow,  which  he  found  was  equally  liglit  in  weight,  and  far  more 
lastinn-'than  a  mixture  of  cork  and  wood;  it  was  also  much  easier  to  be  shaped, 
Avith  anatomical  exactness,  to  tlie  model  of  the  living  limb  it  liad  to  represent. 
Then,  to  get  rid  of  the  clumsy  '  patella  strap,'  he  reversed  the  action  of  the 
joint,  and  by  making  a  circular  chamber  in  the  anterior  part  of  it,  and  passing  a 
steel  pin  through  the  posterior,  he  was  enabled  to  make  a  perfect  stop  admitting 
of  easv  regulation. 

It  has  been  rightly  observed  by  Mr.  Gray  that  amputation  having  been 
performed,  the  work  of  the  operator  is  over  ;  that  it  is  rarely  considered  within 
his  province  to  attend  to  the  construction  of  the  artificial  substitute,  and  here 
the  services  of  the  members  of  the  mechanical  department  of  the  profession 
may  be  said  to  commence. 

It  must  be  remembered  that  in  no  case  where  the  operation  is  made  through 
the  les  or  thigh,  can  the  person  rest  easily  the  end  of  the  stump  upon  the  arti- 
ficial support.  It  is  only  where  a  part  of  the  sole  of  the  foot  is  made  to  cover 
the  bone  that  the  end  of  the  truncated  limb  will  sustain,  without  pain  or  injury, 
the  wei"'ht  of  the  body.  It  is  likewise  to  be  borne  in  mind,  that  the  greater  the 
leno'th  of  the  limb  that  remains  after  amputation,  the  greater  will  be  the  ease, 
steadiness,  and  the  power  in  commanding  the  artificial  support,  and  the  greater 
therefore  the  facilitj'  of  progression.*  Amputations  of  the  leg  should  not  be  per- 
formed on  children,  but  the  lower  third  of  the  thigh  unhesitatingly  selected,  for 
this  verv  important  reason,  that  the  amputated  limb  ceases  to  grow  in  uniformity 
with  its  fellow,  and  the  patient  is  doomed  to  the  additional  inconvenience  of 
havinf  one  knee-joint  elevated  perhaps  some  inches  above  the  other,  and  impart- 
ing to'^his  gait  a  peculiarly  grotesque  appearance.f 


*  Gray,  Automatic  Mechanics,  p.  46. 
t  Lancet,  February  14,  1854. 
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The  usual '  wooden  leg,'  (Fig.  467),  suited  for  working  persons,  is  composed  of 
the  bucket,  to  which  is  attached  the  *  pin,'  to  ensure  connection  between  i  and 
the  ground. 

The  most  eligible  stump  for  the  adaptation  of  an  artificial  leg,  below  the  knee, 
is  obtained  by  amputation  at  the  lower  third  of  the  leg.  The  same  remark 
applies  to  the  thigh,  the  lower  third,  when  possible,  being  the  most  convenient, 
situation — the  conical  form  of  the  stump  being  best  adapted  to  tit  the  socket  or 
bucket  of  the  artificial  leg. 

The  common  wooden  leg  is  best  suited  to  a  poor  man  :  artificial  limbs  require 
an  annual  outlay  and  expenditure  to  keep  them  in  repair,  because,  owing  to  the 
friction,  both  the  joint  and  the  tendons  get  loose. 

Fig.  467.  Fig.  468.  Fig.  469. 


Wooden  legs  (from  Maw's  Catalogue).  Fig.  467  is  the  common  bucket-leg.  Fig.  468 
represents  a  rough  kind  of  artificial  leg  for  eases  of  amputation  at  the  lower 
third  of  the  thigh.  A  foot  properly  constructed  would  add  to  the  appearance  of 
the  limb.  Fig.  469  is  the  usual  limb  for  cases  of  amputation  at  the  upper  part 
of  the  tibia,  when  the  patient  bears  upon  the  knee. 

Amputations  of  the  foot  and  ankle,  such  as  those  known  by  the  names  of 
Chopart,  Syme,  &c.,  when  properly  performed,  and  in  cases  where  there  is 
plenty  of  integument  to  enable  the  patient  to  bear  the  weight  of  his  body  on 
the  end  of  the  stump,  require  nothing  but  a  common  boot,  the  front  part  filled 
with  cork,  and  in  some  cases  provided  with  lateral  steel  supports  inserted 
ij  between  the  linings  of  the  boot. 

I  If  the  converse  prove  to  be  the  case,  and  the  patient  cannot  bear  his  weight 
I  on  the  end  of  the  stump,  then  a  leg  hsis  to  be  '  built  up,'  the  bearings  being 
]  from  below  the  knee,  leaving  the  end  of  the  stump  free.  These  cases  are  always 
unsatisfactor}',  as  the  bulbous  extremity  of  the  stump  gives  the  leg  a  very  ugly 
appearance.  As  many  of  these  operations,  Syme's,  Pirogoff's  and  others,  are 
unsuccessful  in  these  respects,  it  is  a  question  whether  amputation  at  the  lower 
third  of  the  leg  is  not  the  more  desirable  operation.  All  artificial  limbs,  whether 
cases  of  amputation  above  or  below  the  knee,  are  made  of  wood,  with  the  socket 
accurately  adjusted  to  fit  the  circumference  of  the  limb,  the  end  of  the  stump 
being  left  free.  They  have  lateral  steel  joints  for  flexion ;  but  -.stopped  in  front 
to  prevent  the  falling  backwards  of  the  limb.  Behind  are  tendons  or  springs, 
to  represent  the  tendo  achillis,  and  the  same  in  front  to  represent  the  elevations 

4  A  2 
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of  the  foot.  The  patient  in  walking  throws  the  limb  backwards,  thus  making 
pressure  on  the  substitute  for  the  os  calcis  and  causing  the  toes  to  point  down- 
wards. 

Tn  the  artificial  leg  for  operations  above  the  knee,  there  is  a  prolongation  of 
the  back  tendon  (a),  so  that  it  is  united  with  cords  representing  the  hamstring 
tendons. 

Fig.  470.  Fig.  471. 


Artificial  limbs  (from  Maw's  Catalogiie).    Fig.  471  represents  a  limb  with  the 
knee  strap  (b). 

Artificial  limbs  may  be  an-anged  as  follows.  Socket  or  bucket  legs  for  ampu- 
tations immediately  above  joints,  kneeling  legs  for  amputations  below  joints. 
Boots  for  ankle  and  heel  operations. 

These  have  to  be  modified  to  suit  particular  cases,  such  as  amputation  at  the 
knee-joint,  very  short  stumps  at  the  hip.  But  artificial  limbs  are  rarely  of  much 
use  in  cases  of  amputation  immediately  below  the  hip-joint,  where  the  stump  i» 
very  short. 

Special  avocations,  such  as  shoemaking,  or  tailoring,  sometimes  require  a 
joint  with  a  '  fluke  leg-catch.' 

There  are  many  notices  from  advertisers  of  lirabs,  respecting  patent  acting 
joints,  which  are  for  the  most  part  modifications  of  the  principles  enunciated 
above.  Some  foreign  lim1>8,  of  considerable  merit  and  ingenuity,  liave  been 
exhibited  from  time  to  time,  but  into  these  matters  it  is  not  proposed  to 
enter.  I  have  to  thank  Mr.  Fergusson  of  Giltspur  Street  for  kindly  supplying 
me  with  many  points  of  information  on  the  subject. 

In  the  construction  of  an  artificial  arm,  says  Mr.  Heather  Bigg,  the  necessity 
of  creating  a  surface  that  shall  receive  the  weight  of  the  body  is  altogether 
unneeded,  the  object  to  be  attained  consisting  more  in  delicacy  of  action,  and 
perfection  of  e.^ternal  appearance,  than  anything  assisting  bodily  locomotion.  * 

Amputations  of  the  upper  extremity,  as  well  as  those  of  the  lower  extremity, 
are  not  always  operations  of  selection,  but  I  would  again  point  out  that  the 
surgeon  and  the  mechanician  do  not  always  agree  upon  the  best  place  for 
dividing  the  bone. 

Amputations  at  the  wrist-jpint  leave  a  bulbous  stump,  to  which  it  is  not  easy 
to  attach  an  artificial  hand ;  but  when  the  operation  is  performed  at  the  lower 
third  of  the  arm,  a  convenient  apparatus  can  be  readily  adapted  to  a  well-covered 
conical  stump.    The  preservation  of  the  elbow-joint  is  of  an  importance  equal, 


*  Bigg  on  Artificial  Limbs,  p.  47. 
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if  not  greater,  than  the  preservation  of  the  knee,  for  apparatus  may  in  such  cases 
be  adopted,  which,  though  expensive,  will  give  the  patient  the  movement  of  the 
fore-arm  and  hand. 

Above  the  elbow,  the  lower  third  of  the  arm  is  the  preferable  point,  provided 
there  be  ample  supply  of  integument  to  cover  the  stump.  Amputations  at  the 
shoulder-joint  require  special  consideration. 

The  simplest  form  of  artificial  limb,  in  cases  of  amputation  of  the  arm  above 
the  elbow-^  consists  of  a  leathern  sheath  accurately  fitted  to  the  superior  extremity 
of  the  stump.  To  the  limb,  which  may  be  bent,  is  adapted  a  wooden  block  and 
metal  screw-plate  capable  of  holding  a  fork,  hook  or  knife. 

An  improvement  on  the  above  is  effected  by  a  limb  admitting  movements  at 
the  elbow  communicable  at  the  will  of  the  patient,  and  produced  by  a  ratchet 
and  cog-wheel  connected  with  its  centre.  The  action  is  limited  by  a  small 
spring  button  placed  on  the  inner  side  of  the  arm,  just  above  the  elbow. 


Fig.  472, 


Artificial  Arm.    (From  Maw's  Catalogue.) 

A  foreign  apparatus,  the  plans  of  which  are,  I  believe,  in  the  possession  of  Mr, 
Gray,  has  been  constructed,  though  not  yet  perfected  in  this  country,  by  which 
the  movements  of  the  sound  limb  ai-e  transmitted  by  means  of  strings  to  the 
artificial  limb.  In  cases  where  expense  is  no  object,  such  an  invention  may 
merit  enquiry. 

An  artiticial  limb  below  the  elbow  is  simple  in  construction.  A  well-fitting 
leather  sheatli  must  be  adapted  to  the  stump.  To  this  is  attached  a  wooden 
block  and  screw-plate ;  while  two  broad  lateral  straps  e.xtend  to  a  padded  band 
placed  round  the  upper  arm. 

HOLMES  COOTE. 
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\_The  words  in  capital  letters  are  the  titles  of  essays  ;  when  no  number  of  volume  precedes 
the  number  of  the  page,  the  matter  will  be  found  in  the  volume  last  referred  to.] 


ABD 

ABDOMEX,  abscess  of,  i.  128,  ii.  633, 
iv.  595  ;  burns  of,  ii.  7  ;  contusion  of, 
ii.  619;  foreign  bodies  in,  656;  gun- 
shot wounds  of,  ii.  203  ;  In.tukies  of, 
619;  paracentesis  of,  iv.  6-tl  ;  rupture 
of  viscera  of,  ii.  640  ;  tumours  of,  i. 
550,  V.  993  ;  wounds  of,  non-penetra- 
ting, ii.  656  ;  penetrating,  659 
Abdsminal  aneiirism,  iii.  614;  aorta, 
ligature  of,  616;  hernia  (see  Hernia); 
muscles,  rupture  of,  ii.  629  ;  viscera, 
rupture  of,  640  ;  tumours  of,  v.  995  ; 
wounds  of  ii.  670,  677 
Abrasion  of  cornea,  iii.  79 
Abscess,  i.  115;  acute,  121;  alveolar,  iv. 
324  ;  chronic,  i.  134;  cold,  134;  f»cal, 
iv.  596;  glandular,  iii.  341;  iliac,  iv. 
120  ;  lacunar,  v.  193  ;  lumbar,  iv.  122  ; 
mammary,  i.  131,  v.  244  ;  pelvic,  i. 
129;  perinephritic,  iv.  875;  perineal, 
981;  psoas,  119;  puerperal,  i.  129; 
pysemic,  or  secondary,  264  ;  retro-piia- 
ryngeal,  133;  scrofulous,  370,  iii.  341  ; 
sinuous,  i.  144;  submammary,  131,  v. 
245  ;  subpectoral,  ii.  667  ;  urinary,  iv. 
981  ;  after  contusion,  i.  623  ;  leading 
to  aneurism,  iii.  420 ;  near  joints,  i. 
127  ;  of  abdomen,  128,  ii.  633,  iv.  595  ; 
from  injury,  ii.  632 ;  of  antrum,  iv. 
356  ;  of  axilla,  v.  987  ;  of  bladder,  iv. 
894  ;  of  bone,  iii.  748  ;  of  brain,  i.  130  ; 
of  brain  from  injury,  ii.  344  ;  of  breast, 
i.  131,  V.  244;  of  eyelid,  iii.  236;  of 
forearm,  ii.  758  ;  of  hand,  i.  135,  ii. 
758  ;  of  joints,  iv.  6  ;  of  kidney,  ii.  651  ; 
of  meatus  auditorius,  iii.  264  ;  of  neck, 
i.  124,  iv.  122,  v.  981  ;  from  wound,  ii. 
444;  of  orbit,  i.  131,  iii.  244;  of 
parotid,  v.  975  ;  of  perineum,  i.  132  ;  of 
pharynx,  iv.  484  ;  of  popliteal  space,  v. 
1,003  ;  of  prostate,  iv.  915  ;  of  septum 
nasi,  290;  of  spine,  113;  of  testis,  i. 
132,  V.  117;  of  tongue,  iv.  220;  of 
tonsil,  i.  133,  iv.  399 


ADH 

Abscess-knife,  v.  1064 
Absobbent  System,  Diseases  of,  iii.  327 
Absorbents. — See  Lj/mphatics 
Absorption,  lymphatic,  in  syphilis,  i.  394, 
402,  414;  of  pus,  i.  117;  of  tubercle, 

i.  355  ;  '  physiological '  of  Hunter,  i. 
425;  of  water  from  the  lungs,  v.  886 

Acarus  folliculorum,  v.  376 ;  scabiei,  v. 
347 

Accidents  from  lightning,  ii.  29 
Accommodation  of  the  eye,  iii.  2 
Acephalocyst,  v.  921  ;  and  see  Hydatid 
Acetabulum,  affection  of,  in  hip  disease, 
iv.  82;  excision  of,  v.  687  ;  fracture  of, 

ii.  713 
Achores;  v.  310 

Acne,  u'.  234,  v.  374;  hypertrophica,  iv. 

237  ;    indurata,  v.  376  ;   rosacea,  iv. 

234,  V.  376 ;  sebaeea,  iv.  235,  v.  377  ; 

syphilitic,  377 
Acritochromacy,  iii.  138 
Acromio-clavicular  joint,  dislocations  of, 

ii.  8(i6  ;  diseases  of,  iv.  96 
Acromion  process,  fracture  of,  ii.  774 
Acupressure,  v.  615,  1065  ;  inaneurism,  iii. 

485  ;  in  haemorrhage,  i.  726  ;  of  afferent 

vessels,  treatment  of  inflammation  by, 

i.  85 

Acupuncture,  v.  528 ;  in  un-united  fracture, 

ii.  89  ;  in  hydrocele,  v.  92 

Acute  abscess,  i.  121 ;  necrosis,  iii.  775  ; 

tetanus,  i.  310 
Addison's  disease,  v.  408 
Additamontary  bones,  iv.  27,  38 
Adenitis,  iii.  328,  335 
Adenoma  or  Adenocele,  v.  254  ;  groups, 

or  classification   of,    254 ;    cysts  in, 

their  nature,  255  ;  recurrence  of,  260  ; 

synonyms  of,  254 
Adenomatous  growths  in  larynx,  iv.  578 
Adhesion,  primary,  i.  632  ;  secondary, 

635 

Adhesions  in  hernial  sac,  iv.  717 ;  in 
ovariotomy,  v.  55 
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Adhesive  inflammation,  syphilitic,  i.  463  ; 

union  by,  632 
Adipose  tissue,  affections  of,  in  diseases 

of  joints,  iv.  65 
Administration  of  hospitals,  v.  1030 
Agalactia,  v.  253 

Age  at  which  cancer  of  breast  commences, 
V.  274 ;  effect  of,  on  mortality  of  litho- 
tomy, iv.  1061 ;  effect  of,  on  occurrence 
of  stone,  1031  ;  in  reference  to  diag- 
nosis, V.  94-t  ;  to  hernia,  iv.  645 

Aged  sight,  or  presbyo^jia,  iii.  6 

Air  in  veins,  i.  766  ;  ii.  442  ;  cause  of,  i. 
758  ;  examples  of,  757 

Air-passages,  entry  of  blood  into,  ii.  442  ; 
for.-ign  bodies  in,  472.  See  also 
Bronchi,  Larynx,  Trachea 

Albinism,  v.  410 

Albino,peculiarities  of  the  eye  in  the,iii.94 
Albugo,  iii.  78 

Albuminuria  in  diphtheria,  iv.  500 ;  in 
erysipelas,  i.  213;  in  relation  to  litho- 
tomy, iv.  1036;  to  operations  in  general, 
V.  952 

Alcohol-poisoning,  i.  340 

Alcoholic  stimulants,  predisposing  to  in- 
flammation, i.  68  ;  use  of,  in  tr.-atment 
of  inflammation,  107 

Allarton's  operation  of  median  lithotomy, 
IV.  1071  ;  statistics  of,  1076 

Alopecia,  v.  342  ;  syphilitic,  i.  481 

Alternatiiig  calculus,  iv.  1018 

Alveolar  abscess,  iv.  324  ;  cancer  (see 
Colloid) ;  touruiquet,  iv.  389 

Amaurosis,  iii.  127;  reflex,  iv.  196; 
following  injuries  of  nerves  of  face,  ii. 
416  ;  from  disease  of  teeth,  iv.  358 

Amazia,  v.  218 

Amblj'opia,  a  symptom  of  locomotor, 
iv.  210 

Ambulances  volantes,  ii.  143 
Amesbury's  fracture-bed,  ii.  85,  v.  1088 
Ametropia,  iii.  5 

Ammoiiiae  liquor,  as  a  vesicant,  v.  525 
Amoebae,  v.  743 

Amceboid  movement,  v.  743;  of  leucocytes, 
748 

Amputating  knives,  V.  1071  ;  saw,  630 
Amputation,  v.  592 ;  history  of,  592 ; 
circular  and  flap,  597 ;  modified  circular, 
601  ;  rectangular  flap,  603  ;  single  flap, 
605;  dressing  after,  608;  instruments 
for,  629,  1071  ;  in  fracture,  ii.  64;  in 
gangrene,  i.  159;  in  gunshot  wound,  ii. 
236 ;   primary,    in   lower  extremity, 
917,  922  ;  primary  in  upper  extremity, 
761  ;  of  various  members  - —  see  under 
those  heads  :  as  finger,  Hip,  Thigh 
Ainussat's  operation,  iv.  637 
Anaemia,  exciting  ulceration,  i.  41 
Anaesthesia,  v.  490 ;  cutaneous,  in  loco- 
motor ataxy,  iv.  212  ;   local,  v.  481 ; 
reflex,  iv.  196 


ANN 

Anaesthetic  leprosy,  v.  394 

Anesthetics,  v.  480  ;  administration  of 
in  childhood,  795 ;  in  ligature  of 
arteries,  iii.  547 ;  in  military  surgery, 

ii.  241 

Analgesia,  in  locomotor  ataxy,  iv.  212 
Anastomosing   vessels,  enlargement  of, 
after  ligature  or  obstruction  of  artery, 

iii.  468 

Anatomical  tubercle,  i.  671 

Anchylosis,  false,  iv.  67  ;  from  dislocation, 

ii.  104  ;  from  fracture,  634  ;  osseous  or 
true,  iv.  72  ;  deformities  from,  iii. 
713  ;  subcutaneous  operations  for,  723  ; 
tenotomy  for,  iv.  71  ;  of  femur,  ii.  846, 
852;  of  hip,  858,  860,  iii.  715;  of 
knee,  718;  of  spine,  iv.  115;  of  stapes, 

iii.  312 

Anel's  operation  for  aneurism,  iii.  462 

Aneurism,  iii.  410  ;  arterio-venous,  524  ; 
bursting  of,  424  ;  by  anastomosis,  i. 
643,  iii.  535 ;  cirsoid,  iii.  633  ;  clots 
in,  421,  428 ;  common,  or  encysted, 
iii.  411;  consecutive,  416;  diffused, 
416;  dissecting,  i.  736,  iii.  642;  false 
and  true,  414;  fusiform,  iii.  411; 
hernial,  415  ;  secondary,  on  ligature 
of  artery,  i.  739  ;  traumatic,  iii.  423, 
514;  after  fractured  skidl,  ii.  283  ; 
varicose,  iii.  524  ;  recurrence  of, 
after  ligature,  481  ;  spontaneous  cure 
of,  431  ;  without  pulsation,  427  ; 
symptoms  and  diagno-^is  of,  448  ;  treat- 
ment of,  by  the  old  operation,  456  ;  by 
ligature,  461  ;  by  acupressure  and 
temporary  ligature,  485  ;  by  compres- 
sion, instrumental,  486  ;  digital,  496  ; 
by  flexion,  499  ;  by  manipulation,  502  ; 
by  galvano-puncture,  506 ;  by  injec- 
tions, 609 ;  by  introduction  of  wire 
into  the  sac,  512  ;  of  individual  arteries, 
and  in  special  organs — see  their  names 

Aneurismai  diathesis,  iii.  416  ;  dilatation, 
iii.  411;  diagnosis  between  aneurism 
and,  455  ;  varix,  524 

Angeioleucitis,  iii.  328 

Angular  curvature  of  the  spine,  iv.  109, 
117;  diagnosis  of,  from  lateral  cun-a- 
ture,  V.  869 

Animal  Poisons,  i.  670;  their  influence 
on  the  production  of  boils,  v.  446 

Animals,  diseased,  wounds  from,  i.  684  ; 
healthy,  wounds  from,  675 

Animation,  suspended. — See  Apnoea 

Ankle,  amputation  at,  v.  642  ;  diseases 
of,  iv.  93 ;  dislocations  of,  ii.  918 ; 
compound,  922;  excision  of,  v.  710; 
for  gunshot  injury,  ii.  234  ;  fractures 
into,  881,  893;  "gunshot  wound  of, 
233  ;  sprains  of,  839 

Ankylosis. — See  Anchylosis 

Annuloida,  parasitic,  v.  916 
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ANT 

Anterior  chamber  of  eye,  foreign  bodies 
in,  iii.  85 

Anterior  segment  of  spine,  disease  in,  iv. 
103 

Antescrotal  urinary  fistula,  iv.  987 

Anthrax. — See  Carbuncle 

Antimony,  use  of,  with  mercury,  in  in- 
flammation, i.  106;  butter  of,  as  a 
caustic,  V.  548 

Antiphlogistics,  use  of,  in  treatment  of 
inflammation,  i.  85;  caution  as  to,  108 

Antiseptic  dressing,  after  amputation,  v. 
617  ;  ligature,  iii.  467,  note 

Antiseptics,  use  of,  in  treatment  of 
wounds,  i.  74 

Antrum,  abscess  of,  iv.  356 ;  foreign 
bodies  in,  ii.  423,  iv.  362 ;  variable 
extent  of,  356 

Antyllus,  operation  of,  for  aneurism,  iii. 456 

Anus,  artificial,  ii.  684;  iv.  680;  the 
eperon  in,  ii.  693  ;  operations  for  for- 
mation of,  see  Colotomy  ;  fistula  of,  iv. 
823  ;  fissure  of,  835,  840  ;  imperforate, 
V.  810  ;  injuries  of,  ii.  752  ;  pruritus 
of,  iv.  863  ;  ulcer  of,  834 

Aorta,  abdominal,  aneurism  of,  iii.  614; 
compression  of,  614  ;  ligature  of,  616; 
thoracic,  aneurism  of,  562 

Aphasia,  reflex,  iv.  199 

Aphonia,  hysterical,  iv.  590 ;  nervous  or 
functional,  590 ;  in  wound  of  neck,  ii. 
444 

Aphthous  ulceration  of  mouth,  iv.  443 

Apncea,  v.  880  ;  causes  of,  887  ;  condition 
of  brain  after  death,  by,  883  ;  of  heart 
and  vessels,  884  ;  of  respiratory  sys- 
tem, 884  ;  experiments  on,  888  ;  mode 
of  death  in,  894  ;  physiology  and  pa- 
thology of,  886  ;  post-mortem  appear- 
ances, 882  ;  symptoms  of,  881 ;  treat- 
ment of,  900  ;  rules  for  treatment,  913; 
treatment  by  bleeding,  910  ;  secondary 
apncea,  898 

Apoplexy,  refiex,  iv.  201  ;  resemblance  of 
its  symptoms  to  those  of  traumatic 
compression,  ii.  263 

Arachnida,  v.  931 

Arachnoid  membrane,  blood  cysts  in, 
260  ;  traumatic  extrava-sation  in,  269, 
307  ;  inflammation  of,  see  Meningitis 
cerebral. 

Areus  senilis,  iii.  60 

Areola  of  breast,  anatomy  of,  v.  223  ; 
diseases  of,  279 

Areolar  tissue,  affections  of,  near  diseased 
joints,  iv.  64 ;  (subconjunctival)  af- 
fections of,  iii.  52. 

Arm. — See  Extremity,  upper;  amputa- 
tion of,  V.  636  ;  artificial,  v.  1093 

Arnott's  bed,  v.  1088 

Arsenical  paste,  as  a  caustic,  v.  547 

Arterial  hsemorrhnge,  i.  743,  ii.  450;  vas- 
cular tumour,  i.  643  ;  varix,  iii.  530 
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Arteries,    Diseases    of,    iii.  392   

Wounds  of,  i.  732  ;  atheroma  of.  iii. 
393 ;  contusion  of,  i.  734 ;  displace- 
ment of,  by  tumour  or  abscess ;  divi- 
sion, complete,  of,  i.  748  ;  embolism  of, 
iii.  402;  gunshot  wounds  of,  ii.  139; 
inflammation  of,  iii.  392 ;  innervation 
of,  V.  733  ;  laceration  of  external  coats 
of,  i.  742  ;  of  inner  coats  of,  736  ;  liga- 
ture of  (general  pathology  of),  736  ; 
(general  observations  on),  iii.  545  ;  (for 
ligature  or  injury  of  special  arteries, 
see  their  -a^mes— as  Femoral) ;  o^'struc- 
tion  of,  as  cause  of  inflammation,  i.  42  ; 
of  gangrene,  741 ;  occlusion  of,  iii.  401 ; 
in  child-birth,  403  ;  in  rheumatic  fever, 
403  ;  ossification  of,  iii.  394  ;  in  senile 
gangrene,  i.  171  ;  rupture  of,  iii.  399, 
523 ;  thinness  of,  a  cause  of  hsemor- 
rhage,  i.  716;  torsion  of,  in  treatment 
of  haemorrhage,  729;  wounds  of,  i. 
732  ;  penetrating,  743 

Arteriotomy,  v.  541  ;  cessation  of  haemor- 
rhage from,  without  ligature  744  ;  re- 
current hfemorrhage  from,  746 

Arterio-venous  aneurism,  iii.  524 

Arteritis. — See  Arteries,  inflammation  of 

Artery-forceps,  v.  1066 

Arthritic  iritis,  iii.  110  ;  ring,  110  ;  simi- 
larity of  its  symptoms  to  those  of  frac- 
ture of  the  cervix  femoris,  ii.  855 ; 
spuria,  iv.  177 

Arthritis,  chronic  rheumatic,  iv.  22;  acute, 
of  hip,  80 

Ai'ticular  ends  of  bones,  diseases  of,  iv. 
41 

Articular  neuralgia,  iv.  72 

Artificial  anus,  ii.  684 ;  iv.  635,   680 ; 

limbs,  V.  1090  ;  membrana  tympani,  iii. 

280;  pupil,  iii.  115;  by  excision,  118; 

by  incision,  117;  by  laceration,  116; 

by  ligature,  122  ;  respiration,  v.  901  ; 

in  accidents  from  ansesthetics,  493  ;  in 

infants,  908 
Asphyxia,  in  wound  of  neck,  ii.  442.  See 

also  Apncea 
Aspiration,  puncture  of  bladder  by,  iv. 

994 

Astigmatism,  iii,  7 

Astragalus,  dislocation  of,  ii.  930;  ex- 
cision of,  V.  714,  721  ;  fracture  of,  ii. 
893 

Astringents,  treatment  of  haemorrhage  by, 
i.  725 

Ataxy,  Locomotor,  iv.  209  ;  symptoms 

of,  210;  pathological  anatomy  of,  213 
Atheroma,  iii.  393 

Atlas,  disease  of,  iv.  138  ;  fracture  of,  ii. 

395  ;  necrosis  of,  iv.  146 
Atomised  fluids,  inhalation  of,  in  diseases 

of  larynx,  iv.  630 
Atony  of  bladder,  iv.  906,  927 
Atresia  oris,  v.  803 
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Atrophy  of  bone,  iii.  832 ;  of  breast,  v. 
240  ;  of  cartilage,  iv.  66  ;  of  cellular 
tissue,  reflex,  201  ;  of  glands,  iii.  337  ; 
of  muscles,  628  ;  from  injm-y  of  nerves, 
iv.  177;  reflex,  201;  of  nerves,  159; 
of  optic  nerve,  iii.  134;  of  prostate,  iv. 
933;  of  retina,  iii.  136;  of  testis,  v. 
163  ;  of  veins,  iii.  375;  reflex,  iv.  201 

Atropine,  use  of,  in  iritis,  iii.  Ill 

Attached  fcetus,  v.  796 

Auditory  nerve,  affections  of,  iii.  316;  in- 
juries of,  ii.  336 

Aura  hysterica,  i.  389 

Auricles,  cutaneous  affections  of,  iii.  258 ; 
supernumerary,  258  ;  tumours  of,  260. 
See  also  Ear,  external 

Axilla,  abscess  of,  v.  987;  aneurism  in, 
iii.  552  ;  cancer  in,  i.  557  ;  enlarged 
glands,  removal  of,  v.  988  ;  exostoses 
in,  988  ;  regional  surgery  of,  987  ;  table 
of  chief  surgical  affections  of,  990 ; 
tumours  of,  987  ;  their  removal,  989 

Axillary  artery,  injuries  of,  iii.  563,  568  ; 
ligature  of,  556  ;  glands,  enlargement 
of,  V.  988 

Axis,  disease  of,  iv.  138 ;  fracture  of,  ii. 
395 


BACK,  Injuries  of  the,  ii.  355  ;  sprains 
of,  368 
Balanitis,  v.  196 

Bandages,  v.  505;  compound,  510;  fig- 
ure-of-8,  508;  four-tailed,  511;  im- 
movable, 513  ,  many-tailed,  512;  scalp, 
510;  simple,  505;  spiral,  606;  sus- 
pensory, 511  ;  T-,  511 

Bar  at  neck  of  bladder,  iv.  903 

Barbadoes  leg,  v.  398 

Bar-shot  calculi,  iv.  1015 

Base  of  the  skull,  fracture  of,  ii.  275 

Baths,  use  of  hot-air  or  vapour  in  inflam- 
mations, i.  83 

Beaked  sound,  iv.  926 

Bed-sores  after  fractured  spine,  ii.  397 

Beer's  knife,  iii.  179 

Bees,  stings  of,  v.  937 

Bellows,  pocket,  for  artificial  respiration, 
v.  909 

Bending  of  bones,  ii.  43 

Biceps  cubiti,  contraction  of,  iii.  696 

Biceps  femoris,  rupture  of,  iii.  622 

Bifurcated  funis,  congenital,  v.  820 

Bilateral  lithotomy,  iv.  1069 

Bilharzia,  hsematobia,  v.  924 

Biliary  fistula,  ii.  684  ;  congenital,  v.  820 

Birth,  distortions  originating  during,  iii. 
688 

Bistouries,  use  of,  in  herniotomy,  iv.  714  ; 

in  suppurations  of  soft  parts,  i.  98 
Bites  of  animals,  i.  676 
Black  cataract,  iii.  156 
Bladder,  abscess  of,  iv.  894  ;  atony  from 
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distension,  906,927;  baratneck'of,  903; 
bursting  of  from  accumulated  secretion, 
ii.  723,  iv.  1000  ;  cancer  of,  iv.  901 ; 
calculus  of,  1033;  in  female,  1086; 
catarrh  of,  iv.  890,  927  ;  dilatation  of, 
898  ;  disease  of,  from  fractured  spine, 
ii.  399  ;  diseases  of  (sj'uopsis),  iv.  884  ; 
engorgement  and  overflow,  911;  extro  - 
version  or  exstrophy  of,  881  ;  fistula  of, 
896  ;  foreign  bodies  in,  ii.  723  ;  gunshot 
wound  of,  208  ;  haemorrhage  from 
(haematuria),  iv.  876  ;  hernia  of,  904  ; 
hypertrophy  and  sacculation,  897  ;  in- 
flammation, acute,  iv.  886  ;  chronic,  889  ; 
injuries  of,  ii.  715  ;  inversion  of,  iv.  904  ; 
irritability  of,  907  —  malformations 
of,  880  ;  paralysis  of,  905,  928 ; 
perverted  sensibility  or  neuralgia  of, 
908 ;  protrusion  of  from  wound,  ii. 
669  ;  puncture  of,  per  rectum,  iv.  992  ; 
above  thepubes,  993  ;  through  the  sym- 
physis, 994  ;  rupture  of,  ii.  716,  723,  iv. 
1000;  spasm  of,  908;  suppuration  of, 
894  ;  tubercle  of.  902  ;  tumours,  fibrou.s, 
898 ;  villous,  899  ;  epithelial,  900  ; 
cancerous,  901 ;  ulceration  of,  895 ; 
wound  of,  ii.  715 
Bleeding. — See  Bloodletting,  Hasmorrhagc 
Blenorrhagia,  i.  397  ;  v.  183  ;  syphilitic, 
185. 

Blenorrhcea,  v.  194 

Blisters,  in  inflammation,  i.  81  ;  in  un- 
united fracture,  ii.  86 

Blood,  extravasation  of,  from  retina  or 
choroid,  iii.  129;  in  contusions,  i. 
622 ;  in  injuries  of  the  abdomen,  ii. 
631  ;  in  injuries  of  the  head,  254,  282  ; 
heat  of,  in  inflammation,  i.  23,  note  ;  in 
inflammation,  28  ;  in  pyaemia,  256 ; 
disorganised  fibrine  in,  275  ;  effects  of 
venom  on,  680 ;  entrance  of  water  into, 
in  drowning,  v.  890 ;  morbid  con- 
ditions of,  as  cause  of  inflammation,  i. 
41 ;  post-mortem  condition  of.  in  apnoea, 
v.  884.    See  also  Hieiiiorrhage 

Blood-calculus,  iv.  1030  ;  clots,  organisa- 
tion of,  i.  623 

Blood-cyst  in  arachnoid  membrane,  ii. 
260  ;  of  groin,  v.  998 ;  of  popliteal 
space,  1002. 

Blood-letting,  v.  635  ;  local,  in  treatment 
of  inflammation,  i.  83;  as  antiphlo- 
gistic, i.  86  ;  in  apnoja,  v.  910  ;  in  aneu- 
rism, iii.  435 ;  eflfects  of  puncture  of 
nerve  during,  iv.  165  ;  in  gunshot 
wounds  of  chest,  ii.  199. 

Blood-tumour,  see  Hamatoma;  of  scalp, 
V.  963 

Blood-vessels,  v.  755  ;  injury  of,  in  contu- 
sions, 618  ;  reflex  contracture  of,  iv. 
193  ;  see  also  Artrries,  Veins. 

Blows. — See  Contusions 

Boil,  V.  443  ;  blind,  444 


INDEX. 


1099- 


BON 

Bones,  contusion  of,  ii.  245 

Bones,  diseases  of,  iii.  730  ;  absorption 
of,  770  ;  atrophy  of,  832  ;  bending  of, 
ii.  43 ;  cancer  of,  iii.  799  ;  ciironic  ab- 
scess of,  748  ;  cysts  of,  827 ;  death  or 
gangrene  of  (necrosis),  760  ;  exfoliation 

,  of,  766,  775  ;  hydatids  in,  829  ;  hyper- 
trophy, 785,  831  ;  from  injury,  ii.  248  ; 
.  inflammation  of,  iii.  730;  mollities,  794  ; 
osteo-aneurism,  810 ;  osteo-myelitis, 
746 ;  ostitis,  735 ;  periostitis,  739  ; 
rheumatic  and  gouty  affections  of,  791 ; 
reproduction  of,  after  necrosis,  772 ; 
after  excision,  v.  726 ;  sinuses  in,  i. 
143  ;  scrofulous  affections  of,  iii. 
778 ;  syphilitic  disease  of,  i.  482,  iii. 
783  ;   tubercle  in,  780  ;  tumours  of, 

i.  532,  536,  iii.  807,  813,  iv.  63;  ulcera- 
tion of,  carious,  751  ;  phagedaenic,  759; 
cancerous,  812;  wounds  of,  835;  of 
lower  limb,  contusion  of,  838 

Bones  and  .toints.  excision  of,  v.  654 
Bony  anchylosis,  iv.  67 
Bony  growths. — See  Exostosis ;  in  breast, 
V.  268 

Bougies,  use  of,  in  gonorrliosa,  v.  210;  in 
stricture  of  urethra,  iv.  950 

Boutonniere  palatine,  iv.  303;  urethral, 
see  Pirinieal  Section 

Bowel. — See  Intestine 

Bowman's  canula-laneet,  v.  1087  ;  opera- 
tion for  lachrymal  obstruction,  iii.  227  ; 
stopped  needle  for  operating  on 
opaque  capsule,  v.  1087 

Brachial  artery,  ligature  of,  iii.  550 

Brain,  abscess  of,  i.  130;   from  injury, 

ii.  344  ;  compression  of,  ii.  267  ;  con- 
cussion of,  298 ;  condition  of,  in  cases 
of  death  by  apncea,  v.  883  ;  contusion 
of,  ii.  309  ;  disease  of  membranes  of, 
after  scalp-wound,  249  ;  extravasation 
in,  263 ;  inflammation  of,  after  con- 
tusion, 321  ;  protrusion  of  (hernia), 
322  ;  implicated  in  diseases  of  the  ear, 

iii.  323;  softening  of,  in  tertiary 
syphilis,  i.  483  ;  traumatic,  ii.  344  ; 
state  of,  after  death  from  apnoea, 
V.  883  ;  after  severe  burn  of  head,  ii. 
7,  note ;  traumatic  inflammation  of, 
338 

Brasdor's  operation  for  aneurism,  iii. 
570 

Breast,  female,  diseases  of,  v.  217; 
abnormal  secretion,  252 ;  abscess  of, 
i.  131,  V.  244  ;  adenocele,  254  ;  and  see 
Ade7ioma  ;  agalactia,  253  ;  amputation 
of,  237  ;  anatomy,  surgical,  of,  v.  217  ; 
anatomy  of  nerves  of,  226 ;  atrophy, 
240  ;  bony  or  osteoid  growths  in,  268  ; 
cancer  of,  i.  556,  v.  270  ;  its  varieties, 
tuberous  and  cystiform,  272  ;  age  of 
its  development,  274  ;  its  progress, 
276;  treatment,,  281;   ulceration  of, 
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278  ;  treatment  of,  282  ;  chronic  in- 
duration of,  249  ;  colloid  tumour,  270  ; 
congestion  with  milk,  253  ;  contusion, 
effects  of,  251  ;  development  of,  221  ; 
diagnostication  of  diseases  of,  228 ; 
duct-cysts,  262 ;  enchondroma,  268 ; 
fibro-plastic  growths,  269  ;  functional 
disorders,  252  ;  galactoeele,  264  ;  gal- 
actorrhoea,  263 ;  hydatids,  268 ;  hy- 
peraesthesia,  252;  hypertrophy,  238; 
hysterical  disease,  i.  383  .•  inflamma- 
tion, V.  240  ;  lipoma,  267  ;  malforma- 
tions, viz.  absence,  218  ;  plurality,  218; 
imperfection  of  ducts,  226 ;  neuroma, 
268  ;  sero-cysts,  265 ;  strapping  the, 
235  ;  treatment,  general  principles  of, 
234 ;  vascular  growths,  267 ;  nipple 
and  areola,  diseases  of,  283 
Breast,  male,  diseases  of,  v.  286 
Bronchi,  foreign  bodies  in,  ii.  476,  481 
Bronchitis  after  wound  of  neck,  ii.  444, 
454 

Bronchocele,  simple,  v.  288 ;  endemic 
(goitre),  289  ;  assigned  causes  of,  289  ; 
geographical  distribution  of,  290  ;  treat- 
ment by  iodine,  292  ;  by  ligature  of 
arteries,  292 ;  by  setons,  293 ;  by 
strychnia,  293  ;  by  tracheotomy,  296 ; 
pulsating  or  exophthalmic,  296 

Bronchotomy. — See  Laryngotomy,  Trache- 
otomy 

Bronzed  skin,  v.  408 

Bruise. — See  Contusion 

Bruit,  aneurismal,  iii.  449 ;  in  arterio- 
venous aneurism,  529 

Bubo,  gonorrhfflal,  v.  197 ;  syphilitic, 
indolent,  i.  411;  suppurating,  403; 
bubon  d'emblee,  v.  186 

Buchanan's  method  of  lithotomy  with 
rectangular  staff,  iv.  1070 

Buck's  (Dr.  Gurdon)  apparatus  for  treat- 
ment of  fractured  thigh,  ii.  869 

Buffy  coat,  i.  29 

Bulla,  V.  309,  349 

Bullets,  lodgment  of,  ii.  129  ;  in  bones, 
148;  extraction  of  146,  148 

Bunion,  iii.  650;  v.  429 

Burns,  ii.  1  ;  amputation  in,  29  ;  applica- 
tions in,  25  ;  classification  of,  1  ;  con- 
tracted cicatrix  from,  28,  v.  586  ; 
periods  of,  ii.  8  ;  statistics  of,  12  ;  from 
lightning,  32  ;  of  larynx,  465 ;  ulcera- 
tion of  intestine  in,  11,  20 

Bursa  patellae,  enlargement  of,  iii.  650 ; 
abscess  of,  661 ;  loose  bodies  in,  654  ; 
tumour  of,  653 

Bursse,  affections  of,  iii.  660,  iv.  66 ; 
enlarged,  of  neck,  v.  981  ;  of  popliteal 
space,  1000;  of  tendons,  enlargement 
of,  iii.  663 

Bursal  tumour,  palmnr,  iii.  654 

Butcher's  saw,  v.  1073 
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OADAVEEIC  boils,  v.  446 
Caesarean  section,  v.  69 
Calabar  bean,  in  cure  of  mydriasis,  iii. 
248 

Calcaneo-astragaloid  joint,  dislocation  of 

foot  at,  ii.  923 
Calcaneum,  dislocation  of,  ii.  934;  fracture 

of,  ii.  893;  excision  of,  iv.  96,  v.  718 
Calcareous  deposits  in  membrana  tyrapani, 

iii.  274;  iu  testicle,  v.  145 
Calcareous  tubercle,  i.  356 
Calculous  nephralgia,  iv.  871  ;  pyelitis, 

871 

Calculus,  nasal,  iv.  261 ;  prostatic,  923, 
1082;  of  veins  (plilebolithes),  iii. 
373;  renal,  iv.  871;  Ueinary,  1002; 
age  at  which  it  occurs,  1031  ;  alterna- 
ting, 1018;  animal  portion  of,  1014; 
classification,  1014;  composition  of, 
uric  acid,  1020 ;  urate  of  ammonia, 
1021  ;  uric  or  xanthic  oxide,  1022  ; 
oxalate  of  lime,  1023 ;  cystic  oxide, 
1025  ;  phosphate  of  lime,  1026;  triple 
phosphate,  1027;  fusible  phosphates, 
1028;  carbonate  of  lime,  1029;  fibrin- 
ous, 1029;  uro-stealith,  1030;  blood, 
1030;  formation  of,  1011;  physical 
characters  of,  1015;  section  of,  1016; 
sex,  statistics  of,  with  regard  to,  1031 ; 
tests  for,  1019  ;  in  blackler,  872,  1033  ; 
symptoms  of,  1033;  sounding  for,  1037; 
mode  of  death  in,  1040  ;  solution  of, 
1042;  operations  for,  Lithotomy,  and 
Lithotrity  ;  recurrence  of,  iv.  1065;  in 
female  bladder,  1086;  obstructing 
labour,  1090  ;  operations  for,  1089  ;  in 
prostate,  iv.  923, 1082;  vesico-prostatic, 
1083;  in  intestines,  ii.  702;  in  scrotum, 
v.  172;  iu  urethra,  iv.  1084;  extraction, 
of,  1085  ;  iu  urethral  fistula,  986 
Callisen's  operation,  iv.  638 
Callous  ulcer,  i.  202 

Callus,  provisional,  ii.  71  ;  permanent,  72 

Calomel  fumigation,  i.  490 

Calvarium. — See  Skull 

Cancellous  tumours  of  bone,  i.  537 

Cancer  (Tumouks  and),  causes  of,  i.  500  ; 
classification  of,  496  ;  composition  of, 
502 ;  source  of  new  growths,  499 ; 
structure  of  (microscopic)  plates  and 
explanation,  611 

Cancer,  i.  552  ;  dissemination  of,  685  ; 
mode  of  death  in,  577  ;  nature  of,  579  ; 
origin  of,  581  ;  treatment  of,  593  ; 
varieties  of,  553 :  viz.  schirrus,  553  ; 
encephaloid  or  medullary,  564  ;  epithe- 
lial, 570  ;  melanotic,  569  ;  osteoid,  574; 
colloid,  575  ;  villous,  576  ;  of  various 
organs  and  systems,  see  under  their 
names,  e.g.  Cicatrices,  Glands,  Eye,  Tes- 
ticle. 

Cancer-cells,  i.  563,568,  571;  in  urine, 
iv.  935 
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Cancerous  ulcer,  i.  197,  558  ;  of  bone,  iii. 
812 

Cancroid,  i.  570  ;  idcer,  195 

Cannon  balls,  wounds  from,  ii.  131 

Cantharides,  use  of,  v.  52  4 

Canula  (tracheotomy),  ii.  495,  508  ;  intro- 
duction of,  507  ;  for  bladder,  rectum, 
and  thorax,  v.  1078 

Capillaries,  the  changes  they  undergo  in 
inflammation,  v.  757 

Capillary  vascular  tumour,  i.  542 

Capsular  cataract,  iii.  148 

Capsule  opaque,  operations  on,  iii.  175, 
205 

Carbolic  acid,  employment  of,  in  antiseptic 
dressing  after  amputation,  v.  620 ; 
treatment  of  abscess  by,  i.  137  ;  of  gun- 
shot wounds  by,  ii.  151 ;  of  phagedaena 
by,  i.  177 

Carbonate  of  lime,  deposit  of,  in  urine,  iv. 

1011  ;  calculus,  1029 
Carbonic  acid,  death  from  respiring,  v.  894 
Carbuncle,  v.  453  ;  causes  of,  455 ;  treat- 
ment by  incision,  459  ;  caustie,  459  ; 
pressure,  460 ;  facial  or  malignant, 
462 

Carcinoma. — See  Cancer 

Carden's  method  of  amputation  by  single 
flap,  V.  605 

Caries  of  bone,  iii.  751  ;  in  vicinity  of 
joints,  iv.  42;  in  tertiary  syphilis,  i.  483; 
from  injury,  ii.  248  ;  of  the  nose,  iv. 
278  ;  of  the  spine,  102,  871 

Carotid  arteries,  ligature  of,  iii.  580,  587, 
591  ;  aneurism  of  internal,  583;  divi- 
sion of,  in  operation,  v.  983  ;  wounds 
of,  ii.  450 

Carpus,  fracture  of,  ii.  800 ;  dislocation, 

834;  excision  (see  Wrist) 
Carron  oil,  ii.  26 

Cartilage,  articular,  atrophy  of,  iv.  56 ; 
deposits  in,  66  ;  diseases  of,  53  ;  fatty 
degeneration  of,  56 ;  hypertrophy  of, 
55  ;  ossification  of,  56  ;  ulceration  of, 
iv.  57  ;  costal,  dislocation  of,  ii.  566  ; 
fracture  of,  561  ;  wound  of,  566  ;  inter- 
articular,  of  knee,  subluxation  of,  916  ; 
laryngeal,  fracture  of,  ii.  461  ;  incision 
of,  for  removal  of  new  growths,  iv.  588; 
minute  changes  in,  in  inflammation,  v. 
772  ;  ossification  of,  iv.  56 ;  loose,  in 
joints,  24,  36 

Cartilaginous  growths,  in  larynx,  iv.  579  ; 
in  nasal  cavities,  318 

Cartilaginous  tumour. — See  Enclmidroma 

Castration,  v.  148  ;  in  erotomania,  155 

Catalepsy,  reflex,  iv.  191 

Catamenia,  cessation  of,  in  connection 
with  cancer  of  breast,  v.  275 

Cataract,  iii.  146;  black,  156;  capsular, 
148  ;  congenital,  152  ;  cortical  and  nu- 
clear, 148;  fluid,  157;  hard,  148; 
Morgagnian,  157  ;  pyramidal,  152  ;  soft, 
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148  ;  traumatic,  158 ;  operations  for, 
162 

Cataract  knives,  iii.  179 

Cataract  scoop,  iii.  176 

Catarrh  of  the  bladder,  iv.  890,  927 

Catarrhal  laryngitis,  iv.  531 ;  ophthalmia, 

iii.  31  ;  affection  of  meatus  auditorius, 

266 

Catgut  ligature,  antiseptic,  v.  622 
Catheter,  Eustachian,  iii.  289  ;  female, 

1067  ;  ordinary,  iv.  929,  950  ;  prostatic, 

925;  winged,  9  30 
Catheterisation,  iv.  951  ;  forced,  991  ;  in 

the  female,  1067 
Cat's  eye  amaurosis,  iii.  20 
Cause  alleged  of  disease,  in  reference  to 

diagnosis,  v.  946 
Caustic-case,  v.  1067 
Caustics,  V.  545 ;  in  cancer,  i.  605  ;  in 

carbuncle,  v.  459  ;  in  gangrene,  i.  168; 

in  inflammation,    81  ;  in    polypi  of 

larynx,  iv.  585  ;  in  spermatorrhoea,  v. 

154;  in  stricture,  iv.  965;  in  syphilis, 

i.  429  ;  treatment  of  contracted  cica- 
trices from,  V.  586 
Cauterisation  en  fleehes,  v.  550,  839 
Cautery,  v.  533  ;  galvanic,  551  ;  in  fistula, 

i.  148  ;  in  piles,  iv.  807 ;  in  un-united 

fracture,  ii.  92 
Cavernous  sinus,  aneurism  in,  iii.  583 
Cell-life  stimulated    by  abundance  of 

nutritive  material,  v.  786 
Cells   in  cancer,  i.  662,  568,  571  ;  in 

inflammation,  V.  786;  in  pus,  i.  115; 

see  also  Leucocytes 
Cellular  tissue,  reflex  atrophy   of,  iv. 
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Cellulitis,  diffiise,  i.  224. 

Celsus,  directions  of,  regarding  amputa- 
tion, V.  593 

Centipedes,  and  their  bites,  v.  936 

Cephalaematoma,  v.  964  ;  subaponeurotic, 
963 

Cercaria,  v.  923 
Cercomonas,  v.  916 
Cerebellum,  contusion  of,  ii.  312 
Cerebral  aneurism,  iii.  585 
Cerebral  compHcations  in  tetanus,  i.  315 
Cerebrum,  contusion  of,  ii.  313.    See  also 
Brain 

Cerumen,  accumulation  of,  iii.  261 
Cervical  aneurism,  iii.  562  ;  table  of  cases 

of  distal  ligature  for,  576 
Cervical  fascia,  importance  of  its  relations, 

V.  977 

Cervical  glands,  enlargement  of,  v.  980  ; 

syphilitic,  i.  484,  v.  980 
Cervical  vertebrae,  fracture  of,  ii.  391,  394 ; 

disease  of,  iv.  138 
Cervix  uteri,  excision  of,  v.  26 
Chalk-stones,  iv.  30 

Chancre,  Hunterian,  or  indurated,  i.  405  ; 
isecondary,    407;    serpiginous,  428; 
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sloughing  and  phagedajuic,  427  ;  sup- 
purating, 400  ;  ulcerating,  475 ;  of  lip, 
iv.  447  ;  urethral  or  larve,  v.  184 

Charbon. — See  Malignant  Pustule 

Charcoal,  use  of,  i.  95 

Cheek,  adhesion  of,  to  gum,  ii.  425  ;  cysts 
of,  V.  972  ;  naevus  of,  iv.  443  ;  tumours 
of,  V.  972 

Cheek-compressor,  v.  576 

Cheiloplasty,  v.  571 

Choloid. — See  Keloid 

Chemistry,  its  province  in  diagnosis,  v. 
958 

Chemosis,  iii.  34,  38,  41  ;  after  extraction 
of  cataract,  190 

Chest,  Injuries  of,  ii.  552  ;  appearance 
of,  in  lateral  curvature  of  spine,  v.  865  ; 
burns  of,  ii.  7  ;  contusions  of  surface  of, 
553  ;  foreign  bodies  in,  ii.  592  ;  gun- 
shot injuries  of,  187  ;  paracentesis  of, 
594;  pigeon-breast  deformity  of,  v. 
877  ;  wounds  of  non-penetrating,  ii. 
553  ;  emphysema  in,  577  ;  penetrating, 
578 

Chigoe,  V.  932 

Chilblain,  v.  472  ;  diurnal  exacerbations 
of,  473 

Childbirth,  occlusion  of  arteries  after,  iii. 
403 

Childhood,  StmeicAL  Diseases  of,  v. 
793  ;  anaesthetics,  administration  of,  in, 
795  ;  aneurism  in,  iii.  417  ;  condylomata 
in,  V.  851  ;  gangrene  in,  849  ;  injuries 
in,  834 ;  leucorrhcea  in,  850 ;  malfor- 
mations, 796 ;  operations  in,  794 ; 
paralysis  of,  846  ;  secondary  surgical 
affections  in,  793 ;  sore-throat  in,  iv. 
403  ;  syphilis  in,  v.  842  ;  tumours  in, 
834;  tumours  of  vagina  in,  851 

Chimney-sweeper's  cancer,  v.  175 

Chionyphe  Carteri,  v.  934 

Chisholm's  chloroform  inhaler,  ii.  244 

Chloasma,  v.  343 

Chloral  in  experiments  on  inflammation, 
V.  735 

Chloroform,  v.  481  ;  as  a  vesicant,  524  ; 
Chisholm' s  inhalers  for,  ii.  244 '; 
death  from,  v.  483,  894;  effects  of] 
V.  481;  sickness  after,  i.  307;  in 
bronchotomy,  ii.  497;  in  childhood, 
V.  795  ;  in  collapse,  i.  783 ;  in  diagnosis 
of  _  hysteria,  i.  386  ;  in  dilatation  of 
stricture,  iv.  959  ;  in  gun-shot  wounds, 
ii.  241  :  in  hernia,  iv.  697  ;  in  ligature 
of  arteries,  iii.  547  ;  in  lithotrity,  iv. 
1109  ;  in  military  surgery,  ii.  241  ;  in 
ophthalmic  surgery,  iii.  255 

Chopart's  amputation,  v.  642 

Chordee,  v.  193  ;  rupture  of  urethra  in  ii 
733  '  ■ 

Chorditis  tuberosa,  iv.  549 

Chorea,  reflex,  iv.  191 

Choroid,  affections  of,  iii.  125;  coloboma 
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of,  132;   ophthalmoscopic  appearance 
of,  in  health,  iii.  26  ;  in  disease,  127 
Choroiditis,  iii.  125 

Chronic  abscess,  i.  134;  cancer,  i.  589; 
mammary  tumour,  see  Adenoma ; 
ophthalmia,  iii.  50;  orchitis,  v.  114; 
rlieumatic  arthritis,  iv.  22  ;  ulcer,  i.  202 

Cicatrices  of  abscess,  i.  123;  from  burns, 
escharotics,  &c.,  v.  586 

Cicatrisation,  constriction  from,  ii.  444, 
456  ;  of  burns,  28 

Cicatrix,  structure  of,  v.  561  ;  bleeding,  i, 
716;  cancerous,  668;  contracted,  664  ; 
treatment  of,  v.  858  ;  defective,  i.  661  ; 
diseases  of,  661 ;  excessive,  663 ; 
growth  of.  124  ;  keloid  growth  of,  665; 
painful,  662;  permanence  of,  124; 
tumours  of,  668  ;  ulceration  of,  667  I 
of  brain  after  injury,  ii.  320;  of  can- 
cerous idcers,  i.  558  ;  of  face,  ii.  424; 
of  neck,  v.  687. 

Circular  amputation,  v.  597 

Circulation,  its  disturbance,  in  inflamma- 
tion, V.  732;  collateral,  after  ligature, 

i.  741,  iii.  468;  phenomena  of,  in  re- 
ference to  diagnosis,  v.  951 ;  retarda- 
tion of,  one  of  the  causes  of  spontaneous 
cure  of  aneurism,  iii.  434 

Circumcision,  v.  179 

Cirsoid  aneurism,  iii.  533 

Cirsocele. — See  Varicocele 

Oiviale's  method  of  lithotomy,  iv.  1070 ; 
of  lithotrity,  1100;  urethrotome,  969. 

Clam,  adhesion,  v.  56 

Clamp,  for  ovariotomy,  v.  69  ;  in  treat- 
ment of  piles,  iv.  807 

Clavicle,  dislocation  of,  ii.  803  ;  fracture 
of,  765  ;  compound,  769  ;  incomplete, 
768  ;  of  acromial  end,  768  ;  of  sternal 
end,  767;  excision  of,  v.  671 

Clavus  hystericus,  i.  384 

Cleft  palate,  iv.  414 

Climatic  conditions  predisposing  to  in- 
flammation, i.  70 

Clitoris,  enlargement  of,  v.  30 ;  epithelio- 
ma of,  28 

Cloaca,  iii.  763 

Clonic  spasms  in  tetanus,  i.  309 

Cloth,  &c.,  impacted  in  gun-shot  wounds, 

ii.  121 

Clots,  aneurismal,  iii.  421  ;  connection  of 
sac  with,  430  ;  extension  of,  in  vessels, 

iii.  363  ;  formation  of,  i.  260,  iii.  359  ; 
impat-tion  of,  a  mode  of  spontaneous 
cure  of  aneurism,  439  ;  laminate  or 
active,  428 ;  soft  or  passive,  429 ; 
softening  of,  i.  275 

Clovehitch,  ii.  835 

Club-foot,  iii.  663  ;  relapsed,  678  ;  appa- 
ratus for,  679 
Club-hand,  iii.  667 

Coagulation  of  blood  in  inflammation,  i. 
29 
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Coagulum. — See  Clots 

Coaptation,  or  setting  of  fractured  bone, 

ii.  52 

Cobra  di  capello,  v.  939  ;  bite  of,  i.  676 
Coccyx,  dislocation  and  fracture  of,  ii. 
715 

Cochin  leg,  v.  398 
Cod-liver  oil,  in  scrofula,  i.  375 
Cohnheim's  experiments  in  inflammation, 
V.  751 

Coins  in  pharynx,  ii.  519 

Cold,  as  anEesthetic,  v.  503  ;  as  antiphlo- 
gistic, i.  76,  92  ;  treatment  of  aneurism 
by,  iii.  437 ;  treatment  of  cancer  by, 
608 ;  of  haemorrhage  by,  724  ;  pro- 
ducing inflammation,  i.  54 ;  abscess, 
134;  ulcer,  185;  water-cure,  i.  100 

Collapse,  i.  764  ;  chloroform  in,  783 ; 
primary  operations  in,  782 ;  from  in- 
jury of  spinal  cord,  ii.  287  ;  reflex,  iv. 
197  ;  in  strangulated  hernia,  688 

Collateral  circulation  after  ligature,  i. 
741,  iii.  468 

Colloid  cysts,  i.  510;  tumour,  575;  of 
bladder,  iv.  901 ;  of  breast,  v.  270 

Coloboma,  ii.  419;  iridis,  iii.  92;  of 
choroid,  132 

Colour-blindness,  iii.  138 

Colotomy,  iv.  632  ;  in  imperforate  rectum, 
V.  816 

Colubrine  snakes,  characters  of,  v.  939 
Coma,  reflex,  iv.  200 
Combustion,  spontaneous,  ii.  6 
Comminuted  fracture,  ii.  41 
Compact  osseous  tumours,  i.  538 
Complete  fistula,  i.  142;  iv.  824 
Complex  cystic  growths,  i.  511 
Complications  of  fractiire,  ii.  63 
Compound  bandages,  v.  510 ;   cysts,  i, 
511 

Compound  dislocation,  ii.  113  ;  of  ankle, 
922;  of  elbow,  761,  832  ;  of  knee,  917; 
of  phalanges  of  hand,  763  ;  of  shoulder, 
827 

Compound  fracture,  ii.  40,  60,  74 ;  of 
special  parts,  see  their  names 

Compression  of  brain,  ii.  257  ;  of  nerves, 
iv.  160 

Compression,  treatment  of  aneurism  by, 

iii.  486 ;  temporary,  485 ;  by  digital 
pressure,  496  ;  treatment  of  inflamma- 
tion by,  i.  85 

Compression,  digital,  in  amputation,  v. 
632 

Compressors  for  treatment  of  anetirism,  iii. 
490,  V.  1073 

Concussion  of  the  brain,  ii.  298  ;  in  gun- 
shot wounds,  161  ;  of  spinal  cord,  370 

Condy's  solution,  employment  of  in  dress- 
ing gun-shot  wounds,  ii.  151 

Condylomata.- — See  Mucous  tubercle; 
Warts,  venereal 

Congelation. — See  Cold 
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Congenital  cataract,  iii.  152;  cutaneous 
cysts,  i.  514;  deformities,  iii.  663; 
dislocation,  v.  828  ;  of  the  hip,  828  ; 
fracture,  833  ;  hydrocele,  84  ;  hyper- 
trophy of  gum,  iv.  342 ;  of  limbs,  v. 
826;  inguinal  hernia,  iv.  654,  734,  739; 
malformations  of  face,  v.  803 ;  phimosis, 
V.  198  ;  rickets,  852  ;  sacral  tumour, 
799;  syphilis,  iii.  107;  v.  840; 
tumours,  834 
Congestion,  inflammatory,  i.  153  ;  v.  732  ; 

in  burns,  ii.  8 
Conical  ballets,  their  effects,  ii.  122,  129 
Conjunctiva,   examination   of,   iii.    16 ; 

diseases  of,  27  ;  injuries  of,  iii.  51 
Conjunctivitis,  i.  47  ;  and  see-  Ophthalmia 
Connective  tissue,  minute  changes  in,  in 

inflammatior,  v.  775 
Consecutive  aneurism,  iii.  415 
Conservative  surgery. — See  Excisions 
Constipation,  as  cause  of  obstruction,  iv. 
619  ;  from  blow  on  abdomen,  ii.  626  ; 
in  strictui'e  of  rectum,  iv.  845 
Constitutional  burns,  ii.  8;  syphilis,  i.  461 
Constriction  of  larynx  or  trachea  from 

cicatrisation,  ii.  444,  456 
Construction  of  hospitals,  v.  1011 
Contagia,  specific,  germs  of,  i.  52,  note 
Contagion,  as  cause  of  inflammation,  i.  46 
Continuous  sutures,  v.  517 
Contortion  of  spine,  causes  of,  in  lateral 

curvature,  v.  862 
Contracted  cicatrices,  treatment  of,  v.  585 
Contractility  of  arteries,  i.  734  ;  electro- 
muscular,  iv.  179 
Contre-coup,  ii.  315 
Contused  wound,  i.  647 
Contusion,  i.  617  ;  as  cause  of  inflamma- 
tion, 33  ;  disease  after,  624  ;  induration 
after,  623  ;  paralysis  after,  624  ;  per- 
sistence of  pain  after,  624  ;  of  abdomen, 
ii.  619  ;  of  arteries,  i.  734  ;  of  bone, 
ii.  245  ;  of  brain,  309  ;  diffused,  314  ; 
of  chest,  553  ;  of  breast,  sequela  of,  v. 
251 ;  of  cornea,  iii.  80  ;  of  face,  ii.  412  ; 
of  head  from  gun-shot  -wounds,  159  ; 
of  larynx,  458  ;  of  muscles,  iii.  621  ;  of 
lower  extremity,  ii.  837 ;  of  pelvis,  708  ; 
of  thorax,  553,  567.    See  also  Hcema- 
toma 

Convalescent  hospitals,  v.  1059 

Convulsions  from  injury  of  head,  ii.  318; 
in  disease  of  tympanum,  iii.  305  ;  rota- 
tory, and  local,  iv.  192 

Copaiba  and  cubebs  in  gonorrhoea,  v.  206, 
210  ;  followed  by  rash,  208 

Copper,  sulphate  of,  as  a  caustic,  v.  545 

Coraeoid  process,  fracture  of,  ii.  774 

Cord. — See  Spermatic,  Spinal 

Cornea,  diseases  of,  iii.  57  ;  conical,  57  ; 
contusion,  80 ;  examination  of,  16  ; 
fistulffi  of,  after  extraction  of  lens,  193  ; 
foreign  bodies  in,  82;  hernia  of,  75; 


inflammation  of,  60  ;  injuries  of,  79 ; 
minute  changes  in,  in  inflammation,  v. 
766  ;  opacities  of,  iii.  61,  77  ;  ulcers  of, 

i.  152,  iii.  35,  74  ;  wounds  of,  81 
Comification  of  tubercle,  i.  356 

Corns,  Y.  423  ;  fibrous,  426  ;  flat,  424  ; 

soft,  426,  428  ;  suppuration  of,  428 
Coronoid  process  of  ulna,  fracture  of,  ii. 
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Corpuscles,  connective-tissue,  v.  775 

Corrigan's  hammer,  v.  525 

Corrosive  liquids,  injuries  of  larynx  from, 

ii.  470 

Coryza,  iv.  268 ;  chronic,  269  ;  syphilitic, 
271  ;  in  infants,  272 

Costal  cartilages,  fracture  of,  ii.  561  ; 
wound  of,  577 

Couching  for  cataract,  iii.  163 

Counter-extension,  in  treatment  of  dis- 
location of  humerus,  ii.  824 

Counter-irritants,  v.  522 ;  treatment  of 
inflammation  by,  i.  80  ;  of  spinal  dis- 
ease, iv.  138 

Course  of  disease,  in  reference  to  diag- 
nosis, V.  948 

Coxalgia. — See  Hip 

Cracks  of  lip,  iv.  441  ;  of  nipple,  v.  284  ; 
of  tongue,  iv.  221 

Cranium,  disease  of,  after  scalp  wound, 
ii.  249  ;  fracture  of,  165  ;  pus  beneath, 
after  injury,  ii.  249  ;  proportions  of,  to 
face  ;  v.  872.    See  also  Skull 

Crepitation  or  crepitus,  ii.  47,  102;  con- 
sidered in  reference  to  diagnosis,  v. 
955 

Croup,  iv.  509;  tracheotomj'  in,  513 

Crura  ceiabri,  contusion  of,  ii.  311 

Crural. — See  Femoral 

Cubic  space  in  hospitals,  v.  1033 

Cuneiform  bones,  dislocation  of,  ii.  935 

Cupjimg,  V.  537  ;  in  treatment  of  inflam- 
mation, i.  84 

Curara  as  a  cure  for  tetanus,  i.  335  ;  in 
experiments  on  inflammation,  v.  733 

Curette,  suction,  iii.  182 

Curvature  of  bones,  orthopaedic  opera- 
tions for,  iii.  711 

Curvature  of  the  spine,  angular,  iv.  109, 
117;  lateral,  v.  855;  general  appear- 
ances, in,  858  ;  causes,  of,  856  ;  forma- 
tion of  the  curvatures  in,  860 ; 
mechanism  of,  860  ;  diagnosis  of, 
869  ;  prognosis  of,  875 ;  rickety,  869 

Cutaneous  affections  in  injuries  of  nerves, 
iv.  174  ;  in  idiopathic  disorders  of 
nerves,  182;  refl'^x,  202;  cancer,  i. 
659;  or  dermoid,  cysts,  514;  erysipelas, 
217 

Cut  throat,  ii.  448 

Cynanche,  iv.  398;  trachealis,  (croup), 
509 

Cysticercus  cellulosae,  v.  918;  under  con- 
junctiva, iii.  55  ;  in  anterior  chamber 
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of  eye,  85  ;  in  vitreous  chamber  of  eye, 

141,  V.    919;    in  muscles,  919;  its 

identity  with  taenia,  iii.  142 
Cystic  disease  of  testicle,  v.  132  ;  tumour 

of  jaw,  iv.  457  ;  of  larynx,  578  ;  of 

neck,  V.  977  ;  oxide  calculus,  iv.  1025; 

deposits  in  urine,  1008 
Cystitis,  acute,  iv.   872,   886 ;  chronic, 

889 

Cystitome,  iii.  182 
Cystocele,  iv.  652 

Cysts,  i.  505;  colloid,  v.  510;  compound, 
511;  congenital  cutaneous,  514;  cysti- 
gerous,  oil;  dentigerous,  518,  v.  363  ; 
dermoid,  i.  514,  v.  43,  146;  mucous, 

i.  509;  oily,  510;  proliferous,  511; 
sanguineous,  509;  sebaceous,  iv.  413  ; 
serous,  i.  506  ;  of  blood  in  arachnoid, 

ii.  260;  of  bone,  iii.  827;  of  breast, 
V.  268;  of  breast-ducts,  262;  of  broad 
ligament,  41  ;  of  cheek,  972  ;  of  eye- 
lids, iii.  238;  of  iris,  iii.  114  ;  of  jaws, 
iv.  363;  of  lip,  450;  of  mouth,  451  ; 
of  muscles,  iii.  640;  of  neck,  v.  977  ; 
deep  sebaceous,  979  ;  of  ovary,  42  ;  of 
palate  (soft),  iv.  413 ;  of  popliteal 
space,  V.  1001 ;  of  prostate,  iv.  937  ;  of 
testis  (encysted  hydrocele),  v.  94  ;  in 
adenocele,  254  ;  synovial.  See  Diseases 
of  Bursa 

Cyst-worms,  of  taeniada,  v.  918 


DACRYO-GYSTITIS,  iii.  225 
Dacryolithes,  iii.  230 
Dacryops,  iii,  231 
Dactylius  aculeatus,  v.  931 
Daviel's  spoon,  v.  1086 
Deafness,    iii.    262;  hysterical,  318; 
nervous,    317;  reflex,  iv.  196,    197  ; 
syphilitic,  iii.  306 
Defsecation,  imperfect,  of  tissue,  a  pre- 
disposing cause  of  inflammation,  i.  60 
Defects,  optical,  iii.  5 
Deformed  union  of  fracture,  ii.  94 
Deformities,  iii.  658 ;  congenital,  663 ; 

non-congenital  661 
Degeneration  of  coats  of  vein,  iii.  375; 
of  muscles,  with  apparent  liypertrophy, 

iii,  635  ;  pulpy,  of  synovial  membrane, 

iv.  16 

Degrees  (six)  of  burn,  ii.  2 
Delhi-boil,  v.  925 
Delirium  ebriosorum,  i.  339,  344 
Delirium  Tremens,  i.  336 ;  reflex,  iv. 
198 

Demarcation,  line  of,  in  gangrene,  i.  156 
Dental  fistula,  i,  144 
Dentated  fractures,  ii.  39 
Dentigerous  cysts,  i.  518;  iv.  363 
Dentine  excrescence,  iv.  352 
Depilation  from  lightning,  ii.  30 


Dig 

Depletory  treatment  of  inflammation,  i. 

85  ;  of  synovitis,  iv.  10 
Deposits,  secondary,  i.  263 
Depressed  fracture  of  skull,  ii.  265 
Depression  of  cataract,  iii.  164 
Derivatives,  treatment  of  inflammation 

by,  i.  80 

Dermoid  cysts,  i.  514  ;  of  ovary,  v.  43; 

of  testis,  146 
Dermoid  lamina  of  membrana  tympani, 

inflammation  of,  iii.  271 
Desault's  splint,  ii.  57 
Descendens  uoni  nerve,  division  of,  in 

operation,  V.  983 
Diabetes,  boils  in,  v.  447 ;   reflex,  iv. 

203 

DiAGNOSrS,  SURGICAL,  V.  942 

Diaphragm,  gunshot  wound  of,  ii.  308 ; 

rupture  of,  637 
Diaphragmatic  hernia,  ii.  638,  iv.  726; 

from  gunshot  wound,  ii.  209 
Diathesis,  aneurismal;  ii.  416;  furuncular, 

V.  446  ;  haemorrhagic,  i.  718  ;  purulent, 

274  ;  scrofolou.s,  363 
Diet  of  patients  after  operation,  i.  305 

in  hospital,  v.  1037 
Dieulafoy's  aspiration  apparatus,  v.  1079 ; 

for  puncture  of  bladder,  iv.  994 
Diffuse  cellular  inflammation,  i.  224 ;  of 

larynx,  iv.  567 ;  of  scalp  from  injury, 

ii.  246 

Diffused  aneurism,  iii,  415 

Digestion,  symptoms  referred  to  organs 
of,  in  respect  to  diagnosis,  v.  952 

Digital  compression  in  amputation,  v. 
632  ;  pressure  in  aneurism,  iii.  496 

Digitalis,  use  of,  in  delirium  tremens,  i. 
345  ;  in  inflammation,  91 

Dilatation,  aneurismal,  iii.  411  ;  of 
bladder,  iv.  898  ;  of  stricture,  iv.  956  ; 
gradual,  956 ;  permanent  or  con- 
tinuous, 960  ;  sudden,  (or  rupture)  961  ; 
in  stricture  of  rectum,  849 

Diphtheria,  iv.  496  ;  history  of,  497  ;  its 
relationship  to  croup,  504  ;  symptoms 
of,  498  ;  tracheotomy  in,  507 

Diphtheritic  fever,  iv.  501 

Diploe,  inflammation  of,  after  scalp- 
wound,  ii.  249  ;  gunshot  wound,  164 ; 
tumours  of,  v.  969 

Diplopia,  a  symptom  of  locomotor  ataxy, 
iv.  210 

Direct  inguinal  hernia,  iv.  763 
Directors,  v.  1065  ;  for  hernia,  iv.  714 
Discharges,  watery,  in  connection  with 

severe  injuries  of  the  head,  ii.  287 
Disinfectants,  in  treatment  of  inflamma- 
tion, i.  95 

Dislocations,  ii.  99  ;  compound,  113;  con- 
genital, V.  828;  partial,  ii.  112; 
pathology  of,  99  ;  pathological  anatomy 
of,  102;  reduction  of,  108;  unre- 
duced 104;  of  ankle,  918;  astragalus, 
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930  ;  caleaneum,  93-1  ;  carpus,  834  ; 
clavicle,  803;  coccyx,  715;  costal-car- 
tilages, 566  ;  cuneiform  bones,  935  ; 
elbow,  828 ;  elbow,  compound,  761  ; 
eyeball,  iii.  244  ;  fibula,  ii.  917  ;  fingers 
836;  foot,  918;  hip,  895,;  humerus, 
808  ;  hyoid  bone,  460  ;  intestine,  iv. 
604;  jaw,  ii.  434;  knee,  914;  lens,  iii. 
90,  98,  159  ;  metatarsus,  ii.  936  ;  pa- 
tella, 912;  pelvis,  709;  phalanges  of 
hand,  835  ;  compound,  762  ;  phalanges 
of  foot,  937  ;  radio-ulnar  joint  (lower), 
832  ;  ribs.  565  ;  scapula,  806  ;  inferior, 
angle  of,  757  ;  shoulder,  808 ;  com- 
pound, 827;  spine,  380;  sternum, 
bones  of,  566  ;  tarsus,  918  ;  thumb, 
834  ;  tibia,  914 ;  ulna  and  radius,  at 
elbow,  828  ;  upper  extremity,  statistics 
of,  763  ;  wrist,  832 
Displacement,  or  deformity,  a  symptom 

of  fracture,  ii.  45 
Dissection-wounds,  i.  224,  670 
Dissecting  aneurism,  i.  736  ;  iii.  542 
Distal   ligature,  iii.  570 ;  double,  574  ; 
table  of  cases  of,  for  aneurism  at  root 
of  neck,  576 
Distension  of  bladder,  iy.  906  ;  of  nerves, 
159 

Distoma  ophthalmobium,  v.  924 

Divers,  means  adopted  by,  in  order  to 

remain  under  water,  v.  891 
Division  of  nerves,  complete,  iv.  163  ;  in- 
complete, 164;  treatment  of  injuries  of 

nerves  by,  171 
Dog,  bile  of  rabid,  i.  687  ;  hydrophobia  in 

the,  685;  tape-worm  in,  its  relation  to 

hydatids  in  man,  v.  921 
Dorsal  vertebrae,  fracture  of,  ii.  390  ;  case 

of  recovery  from,  403 
Dorsum  ilii,  dislocation  of  hip  on  the,  ii. 

897 

Double  distal  ligature,  iii.  574 

Double  fractures,  ii.  40  ;  fistula,  iv.  826  ; 

hernia,  iv.  720  ;  incision,  amputation 
'  by,  V.  597 
Douche,  nasal,  iv.  274 
Dracunculus,  v.  927 

Drainage  tubes,  v.  533  ;  in  abscess,  i. 
140  ;  in  fistula,  147  ;  in  empyema,  ii.  598 

Dressing  after  amputation,  v.  608 

Dressing  of  giinshot  wounds,  ii.  150 

Dressing  wounds,  principles  of,  i.  303 

Dropsy. — See  Paracentesis 

Drowning,  entrance  of  air  into  lungs  in, 
V.  885  ;  experiments  on,  889  ;  mode  of 
death  in,  891  ;  complicated  with  apo- 
plexy, &c.,  911  ;  period  of  siibmersion 
consistent  with  recovery,  892  ;  prog- 
nosis of,  911  ;  rules  of  treatment,  913. 
See  also  Apnoea 

Drugs,  nausea nt,  in  treatment  of  inflam- 
mation, i.  90 

Dry  gangrene,  i.  152 

VOL.  V.  4 


ELE 

Duck-bill  speculum,  v.  38 

Duct-cysts  of  breasts,  v.  262 

Dumb-bell  calculi,  iv.  1016  ;  crystals  in 

urine,  1024-5 
Duodenum,  ulceration  of,  in  burns,  ii.  11, 

20 

Dupuytren's  bilateral  lithotomy,  iv.  1069  ; 
method  of  treating  artificial  anus,  v. 
821 

Dura  mater,  extravasation  over  the,  ii. 
256  ;  fungous  tumour  of,  v.  969 

Duration  of  disease,  in  reference  to  diag- 
nosis, V.  947 

Dyspepsia,  scrofulous,  i.  363 

Dysphagia,  in  wound  of  neck,  ii.  444 

Dysphonia  clericorum,  iv.  547 

Dyspnoea,  effects  of,  on  shape  of  chest,  v. 
878 


EAR,  Diseases  of,  iii.  257;  implicating 
the  brain,  323  ;  bleeding  from,  ii. 
426 ;  external  cutaneous  aflfections  of, 
iii.  258  ;  foreign  bodies  in,  ii.  421  ; 
gouty  and  other  concretions  in,  iii. 
259  ;  instruments,  v.  1070  ;  malforma- 
tions of,  iii.  257  ;  erysipelas  of,  258  ; 
tumours  of,  260 ;  wounds  of,  ii.  420  ; 
middle,  see  T//»ipanum,  Mastoid  cells  ; 
internal  ,  see  Lahijrinth  ;  cancer  of,  iii. 
326  ;  plastic  operations  on,  v.  581  ; 
watery  discharge  from,  in  injuries  of 
head,  ii.  287 
Earle's  fracture-bed,  v.  1088 
Eburnated  bones,  artificial  division  and 

repair  of,  iii.  712 
Ecchymo'is,  i.  261,  620  ;  ii.  583  ;  colours 
of,  i.  620;  under  conjunctiva,  iii.  53; 
of  eyelid,  242 
Echinococcus,  v.  920.    And  see  Hydatid 
Ecraseur,  the,  v.  1067;  treatment  of  piles 

by,  iv.  814;  laryngeal,  586 
Ectropion,  iii.  234 
Ecthyma,  v.  360 ;  syphilitic,  i.  470 
Eczema,   v.    325 ;    impetiginodes,   327  ; 
marginatum,    327  ;   rubrum,  327  ;  of 
auricle,  iii.  259 
Eczematous  ulcer,  i.  184 
Effusion,  inflammatory,  i.  6 
Eighth  cranial  nerve,  injuries  of,  ii.  336 
Eiioid,  V.  407 

Elbow,  amputation  at,  v.  636  ;  diseases 
of,  iv.  98  ;  dislocations  of,  ii.  828 ; 
excision  of,  v.  672 ;  in  gun-shot  wounds, 
ii.  220 ;  fracture  into,  787 ;  bend  of, 
aneurism  at,  iii.  550 

Electric  cautery. — See  Cautery,  galvanic 

Electricity,  death  from,  ii.  30 

Electro-muscular  contractility,  iv.  179 

Electrolysis  in  stone,  iv.  1044 

Electro-puncture,  v.  528 
j  Elephantiasis     anaesthetica,     v.     394 ; 
Grfecoram,     393 ;     pachydermia  or 

B 
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arabum,  398;  scroti,  172;  tuberculosa, 
393 

Eliminatives,  in  treatment  of  inflamma- 
tion, i.  92 

Embolism,  iii.  402  ;  of  veins,  359,  i.  261 ; 
causing  aneurism,  iii.  421  ;  leading  to 
spontaneous  cure  of  aneurism,  439 

Emetics  in  inflammation,  i.  90 

Emissions,  nocturnal,  v.  152 

Emmetiopia,  iii.  1 

Emphysema,  in  injuries  of  neck,  ii.  4i3  ; 
in  non-penetrating  wounds  of  chest, 
577;  in  wounds  of  lung,  586;  of  eyelid, 

iii.  242 
Emprosthotonos,  i.  318 
Empyema,  ii.  594 

Enamel-nodules  on  fangs  of  teeth,  iv.  350 
Encephalitis,  traumatic,  ii.  342 
Eiiceplialocele,  v.  964 
Encephaloid  cancer,  i.  564;  of  bladder, 

iv.  901;  of  prostate,  934 ;  of  testicle,  v. 
139 

Enehondroma,  i.  530,  iii.  814 ;  glands 
affected  in.  348  ;  of  breast,  v.  268  ;  of 
face.  iv.  457  ;  of  larynx,  579  ;  of  testis, 

v.  136 

Encysted  aneurism,  iii.  411  ;  calculus,  iv. 
898,  1041;  heematocele,  v.  105;  hernia, 
iv.  749  ;  hydrocele,  v.  94  ;  tumour,  see 

C)/sts 

Endermic  method,  v.  526 
Endoscope,  iv.  954 

Enlarged  prostate,  iv.  916;  tonsils,  404; 

effect  of,  on  shape  of  chest,  v.  878 
Enterocele,  iv.  652 
Enteroepiplocele,  iv.  652 
Enterotome,  ii.  695 

Entozoa,  v.  915  ;  in  anterior  chamber  of 
eye,  iii.  85 ;  in  bone,  829 ;  in  veins, 
390;  in  vitreous  chamber  of  eye,  141  ; 
under  conjunctiva,  55 

Entropion,  iii.  233 

Enucleation  of  uterine  tumour,  v.  14; 

primary,  15;  by  inducing  gangrene,  18 
Enuresis. — See  Incontinence  in  children 
Eperon  in  artificial  anus,  ii.  693 
Ephelis,  V.  408  ;  lentigo,  408 
Epicanthus,  iii.  232 
Epicystotomia,  iv.  1073 
Epidemic  character  of  diphtheria,  iv.  499  ; 

erysipelas,  i.  215 
Epididymitis.  — See  Orchitis 
Epigastrium,  blows  on,  ii.  620  ;  hernia  in, 

iv.  726 

Epiglottis,  wounds  of,  ii.  446;  ulceration 

(syphilitic)  of,  iv.  561 
Epiglottome,  ii.  470 
Epilepsy,  reflex,  iv.  186 
Epiphora,  iii.  227 

Epiphyses,  separation  of,  ii.  39,  iv.  42 ;  I 
of  femur,  ii.  859  ;  of  tibia,  883  j 

Epiphysial  line,  diseases  of  bone  at,  iii.  | 
737  I 


EXO 

Epiplocele,  iv.  652 

Epispadias,  iv.  939  ;  Nekton's  operation 

for,  V.  584 
Epistaxis,  iv.  264 

Epithelioma,  or  Epitheleal  cancer,  i.  570  ; 
of  bladder,  iv.  901  ;  of  clitoris  ;  of  eye- 
lid, iii.  242  ;  of  face,  v.  976  ;  of  jaw, 
iv.  475 ;  of  larynx,  562,  580 ;  of  neck, 
V.  980  ;  of  nose,  iv.  252 

Epithelium,  minute  changes  in,  in  inflam- 
mation, V.  778 

Epulis,  iv.  338 

Equinia,  or  glanders,  i.  699  ;  mitis,  707 

Erectile  tumour,  i.  541 

Ergot  of  rye,  gangrene  from  eating,  i.  104 

Erratic  erysipelas,  i.  219 

Eruptions  of  skin,  see  Skiti,  diseases  nf ; 
seconda.ry  syphilitic,  i.  463  ;  syphilitic 
in  bone,  iii.  786  ;  from  injury  of  nerves, 
iv.  182 

Eruption,  diflBcult,  of  wisdom-teeth,  iv. 
332. 

Erysipelas,  simple,  or  cutaneous,  i.  217  ; 
causes  of  227 ;  ambulans,  219 ;  epi- 
demic, 215;  erratic,  219;  idiopathic, 
218;  metastatic,  219;  miliary,  216; 
cedematous,  218;  phlegmonous,  or  cel- 
lulo-cutaneous,  220;  phlyctenodes,  216  ; 
symptomatic,  213;  traumatic,  213; 
universal,  220;  of  auricle,  iii.  258;  of 
scalp,  ii.  246  ;  glands  affected  in,  iii. 
349 

Erysipelatous  laryngitis,  iv.  565 

Erythema,  i.  209,  v.  314;  circinnatuni,  i. 
211,  V.  317;  fugax,  i.  210,  v.  316; 
intertrigo,  i.  212,  v.  315;  loeve,  a^de- 
matosum,  i.  212;  marginatum,  211; 
nodosum,  211,  v.  316;  papulatum, 
211,  V.  203,317;  syphilitic  laryngeal, 
iv.  557  ;  tuberculatum,  i.  21 1,  v.  203, 317 

Escharotics. — See  Caustics 

Ether,  as  an  anaesthetic,  v.  481,  501 

Eustachian  catheter,  iii.  289 

Eustachian  tube,  affections  of,  iii.  284; 
functions  of,  284  ;  inflation  of,  by 
Politzer's  method,  287  ;  obstruction  of, 
285  ;  patulous,  285 

Examination  of  diseased  parts,  in  refer- 
ence to  diagnosis,  v.  963  ;  of  the  eye. 
ophthalmoscopic,  iii.  19 ;  supei-ficial, 
16 

Exanthemata,  v.  308,  312 
Exanthematous  laryngitis,  iv.  570  ;  oph- 
thalmia, iii.  73  ;  jaw  necrosis,  iv.  383 
Excision  of  Bones  and  Joints,  v.  654  ; 

general  observations  on,  660  ;  subperi- 
.    osteal,  662 ;    for  excision   of  special 
parts,  see  the  names  of  those  parts,  as 
Calcaneu7n,  Shoulder 
Exfoliation  of  bone,  iii.  766,  775 
I'^shalation,  hiemorrhage  by,  i.  715 
Exhau.stion,  stage  of,  in  burns,  ii.  10 
Exoniphalos. — See  Umbilical  herfiia 
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Exophthalmic,  hronehocele,  v.  296 

Exophthalmos,  iii.  243 

Exostosis,  i.  536,  iii.  820  ;  bullous,  825  ; 
difiPused,  825  ;  ivory,  i.  638,  iii.  822  ; 
malignant,  802 ;  periosteal,  820  ;  of 
the  axilla,  v.  988;  of  ear,  iii.  268;  of 
jaw,  iv.  466  ;  of  orbit,  iii.  244 ;  of 
ossicles  of  tympanum,  iii.  313;  of 
teeth,  iv.  350 

Exstrophy  of  bladder,  iv.  881 

Extension  of  ankylosis,  gradual,  iii.  717  ; 
sudden,  725 ;  of  cicatrices,  v.  588  ;  of 
diseased  joints,  iv.  49  ;  of  fracture,  ii. 
61 

Extension  apparatus,  v.  1089 

External  fistula,  i.  142  ;  piles,  iv.  792  ; 

urethrotomy,  973 
Extra-capsular  fracture  of  cervix  femoris, 

ii.  850 

Extraction  of  bullets,  ii.  146,  148  ;  of 
cataract,  iii.  176;  flap,  177;  modified 
flap,  204  ;  rectilinear,  199  ;  scoop, 
201  ;  through  the  sclerotic,  205  ;  of 
teeth,  haemorrhage  after,  iv.  386 

Extra-uterine  pregnancy,  operations  in, 
V.  31 

Extravasation  of  blood  from  retina  or 
choroid,  iii.  129  ;  in  contusions,  i.  622  ; 
in  injuries  of  the  abdomen,  ii.  631  ;  of 
the  face,  412  ;  of  the  head,  254,  282; 
of  fcgces,  from  laceration,  644 ;  from 
punctured  wound,  679 ;  of  urine,  iv. 
998;  from  ruptured  bladder,  ii.  716; 
from  ruptured  kidney,  653  ;  from  rup- 
tured ureter,   654 ;   from  injury  of 
urethra,  727 
Extremity,  lower,  amputations  in,  v.  639  ; 
contusions  of,  ii.  837  ;  dislocations  of, 
895  ;  fractures  of,  842 ;  varices  of,  iii. 
377  ;  Injuries  of,  ii.  837  ;  sprains  of, 
839  ;  wounds  of,  840  ;  gun-shot,  222  ; 
i\pper,  amputations  in,  v.  632  ;  contrac- 
tions of,  iii.  696  ;  dislocations  of,  ii. 
803  ;  fractures  of,  765 ;  Injuries  of, 
755  ;  sprains  of,  765  ;  wounds  of,  768  ; 
gun-shot,  218 
Extroversion  of  the  bladder,  iv.  881 
Exuberant  iilcer,  i.  200 
Exudation,  diphtheritic,  iv.  502  ;  inflam- 
matory, V.  741,  754 
Eye,  appearances  of,  after  extraction  of 
cataract,  iii.  191  ;  diseases  of,  1  ;  ento- 
zoa  in,  56,  85,  141,  v.  920;  examina- 
tion   of,    16;    ophthalmoscopic,  19; 
injuries  of,  89  ;  see  special  parts,  as 
Conjunctiva,  Cornea 
Eyeball,  cancer  of,  iii.  219  ;  scrofulous 
deposit  in,  219;  dislocation  of,  244; 
melanosis  of,  221  ;  protrusion  of,  243  ; 
removal  of,  262  ;  rupture  of,  90 
Eyebrow,  wound  of,  ii.  418 
Eye-instruments,  V.  1086 
Eyelids,  abscess  of,  iii.  236  ;  cancer  of, 
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241  ;  diseases  of,  232 ;  inflammation 
of,  235  ;  injuries  of,  242  ;  tumours  of, 
238  ;  wounds  of,  ii.  418 


FACE,  cancroid  ulceration  of,  v.  976  ; 
carbuncle  of,  462  ;  cicatrices  of, 
ii.  424  ;  contusions  of,  412  ;  cysts  of,  v. 
972  ;  enchondroma  of,  457 ;  epithelioma 
of,  976  ;  gun-shot  wounds  of,  ii.  183  ; 
hypertrophy  of  bones  of,  v.  457  ; 
Injuries  of,  ii.  411  ;  malformations  of, 
V.  803  ;  naevi  of,  443  ;  regional  surgery 
of,  972  ;  tumours  of,  973  ;  wounds  of, 
ii.  417 

Facets  of  calculi,  iv.  1015 

Facial  carbuncle,  v.  462 

Facial  nerve,  wound  of,  in  operation,  v. 
973.    See  also  Seventh  cranial 

Faecal  abscess,  iv.  596  ;  from  cancer,  iv. 
600  ;  from  gunshot  wound  of  intes- 
tines, ii.  207  ;  flstula,  congenital,  v. 
819-20 

Faeces,  extravasation  of,  from  laceration, 
ii.  644  ;  from  wounds,  679 

Fallopian  tube,  inflammation  of,  gonor- 
rhceal,  v.  215;  rupture  of,  after  opera- 
tion for  imperforate  hymen,  7 

False  aneurism,  iii.  414  ;  joint,  see  Frac- 
ture, ununited ;  membrane,  presence  of, 
a  symptom  of  diphtheria,  iv.  498  ;  pas- 
sages in  urethra,  ii.  731,  iv.  969 

Fangs  of  teeth,  enamel-nodules  on,  iv. 
350 ;  exostosis  on,  360  ;  hypertrophy 
of,  35. 

Faradisation  of  muscles,  iv.  181 

Farcy,  i.  700  ;  flying,  703 

Fascia,  contraction  of  palmar,  iii.  697  ; 
propria  of  Astley  Cooper,  iv.  765 

Fasciola  hepatica,  v.  923 

Fatty  tumour,  i.  618  ;  congenital,  v.  799  ; 
of  abdomen,  993  ;  of  breast,  267  ;  of 
neck,  977  ;  of  pharynx,  iv.  487  ;  of 
scrotum,  v.  174  ;  under  conjunctiva,  iii. 
65 

Fauces,  inflammatory  affections  of,  iv. 

404;    acute,  410;  txunours  of,  413; 

scald  of,  V.  910 
Favus,  V.  338 

Febrifuge  treatment  in  inflammation,  i. 
91 

Febrile  pemphigus,  v.  350 
I  Femoral  aneurism,  iii.  607 

Femoral  artery,  ligature  of  common,  iii. 
608  ;  of  superficial,  603 

Femoral  epiphysis,  separation  of,  ii.  859 

Femoral  hernia,  iv.  765  ;  development  of, 
768  ;  diagnosis  of,  769  ;  morbid  states 
of,  776 ;  operation  for,  VV7  ;  statistics 
of  773  ;  taxis,  of  777  ;  use  of  trasses 
in,  772  ;  varieties  of,  767  ;  wound  of 
I      obturator  artery  in  operation  for,  779 
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Femoral  ring,  passage  of  testicle  through, 
V.  79 

Femur,  dislocation  of,  see  Hip  ;  fracture 
of  neck  of,  ii.  843  ;  of  shaft  of.  861  ;  of 
lower  end  of,  872  ;  fracture  of,  by  gun- 
shot wound,  222  ;  necrosis  of,  in  popli- 
teal space,  iii.  766,  v.  1003  ;  section  of, 
in  ankylosis  of  hip,  iii.  728,  v.  685  ; 
■subperiosteal  resection  of  shaft  of,  72o 

Fergusson's  lion-forceps,  v.  1077;  saw  1074 

Ferments,  i.  45 

Fever,  hectic,  i.  281  ;  diphtheritic,  iv. 
501  ;  inflammatory,  i.  21  ;  trau- 
matic, i.  294,  631 

Fibrin,  disorganised,  in  blood,  i.  275  ;  its 
function  in  the  body,  31  ;  in  inflam- 
matory exudation,  11  ;  in  inflammatory 
blood,  30  ;  in  inflammatory  effusion,  1 1 

Fibrinous  calculus,  iv.  1030;  exudation, 
in  diphtheria,  iv.  502 

Fibro-cellular  tumour,  i.  522 

Fibro-mu.scular  tumour,  i.  528 

Fibro-plastic  tumour,  i.  547  ;  of  breast, 
V.  269  ;  of  uterus,  recurrent,  1 3 

Fibroid  laminae  of  menibrana  tympani, 
inflammation  of,  iii.  272 

Fibroid  recurrent  tumour,  i.  547 

Fibrous  polypus  of  nose,  iv.  305 

Fibrous  tumours,  i.  527  ;  cf  bladder,  iv. 
898  ;  of  bone,  iii.  828  ;  of  ear,  260  ;  of 
jaws,  i.  529,  iv.  460  ;  of  larynx,  577  ; 
of  testis,  V.  138;  of  uterus,  11 

Fibula,  dislocation  of  head  of,  ii.  917; 
fracture  of,  ii.  889,  919 

Fifth  cranial  nerve,  keratitis  from  disease 
of,  iii.  72  ;  injuries  of,  ii.  334  ;  paraly- 
sis of,  iii.  245 

Figure-of-8  bandage,  v.  508  ;  suture,  520 

Filaria  lentis,  v.  930  ;  medinensis,  927 

Fimbriae  of  synovial  membrane,  iv.  37 

Finance  of  hospitals,  v.  1056 

Fingers,  amputation  of,  ii.  762,  v.  633  ; 
chancre  of,  i.  449  ;  dislocation  of,  ii. 
836  ;  division  of  tendons  of,  iii.  724  ; 
enchondroma  of,  817  ;  fracture  of,  ii. 
762;  .supernumerary,  V.  824;  webbed, 
824 

First  intention,  union  by,  i.  632 
Fissure  of  anus,  iv.  835,  840  ;  of  bone,  ii. 
41,  60 

Fistula,  i.  141  ;  complete  and  incomplete, 
142;  external  and  internal,  142;  for- 
mation of,  143  ;  anal,  or  in  ano,  iv.  823  ; 
operation  for,   830 ;  biliary,  ii.    684 ; 
congenital,  v.  819  ;  foecal,  after  g\m-shot 
wound  of  intestines,    ii.    207  ;  from 
cancer,  iv.  600  ;  in  neck,  982  ;  gastric,  | 
ii.  680  ;  lachrymal,  iii.  223  ;  laryngeal  j 
or  tracheal,  after  wound  of  neck,  ii.  445,  [ 
456  ;  salivary,  ii.  420  ;  urinary  or  peri- 
naeal,  iv.  983  ;  operations  for,  v.  5S2  ; 
uretho-rectal,   iv.   936 ;  vaginal  and 


uterine,  v.  15;  vesico-intestiual,  iv. 
895  ;  vesico-reetal,  v.  986 

Fistula,  of  cornea,  after  extraction  of 
cataract,  iii.  193  ;  establishment  of,  in 
ovarian  dropsy,  v.  47 

Fit,  hysterical,  i.  379 

Flap-amputation,  v.  599  ;  Teale's,  by  rect- 
angular flaps,  603 

Flap-extraction  of  cataract,  iii.  177 

Flaps,  transplantation  of,  v.  562 

Flap-wounds  of  scalp,  ii.  245 

Flat-foot,  iii.  693 

Fle.tion-treatment  of  aneurism,  ii. 

Floating  tumours,  i.  550  ;  of  abdomen,  v. 
994 

Fluctuation,  v.  956 

Fluid  cataract,  iii.  157 

Foetal  inclusion,  in  testicle,  v.  147 

FcBtus,  attached,  v.  796  ;  in  fostu,  797  ; 

syphilis  in  the,  842 
Fomentations,  use  of,  in  inflammation,  i. 

99 

Foot,  aneurism  in,  iii.  595  ;  dislocation  of 
at  tarsus,  ii.  918  ;  excision  of  bones  of, 
V.  717;  fungous  diseases  of,  v.  932; 
fractures  of,  ii.  893.    See  also  Tarsus. 

Forceps,  artery,  v.  ]  065  ;  bone-cutting, 
1076  ;  bullet,  ii.  147  ;  dressing,  v.  1065; 
laryngeal,  ii.  491,  492;  operation  by, 
iv.  585  ;  lithotomy,  iv.  1046  :  v.  1083  ; 
oesophageal,  ii.  525  ;  tracheal,  494 

Forcing  a  stricture,  iv.  991 

Forearm,  abscess  of,  ii.  758  ;  amputation 
of,  v.  635  ;  aneurism  in,  iii.  548  ;  frac- 
tures of,  ii.  789,  791,  795.  See  also 
Radius,  Ulna. 

Forehead,  wound  of,  ii.  418 

Foreign  bodies  in  abdominal  cavity,  ii. 
656;  air  passages,  472  ;  results  of  cases 
of,  488;  antrum,  423;  bladder,  7-23; 
chest,  592  ;  conjunctiva,  iii.  28  ;  cornea, 
82  ;  ear,  ii.  421 ;  gun-shot  wounds,  146  ; 
heart,  602;  larynx,  476,  489;  nerve, 
iv.  168  ;  nose,  ii.  423  ;  pericardium, 
602;  pharynx,  475,  515,  701  ;  rectum, 
753 ;  stomach  and  intestines,  698  ; 
vagina,  750  ;  wounds,  i.  656 

Fourth  cranial  nerve,  injuries  of,  ii.  333  ; 
paralysis  of,  iii.  246,  247 

Four-tailed  bandage,  v.  511 

Fracture,  ii.  34  ;  comminuted,  41  ;  com- 
pound, 40,  60,  74;  in  upper  extremity, 
ii.  522  ;  dentate,  ii.  39  ;  doable,  40  ; 
fissured,  41,  50;  from  mu.scular  action. 
37;  gun-shot,  ii.  123,157:102,181,214; 
incomplete,  ii.  42,  49  ;  into  joints.  63  ; 
intra-uterine,  37  ;  v.  833  ;  multiple,  ii. 
40  ;  oblique,  39  ;  simple.  39  ;  splintered, 
4<J  ;  spontaneous,  iii.  834;  transverse, 
ii.  39  ;  union  of,  67 ;  by  bridges  of 
bone,  70  ;  by  provisional  callus,  71  ;  by 
granulation,  74  ;  deformed,  94  ;  treat- 
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ment  by  refracture,  95  ;  by  section  and 
resection,  97  ;  delayed  by  coagulation 
in  veins,  iii.  368  ;  b}'  ligature  of  main 
artery,  523  ;  -ununited,  ii.  79  ;  aneur- 
ism from,  iii.  518;  of  rickety  bones,  v. 
853.  For  fracture  of  individual  bones, 
see  their  names. 

Fracture  ajjparaius,  v.  1087 

Fragilitas  ossium,  iii.  794 

Fragments  lodged  in  gun-sliot  wounds,  ii. 
131 

Frambcesia,  v.  403 

Friction  in  ununited  fracture,  ii.  86 

Frontal  sinus,  distension  of,  v.  973,  974  ; 

fracture  into,  ii.  265 
Frost-bite,  i.  169 

Fuller's  tracheotomy  trocar,  ii.  509 
Fumigation,  mercurial,  i.  488 
Fungous  tumour  of  dura  muter,  v.  969 
Fungus  of  brain,  ii.  322 
Fungus  haematodes,  i.  564 
Fungus-disease  of  India,  v.  932 
Funicular  portion  of  peritonaeum,  hernia 

into,  iv.  739 
Funis,  congenital  bifurcation  of,  v.  820 
Fusible  calculus,  iv.  1028 
Fusiform  aneurism,  iii.  411 
Furunculus. —  See  Boil 
Furuncular  diathesis,  v.  445 


ALACTOCELE,  v.  264 
Galactorrhoea,  v.  263 


Gall-bladder,  fistula  of,  iii.  684  ;  rupture 
of,  649 

Gall-duct,  rupture  of,  ii.  649 

Galvanic  cautery,  see  Ccmtery ;  instru- 
ment for,  V.  1069 

Galvanism  in  ununited  fracture,  ii.  89  ; 
in  accidents  from  chloroform,  v.  495  ; 
treatment  of  aneurism  by,  iii.  506 

Galvano-caustic  method  of  removing  new 
growths  in  larynx,  iv.  588 

Ganglion,  iii.  655 

Gangrene,  i.  150;  causes  of,  151  ;  from 
atheroma  of  vessels,  iii.  401 ;  from  em- 
bolism, 405  ;  from  pressure  of  aneur- 
ism, 427  ;  from  ligature  of  artery,  i. 
741,  iii.  476;  hospital,  i.  163;  infan- 
tile, V.  849;  inflammatory,  i.  153; 
moist  and  dry,  152  ;  reflex,  iv.  202  ; 
secondary,  iii.  163  ;  senile,  170,  iii. 
405  ;  traumatic,  i.  160  ;  separation  of, 
155  ;  treatment  of,  157  ;  amputation  in, 
159  ;  in  childhood,  v.  849  ;  of  penis,  v. 
177;  in  hernia,  iv.  670 

Gases,  suffocation  in  non-respirable,  v. 
893  ;  in  poisonous,  894 

Gastric  fistula,  ii.  580 

Gastroeele,  iv.  652 

Gastrotomy,  or  opening  the  stomach,  ii. 
543,  705  ;  table  of  cases  of,  for  removal 
of  foreign  bodies,  549  ;  for  stricture  of 
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(Esophagus,  546.  Opening  the  intestine, 
see  Colotomy 

Gauze,  antiseptic,  for  dressing  after  am- 
putation, V.  623 

Gelatinous  cancer,  see  Colloid ;  polypus 
of  nose,  iv.  293 

Genital  organs,  gun-shot  woands  of,  ii. 
211  ;  female,  injuries  of,  750  ;  pheno- 
mena of,  in  reference  to  diagnosis,  v. 
952.  See  also  Male  organs,  Female 
organs,  and  the  names  of  the  various 
parts 

Genuflexion   in  treatment  of  popliteal 

aneurism,  iii.  602 
Genu  valgum,  iii.  708  ;  extrorsum  curva- 

tum,  711 

Giants,  proportions  of  figure  in,  v.  871 
Gibbosity  in  lateral  curvature  of  spine,  v. 
866 

Gillingham's  instrument  for  union  of 
fractures  of  leg,  ii.  893 

Glands  (lymphatic)  cancer  in,  i.  559  ; 
hypertrophy  and  atrophy  of,  iii.  337  ; 
inflammation  of,  335  ;  scrofulous  dis- 
ease, i.  367,  iii-  340  ;  syphilitic  disease, 
i.  402,  411,  414,  408;  of  cervical,  v. 
980  ;  excision  of,  iii.  352,  v.  988.  See 
also  Lym'phatics 

Glanders,  i.  699  ;  chronic,  705 ;  in  man, 
701  ;  in  the  horse,  699 

Glandular  growths  in  larynx,  iv.  578 ; 
laryngitis,  chronic,  547  ;  tissue,  mi- 
nute changes  in,  in  inflammation,  v. 
781  ;  tumour,  i.  539 

Glans. — See  Venis 

Glaucoma,  iii.  211  ;  iridectomy  in,  217 
Gleet,  V.  194  ;  treatment  of,  213 
Glenoid  cavity  of  scapula,  fracture  of,  ii. 
775 

Glioma,  i.  526 

Globus  hy.stericus,  i.  380 

Glossitis,  iv.  218 

Glottis,  burns  and  scalds  of,  ii.  465  ; 
foreign  bodies  in,  476  ;  oedema  of,  iv. 
569  ;  in  wound  of  neck,  ii.  444  ;  spasm 
of,  iv.  594.    See  also  Larynx 

Gluteal  aneurism,  iii.  619 

Goitre. — See  Bronchocele 

GoNOKRHCEA,  V.  183;  causes  of,  186; 
Hunter's  experiments  on,  i.  450;  patho- 
logy of,  V.  185,  195  ;  seat  of,  190  ;  in  the 
male,  its  stages,  192;  its  varieties, 
gonorrhoea  sicca,  195;  balanitis,  196; 
its  complications,  chordee,  193  ;  renal 
and  vesical  irritation,  197 ;  bleeding 
from  urethra,  197;  lacunar  abscess, 
197  ;  bubo,  197  ;  phimosis  and  para- 
phimosis, 198;  prostatitis,  202  ;  epi- 
didymitis, 110;  iritis,  iii.  110;  ophthal- 
mia, iii.  38  ;  rheumatism,  iv.  34  ;  its 
treatment,  v.  204  ;  in  the  female,  213  ; 
complications,  215;  treatment,  215 

Gooch  splints  for  excision  of  knee,  v.  702 
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Gorget,  iv.  1046 

Gouty  concretions  in  articular  cartilage, 
iv.  60  ;  in  ear,  iii.  259  ;  inflammation, 
i.  61 ;  laryngitis,  iv.  573  ;  synovitis,  iv. 
29  ;  ulcer,  i.  189 

Granular  conjunctiva,  iii.  43 

Granulations,  i.  634 ;  morbid,  660  ;  union 
by,  633 

Grape-shot,  wounds  by,  ii.  121 
Gravel,  iv.  1003 

Greenstick  fracture. — See    Bending  of 

Bones 

Groin,  cysts  of,  v.  997 :  diagnosis  of 
tumours  in,  iv.  753  :  enlarged  glands 
of,  V.  998  ;  exostosis  in,  998  ;  phagedsena 
of,  1000 ;  table  of  chief  surgical  affec- 
tions of,  999 

Grooved  needle,  v.  1067 

Guinea-worm,  natural  history,  v.  927  ; 
symptoms  of,  929 ;  method  of  extrac- 
tion, 930 

Gum,  adhesion  of,  to  cheek,  ii.  425  ;  con- 
genital hypertrophy  of,  iv.  342  ;  nfevus 
of.  345  ;  polypus  of,  344  ;  tumours  of, 
338  ;  vascular,  345  ;  warty,  347 
Gumboil,  iv.  325 
Gum-bandage,  v.  513 
Gummy  tumour,  in  tertiary  syphilis,  i.  484 
Gunpowder,  accidents  from,  ii.  5 
Gun-shot  fracture  of  long  bones,  varieties 
of,  ii.  214 

GtiN-SHOT  wou>rDS,  ii.  115;  amputation 
in,  235;  anaesthetics  in.  241  ;  apertures 
of  entrance  and  exit,  133;  contiisions 
of  head  from,  159;  dressing  of,  150; 
excision  in,  220,  230,  232,  234 ;  hsemor- 
^  phage  in,  primary,  138;  secondary, 
237  ;  hip,  results  of  excisions  of,  during 
the  American  war,  v.  692  ;  hospital 
gangrene  and  pyaemia  in,  241  ;  incision 
of  orifices  of,  152  ;  injuries  of  arteries, 
139  ;  of  nerves,  238;  lodgment  of  balls 
in,  129  ;  numerous,  from  one  ball,  134  ; 
pain  of,  135  ;  shock  in,  130  ;  symptoms 
(general)  of,  130;  tetanus  in,  239; 
treatment  (general)  of,  142;  of  the  ab- 
domen, 203  ;  chest,  187  ;  diaphragm, 
208;  extremities,  lower,  222;  upper, 
218;  face,  183;  genito-urinary  organs, 
211;  head,  155;  heart,  188;  lower 
extremity,  222;  neck,  185;  pericran- 
iwm.  160;  perinseum,  211;  scalp,  160; 
skull,  157;  spine,  181;  upper  extrem- 
ity, 218 

Gustatory  nerve,  division  of  the,  iv.  232 
Gutta-percha  splints,  v.  615 
Gynaecomazia,  v.  222 
Gypsum-bandage,  v.  514 


HABITS,  in  reference  to  diagnosis,  v. 
946 


HEM 

Haematocele,  v.  102 ;  encysted,  105 ;  of 

neck,  i.  509,  v. 
Haematoma,  i.  622 ;  auris,  iii,  260.  See 

also  Blood-tumour,  Cephalamatoma 
Haematuria,  iv.  876 ;   causes  of,  876 ; 

sources  of,  877  ;   treatment  of,  878  ; 

from  sprain  of  loins,  ii.  361 
Haemorrhage,   i.  652,   712  ;  periodical, 

717;   primai-y,  628;  recurring,  652; 

secondary,  654  ;  after  ligature,  738,  iii. 

479  ;  after  gun-shot,  ii.  138;  after  ex- 
traction of  teeth,  iv.  386  ;  vicarious,  i. 

717;  its  relation  to  collapse,  772;  in 

burns,  ii.  9  ;  in  gun  shot  wounds,  ii. 

237 ;   from  diseased  vessels,  i.  715  ; 

producing  collapse,  772  ;  from  nose,  iv. 

264.    See  also  injuries  of  the  various 

parts 

Haemorrhagia,  v.  308,  322 
Haemorrhaegic  diathesis   i.  718;  ulcer, 
201 

Haemorrhoids,  external,  iv  .702  ;  internal, 
797;  urethral,  V.  1 ;  a  symptom  of  loco- 
motor ataxy,  iv.  210;  prolapsus  of 
rectum  complicated  with,  817 

Haemostatics,  i.  725 

Haemothorax,  li.  589 

Hair,  loss  of,  from  lightning,  ii.  30  ;  dis- 
eases of,  v.  421  ;  tumours  containing,  i. 
514 

Hamstring  muscles,  division  of,  iii.  721 
Hancock's  operation  for  excision  of  ankle, 
V.  712 

Hand,  amputation  of,  v.  635;  aneurism 
in,  iii.  548  ;  congenital  deformities,  v. 
824  ;  diseases  of  joints  of,  iv.  99  ;  ex- 
cision of  bones  of,  v.  684  ;  fractures 
of,  ii.  800;  needles  in,  759;  suppura- 
tion in,  i.  135,  ii.  758,  iii.  654  ;  wounds 
and  laceration,  ii.  758,  762;  by  gun-shot, 
221 

Hanging,  mode  of  death  by,  v.  888 

Harelip,  iv.  416  ;  suture,  520 

Head,  gun-shot  wounds  of,  ii.  155  ;  con- 
tusions of,  from  gun-shot  wounds,  159  ; 
Injuries  of  the,  245  ;  regional  sur- 
gery of,  V.  961 

Healing.    See  Union 

Healthy  nicer,  i.  182 

Hearing,  use  of  the  sense  of,  in  diagnosis, 
V.  957  ;  affections  of,  see  Ear 

Heart,  death  from  entrance  of  air  into,  i. 
759  ;  effectof  shock  upon,  765  ;  gun-shot 
injuries  of,  ii.  188;  rupture  of,  617: 
table  of  foreign  bodies  in,  602  ;  wounds 
of,  600  ;  post-mortem  condition  in 
apncea,  v.  884 

Heat,  Chossat's  experiments,  i.  26  ;  in 
fever,  23  ;  in  inflammation,  16 

Hectic  fever,  i.  287  ;  etiology  of,  290  ; 
pathology  of,  291  ;  symptoms  of,  287  ; 
treatment  of,  292  ;  flush,  i.  288 

Hemeralopia,  iii.  139 
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Hemiplegia,  in  injuries  of  the  head,  ii. 
258 

Herbert  hospital,  Woolwich,  plan  of,  v. 
1028 

Hereditary  predisposition  to  cancer,  i. 
683;  hernia,  iv.  648;  inflammation 
(variolus,  rubeolar,  or  scarlatinal),  i. 
08;  muscular  atrophy,  iii.  632  ;  syphilis, 
1.  453,  V.  840  ;  tendencies  in  reference  to 
diagnosis,  946 

Hermaphroditism,  v.  821 

'  Hermetically-sealing'  gun-shot  wounds  of 
chest,  ii.  203 

Hernia,  iv.  644 ;  diaphragmatic  or  phre- 
nic, ii.  638,  iv.  725 ;  from  gun-shot 
wound,  ii.  209 ;  encysted,  749 ;  epi- 
gastric, 726  ;  femoral  or  crural,  765, 
see  Femoral;  inguinal,  731,  see  In- 
yiiinal;  ischiatic,  790;  lumbar,  731; 
obturator,  779  ;  perineal,  789  ;  puden- 
dal, 789  ;  scrotal,  750-  753,  umbilical, 
727  ;  vaginal,  790  ;  ventral,  ii.  630,  661, 
iv.  727  ;  double,  720  ;  complicated  with 
retained  testis,  v.  77;  contents  of,  652  ; 
sac  of,  development  of,  658  ;  kinds  of, 
congenital'  and  acquired,  662  ;  fluid  in, 
683;  laceration  of,  704 ;  displacement  of, 
703  ;  intraparietal,  706.  Morbid  states 
of,  irreducible,  671 ;  obstructed,  671  ;  in- 
flamed, 673  ;  strangulated,  701.  Injuries 
of,  674  ;  gangrene  of  intestine  in,  678  ; 
contusion  of,  679  ;  treatnlent,  taxis  in, 
693  ;  injurious  effects  of,  694-701  ; 
operation,  see  Herniotum^  ;  trusses,  use 
of,  665  ;  radical  cure  of,'666,  730,  757  ; 
reduction  en  bloc,  703  ;  rupture  of  in- 
testine, in  698 ;  statistics  of,  644  ; 
treatment  of  ruptured  intestine,  709  ; 
ulceration  of  gut  in,  678  ;  use  of  chloro- 
form in,  697  ;  use  of  cold  applications 
(ice,  &c.)  in,  i.  77,  iv.  699  ;  use  of 
piirgatives  in,  700  ;  vomiting  in,  687- 
694;  from  artificial  anus,  ii.  690 

Hernia  of  the  bladder,  iv.  904  ,  of  the 
brain,  ii.  322 ;  congenital,  v.  964 ; 
spontaneous  cure  of,  965  ;  of  the  cornea, 
iii.  75  ;  of  the  lung,  ii.  680  ;  of  the 
testis,  V.  77,  118 

Hernial  aneurism,  iii.  415 

Hernies  graisseusses,  v.  993 

Herniotomy,  iv.  708  ;  see  also  the  differ- 
ent forms  of  hernia,  as  Femoral ;  after 
treatment,  720  ;  instruments  required 
in,  714  ;  question  of  opening  tile  sac 
in,  7H  ;  treatment  of  gangrenous  in- 
testine in,  715  ;  treatment  of  ruptured 
intestine  in,  709  ;  treatment  of  omen- 
tum, 718 

Herpes,  v.  330 ;   circinnatus,  333  ;  iris, 
333  ;  labialis,  331  ;  preputialis,  203  ; 
zoster,  331 
Hexacanthus  of  tseniada,  v.  917 
Hay's  amputation,  v.  640  ;  saw,  1076 
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High  operation  for  lithotomy,  iv.  1073 

Hip-joint,  amputation  at,  v.  651  ;  for  gun- 
shot, ii.  228  ;  excision  of,  685  ;  for  gun- 
shot injury,  ii.  231.  Congenital  disloca- 
tion of,  V.  828.  Diseases  of,  viz.  acute 
arthritis,  iv.  80  ;  common  inflammation, 
iv.  80 ;  neuralgia,  88 ;  senile  or  arthritic 
disease,  86  ;  strumous  disease,  morbus 
coxarius  or  coxalgia,  80  ;  spontaneous 
dislocation  in,  82 ;  diagnosis,  84  ;  treat- 
ment, 86 ;  hysterical  affection  of,  i. 
382.  Dislocations  of,  ii.  895 ;  ano- 
malous, 904  ;  into  obturator  fora- 
men, 902  ;  into  sciatic  notch,  897  ;  on 
dorsum  ilii,  897  ;  on  pubes,  903.  Divi- 
sion of  muscles  in  ankylosis  of,  iii. 
723  ;  section  of  neck  of  femur  in  anky- 
losis of,  728,  v.  685.  Fractures  into, 
710,  843 

Holt's  stricture-dilator,  iv.  962 

Hordeolum,  iii.  236 

Horntts,  stings  of,  v.  937 

Horns  of  scalp,  face,  &c.,  i.  516 

Horse-shoe  fistula,  iv.  826 

Hospitals,  v.  1006 

Hospital  gangrene,  i.  163 

Hour-glass  contraction  of  sac  of  inguinal 
hernia,  iv.  743 

Housemaid's  knee,  iii.  650 

Hulke's  needle,  v.  1087 

Humerus,  dislocations  of,  ii.  808  ;  subco- 
racoid,  809  ;  subglenoid,  817  :  subcla- 
vicular, 819  ;  supraeoracoid,  820  ;  sub- 
spinous, 820  ;  partial,  822  ;  compound, 
827  ;  congenital,  v.  828  ;  fractures  of ,  ii. 
776  ;  into  elbow-joint,  828  ;  of  ana- 
tomical neck,  777;  of  great  tuberosity, 
782  ;  of  inner  condyle,  786  ;  of  lower 
end,  785  ;  of  shaft,  783  ;  of  surgical 
neck,  779;  of  upper  end,  777  ;  of  upper 
epiphysis,  779  ;  tumours  and  exostoses 
of  upper  end  of,  v.  988 

Hump  in  angular  curvature,  iv.  104  ;  in 
lateral  curvature,  v.  867 

Hunter's  operation  for  aneurism,  iii. 
461  ;  indications  for,  482  ;  experiments 
on  gonorrhoea,  i.  450  ;  physiological 
absorption,  i.  425,  v.  186;  on  heat  in 
inflammation,  i.  15  ;  on  lymphatic 
absorption  in  syphilis,  416 

Hunterian  chancre,  i.  404;  ligation  of 
arteries,  lii.  461 

Hydatids,  v.  920 ;  connection  of,  with 
taenia,  921  ;  distribution  of,  922 ; 
growth  of,  922  ;  treatment,  923  ;  in 
bone,  iii.  829  ;  in  breast,  v.  268  ;  in 
liver,  995  ;  in  neck,  981 ;  in  orbit,  iii. 
141  ;  in  prostate,  iv.  938 

Hydatid  disease  of  testis,  see  Cystic;  of 
breast,  see  Adenoma. 

Hydrarthrosis,  iv.  13 

Hydrocele,  v.  81  ;  congenital,  84  ;  en- 
cysted, 94  ;  infantile,  94  ;  of  the  cord, 
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09 ;  combination  with  hernia,  87  ; 
diagnosis  of,  86;  condition  of  testicle 
in,  83  ;  position  of  testicle  in,  82 ;  treat- 
ment b}'  tiipping,  89  ;  injection,  90 ; 
other  methods,  92 

Hydrocele  of  neck,  i.  506 

Hydrocephalus,  v.  970 

Hydrophobia,  i.  684;  iv.  191;  duration 
of,  i.  691  ;  hysterical,  i.  692  ;  table  of 
symptoms  of,  in  contrast  with  those  of 
tetanus,  i.  323 

Hydrops  articuli,  iv.  13 

Hydrops  pericardii,  paracentesis  for,  ii. 
"610 

Hydrorachitis. — See  Spi/ia  bifida. 

Hydrosarcocele,  v.  117 

Hydrothorax,  ii.  594 

Hygiene  of  hospitals,  v.  1029 

Hymen,  imperforate,  v.  3 

Hyoid  bone,  dislocation  of,  ii.  460  ;  frac- 
ture of,  459,  V.  910 

Hyperacousia,  iii.  322 

Hypersesthesia  of  breast,  v.  252  ;  of  nipple, 
285 

Hypermetropia,  iii.  6 

Hypertrophy  of  bladder,   iv.   897  ;  of 

bone,  iii.  785,  831  ;  of  breast,  v.  238  ; 

of  fangs  of  teeth,  iv.  351  ;  of  glands, 

iii.  337;  of  gums,  iv.  342;  of  jaw,  467; 
of  limbs,  congenital,  y.  826;  of  nerves, 

iv.  168;  of  nose  (integumentary),  236; 
of  mucous  membrane,  287  ;  of  pituitary 
membrane,  269;  of  prostate,  916;  of 
tongue,  216  ;  of  veins,  iii.  374  ;  reflex, 
iv.  202 

Hypochondriasis,  i.  385 
Hypodermic  injection,  i.  349,  iv.  207,  v. 
527 

Hypogastric  lithotomy,  iv.  1073  ;  region, 

hernicC  in,  731 
Hj'popyon,  iii.  70 
Hypospadias,  iv.  939 
Hysteria,  i.  379  ;  causes  of,  390  ;  patho- 

loiry,  387  ;  treatment,  391  ;  in  the  male, 

385  ;  reflex,  iv.  190 
Hysterical  affection,  local,  i.  381  ;  of  the 

breast,  383  ;  of  the  joints,  382,  iv.  73  ; 

of  the  larynx,  iv.  590  ;  of  the  muscles, 

64  ;  of  the  spine,  i.  381,  iv.  107 
Hysterical  deafness,iii.  318;  hydrophobia, 

i.    691  ;   pain,   384  ;    paraplegia,  iv. 

109;  retention  of  urine,  383;  tetanus, 

326 


TCE,  as  antiphlogistic,  i.  78;  use  of,  in 
hiemorrhage,  725  ;  in  hernia,  377,  iv. 
699 

Ichthyosis,  v.  411;  complicated  with 
eczema,  416;  pityriasis,  412;  with 
prurigo,  413;  cornea,  417;  hereditary, 
414;  partial,  416;  sclerema,  420; 
spurious,  417 
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Idiopathic  neuritis,  iv.  150  ;  erysipelas,  i. 
218  ;  tetanus,  319 

Hiac  abscess,  iv.  120  ;  artery,  ligature  of 
external,  iii.  611  ;  ligature  of  common, 
615:  ligature  of  internal,  620 

Hiac  fossa,  fibrous  tumour  of,  v.  993 

Ilio-pubic  dislocation,  ii.  903 

Ilium,  dislocation  of  hip  on  dorsum  of, 
ii.  897  ;  partial  fracture  of,  710  ;  frac- 
ture of,  see  Pilvis 

Immediate  union,  i.  632 

Immovable  apparatus,  use  of,  in  fractures 
of  thigh,  ii.  871  ;  bandages,  v.  513 

Impacted  fracture,  ii.  41 

Impaired  vision,  iii.  125 

Imperforate  anus,  v.  810  ;  hymen  and 
vagina,  v.  3  ;  mouth,  803  ;  rectum,  810  ; 
small  intestine,  819 

Impermeable  structure,  iv.  974 

Impetigo,  V.  355  ;  syphilitic,  i.  470 

Impotence,  v.  157-161 

Incarcerated  hernia,  iv.  672 ;  intestine, 
605 

Incised  wound,  i.  626  ;  of  nerves,  iv.  166 
Incisions  in  inflammation,  i.  93  ;  in  dif- 
fuse cellulitis,  249  ;  after  scalp  wound, 
ii.  247  ;  in  gun-shot  wounds,  162;  in 
stricture  of  rectum,  iv.  851 ;  in  stricture 
of  urethra,  967 
Incomplete  dislocation,  ii.  112  ;  fistula, 

142,  iv.  825  ;  fracture,  ii.  42,  49 
Incontinence,'  iv.  908  ;  in  youth,  909  ;  in 

the  adult,  910 
Incubation  of  syphilis,  i.  407 
Indian  rhinoplastic  operation,  v.  570 
Indolent  ulcer,  i.  202 
Indurated  chancre,  i.  405  ;  secondary,  407 
Induration  after  contusion,  i.  623 
Infancy,  inflammation  of  breast   in,  v. 

241  ;  proportions  of  body  in,  871 
Infantile  gangrene,  v.  849  ;  hydrocele, 
94 ;  inguinal  hernia,  iv.  749 ;  leu- 
corrhoea,  v.  850  ;  ophthalmia,  iii.  47  ; 
orchitis,  v.  109;  paralysis,  846; 
svphilis,  842  ;  svphilitic  iritis,  ii). 
107 

Infants,  artificial  respiration  in,  v.  90S  ; 
tetanus  in,  i.  313 

Infiltrated  cancer  of  bone,  iii.  800 

Intlanied  and  uninflamed  parts,  compara- 
tive temperatures  of,  i.  19 

Inflamed  ulcer,  i.  201 

Inklammation,  i.  1  ;  as  a  destructive 
process,  V.  789;  changes  of  circulation 
in,  732  ;  changes  of  textural  elements 
in,  765;  coagulation  of  blood  in,  29  ; 
determining  causes  of,  32  ;  diffuse  cel- 
lular, 224  ;  disorder  of  circulation  in, 
V.  732;  etymology  of.  i.  2;  fVuni  burns, 
ii.  9  ;  from  extravasation,  i.  623  ;  gouty, 
61;  Hunter's  experiments,  15;  its 
relation  to  repair,  v.  783  ;  predisposing 
causes,  i.  67 ;  I'ltocESs  of,  v.  728  ;  reflex, 
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iv.  1 99  ;  symptoms  of,  i.  3  ;  textural 
changes  in,  v.  766  ;  treatment  of,  i.  71  ; 
of  special  organs,  see  their  names. 

Inflammatory  blood,  i.  28  ;  congestion,  i. 
163,  V.  732;  effusion,  6  ;  exudation,  v. 
741,  764;  fever,  i.  21,  293;  gangrene, 
153  ;  heat,  16  ;  pain,  12  ;  redness,  i.  4  ; 
stasis,  V.  765  ;  stricture,  iv.  980 ; 
swelling,  i.  5  ;  ulcer,  183 

Inflation  of  lungs,  v.  906  ;  of  intestines 
in  intussusception,  iv.  633 

Infusoria,  parasitic,  v.  915 

Ingrown  toe-nail,  v.  478 

Inguinal  aneurism,  iii.  610 

Inguinal  hernia,  iv.  731  ;  abnormal,  765  ; 
direct,  763  ;  oblique,  733  ;  into  vaginal 
process  of  peritonseura,  734  ;  into  fu- 
nicular portion  of  the  vaginal  process, 
739  ;  hour-glass  contraction  of  sac, 
743  ;  infantile,  749 ;  into  scrotu  'i, 
760,  763  ;  radical  cure  of,  767  ;  taxis 
of,  769  ;  operation  for,  760  ;  in  the 
female,  761 

Inhaler,  Chisholm's  chloroform,  ii.  244 

Injections  in  abscess,  i.  140  ;  in  aneurism, 

iii.  609  ;  m  gonorrheea,  v.  209,  213  ;  in 
intussusception,  iv.  633  ;  in  hydrocele, 
V.  90;  in  hthotrity,  iv.  1096;  in 
ovarian  dropsy,  v.  47 ;  in  sinuses,  i. 
147 

Injuries. — See  the  names  of  the  parts 
injured. 

InnoC-knt  tumours,  i.  505 

Innominate  arterj',  aneurism  of,  iii.  562 ; 
ligature  of,  664,  867 

Inoculability  (auto-)  of  syphilis,  i.  408  ; 
cases  of,  436 

Inoculation  of  ophthalmia,  i.  47,  iii.  35  ; 
for  granular  lids,  46  ;  of  syphilis,  i. 
404;  of  secondary  syphilis,  443;  of 
secondary  syphilis  on  persons  pre- 
viously diseased,  136;  vaccino-syphilitic, 
458,  v.  842 

Insects,  parasitic,  v.  931  ;  venomous,  936, 
936 

Insect  stings,  i.  675 
Insolation,  ii.  6 

Instruments,  suegicai,,  v.  1064 
Integuments  round  joints,  affections  of, 

iv.  66 

Intention,  first,  i.  632;  second,  632; 
third,  636 

Interarticular  cartilages  of  knee,  subluxa- 
tion of,  ii.  916 
Intercostal  vessels,  wound  of,  ii.  610 
Intermaxillary  portion  in  double  harelip, 
iv.  417 

Internal  fistula,  i.  142  ;  mammary  artery, 
wound  of,  ii.  612  ;  piles,  iv.  797  ;  pudic 
artery,  wound  of,  ii.  747;  urethrotomy, 
iv.  967 

Interrupted  suture,  v.  517 

Interstitial  cancer  of  bone,  iii.  800  ;  kera- 
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titis,  67  ;  nutrition,'  effects  of  its  arrest, 
V.  895 

Intertrigo,  i.  208,  v.  315 

Intestines,  diseases  of,  iv.  595  ;  cancer 
of,  624  ;  foreign  bodies  in,  ii.  698  ; 
gun-shot  wounds  of,  206  ;  mortification 
of,  i.  165;  obstruction  of,  iv.  60 1  ;  from 
congenital  malformation,  603 ;  from 
foreign  bodies,  ii.  699  ;  from  twist  or 
displacement,  iv.  604  ;  from  loops  of 
false  membrane,  609 ;  from  rings  of 
peritonaeum,  610  ;  from  intussusception, 
612  ;  from  habitual  constipation,  619  , 
from  injury,  ii.  626  ;  from  peritonitis, 
iv.  621 ;  from  stricture,  621 ;  from 
cancer,  624  ;  operations  for,  see  C'ofo- 
toiny.  Protrusion  of,  from  wound,  ii. 
662";  (gun-shot),  210  ;  rupture  of,  041  ; 
ulceration  of,  in  burns,  11,  20  ;  wounds 
of,  670,  677.    See  also  Hernia 

Intestine,  small,  imperforation  of,  v.  819 

Intra-capsular  fracture  of  cervix  femoris, 

ii.  483 

Intra-cranial  aneurism,  iii.  686 
Intra-foetation,  v.  796 
Intra-museular  varix,  iii.  379 
Intra-orbital  aneurism,  iii.  681 
Intra-parietal  sac  in  hernia,  iv.  706 
lutra-uterine  fracture,  ii.  37 
Intussusception,  iv.  612 
Inunction,  mercurial,  i.  487 
Invagination  of  hernial  sac,  operation  of, 
iv.  667 

Inversion  of  bladder,  iv.  904  ;  of  limb  in 
fractures  of  femur,  ii.  849,  863  ;  of 
testicle,  v.  80 

Inversion  of  patient's  body  in  foreign 
bodies  in  the  air-passages,  ii.  489 ;  in 
hernia,  iv.  700 

Iodine  injection  in  hydrocele,  v.  91  ;  in 
hydrocele  of  neck,  978;  in  hydrops 
articuli,  iv.  15  ;  in  ovarian  dropsy,  v. 
47  ;  in  popliteal  cysts,  1002;  in  spina 
bifida,  806  ;  use  of,  in  bronchocele,  v. 
292 

Iriddesis,  iii.  122 
Iridectomy,  iii.  217 
Irideremia,  ii.  91 

Iris,  coloboma  of,  iii.  92  ;  congenital  mal- 
formation, 91  ;  cysts  of,  114;  detach- 
ment of,  97  ;  diseases  of,  91  ;  inflam- 
mation, see  Iritis;  operations  on,  for 
artificial  pupil,  114  ;  prolap.sus  of,  after 
extraction  of  (cataract,  193  ;  staphyloma 
of,  35.  116 

Iritis,  iii.  94;  arthritic,  110  ;  gonorrhceal, 
110;  rheumatic,  99;  scrofulous,  I(l9  ; 
spyhilitic,  102;  in  infants,  107;  trau- 
matic, 96  ;  sequelae  of,  113 

Iron  in  erysipelas,  i.  242  ;  in  keratitis, 

iii.  66,  69 ;  heated,  as  a  vesicant,  v. 
525 ;  perchloride  of,  injection  of  in 
aneurism,  iii.  609  ;  in  uavus,  i.  646 
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Irreducible  hernia,  iv.  671  I 
Irritable  bladder,  iv.  907 ;  mamma,  v. 

252;  testis,  v.  162;  tumour,  i.  549; 

ulcer,  201 
Isehiatic  hernia,  iv.  790 
Issues,  V.  529 

Ivory  exostosis,  i.  538  ;  iii.  822 
Ivory  pegs  in  ununited  fracture,  ii.  92 

JACOB'S  ulcer  of  the  face,  i.  559 
Jaw  bandage,  v.  612;  lower,  disease 
of  joint  of,  iv.  100  ;  disease  of  joint  of, 
excision  for,  829  ;  dislocation  of,  ii.  434  ; 
congenita),  v.  828;  fracture  of,  ii.  428; 
fracture  of  skull,  by  impaction  of  con- 
dyle of,  277 ;  muscles  of,  their  con- 
dition in  tetanus,  i.  310  ;  removal  of, 
iv.  475  ;  upper,  fracture  of,  ii.  427  ;  re- 
moval of,  iv.  480  ;  for  naso-pharyiigeal 
polypus,  iv.  314  ;  osteoplastic  resection, 
iv.  138 

Jaws,  cysts  of,  iv.  363  ;  necrosis,  370  ; 
necrosis  exanthematous,  383  ;  phos- 
phorous disease  of,  370;  tumours  of, 
456;  cancerous,  469;  hypertrophy  of, 
iv.  467 

Jigger  or  chigoe,  v.  932 

Joints,  Diseases  of,  iv.  1  ;  abscess  in,  6; 
abscess  near,  i.  127;  aflfections  of,  in 
the  hsemorrhagic  diathesis,  720;  anky- 
losis of,  iv.  67  ;  Excision  of,  v.  654  ; 
dropsy  of,  13  ;  fractures  extending  into, 
ii.  63  ;  gun  slwt  wounds  of,  218,  222  ; 
hysterical  affection  of,  i.  382  ;  scrofu- 
lous disease  of,  iv.  42  ;  swelling  of,  in 
affections  of  nerves,  177 ;  syphilitic 
disease  of,  i.  482  ;  tumours  of,  iv.  53  ; 
wounds  of,  75.  See  also  the  names  of 
the  various  structures,  as  Cartilage, 
Synovial  Me/nhratie 

Joint,  false,  ii.  80 

Jugular  vein,  bleeding  from,  v.  640  ;  di- 
vision of,  in  operation,  iv.  968  ;  wound 
of,  ii.  440,  450 

.Tunot's  boot,  v.  538 

XELIS  or  keloid,  v.  404  ;  growth  of 
scars,  i.  666 ;  true,  of  Addison,  v. 
406 

Kelotomy. — See  Herniotomy 

Keratitis,  ii.  60  ;  interstitial  or  syphili- 
tic, 67  ;  with  suppuration,  70 

Keratonyxis,  iii.  171,  208 

Kidneys,  abscess  of,  ii.  651  ;  affection  of, 
in  fractured  spine,  221  ;  in  sprain  of 
loins,  362  ;  calculous  nephralgia,  iv. 
871;  gun-ihot  wound  of,  li.  2u8 ;  in- 
flammation, nephritis,  iv.  869  ;  chronic, 
869;  malformations,  869;  neuralgia, 
869  ;  rupture  of,  651  ;  pyelitis,  calcu- 
lous, iv.  871  ;  renal  hseiuaturia,  871; 
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suppression  of  urine,  337 ;  wound  of, 
ii.  679 

Knee,  amputation  at,  v.  649 ;  for  gun- 
shot injury,  ii.  232  ;  anchylosis  of,  111, 
713  ;  diseases  of,  iv.  91  ;  dislocation 
of,  ii.  914;  compound,  917;  congeni- 
tal, V.  828 ;  division  of  muscles  for 
anchylosis  of,  iii.  721  ;  excision  of,  v. 
695  ;  for  gun-shot  injury,  ii.  232  ;  frac- 
ture into,  872  ;  hysterical  affection  of,  i. 
382  ;  wounds  of,  iv.  92 

Knee,  housemaid's,  iii.  660 

Knives,  amputating,  v.  629  ;  hernia,  iv. 
714;  lithotomy,  1046,  v.  1081 

Knock-knee,  iii.  708 


LABIA,  adhesion  of,  v.  3  ;  tumours  of, 
28,  30 

Labyrinth,  affections  of,  iii.  316 
Lacerated  wound,  i.  648 ;  of  hand,  ii. 

762;  of  upper  extremity,  760 
Laceration  ot  inner  coats  of  artery,  i. 
736;  of  outer  coats  of  artery,  742;  of 
brain,  ii.  309  ;  of  diapliragm,  638  ;  of 
perineum,  ii.  751,  v.  36  ;  of  urethra,  ii. 
726 

Lachrymal  apparatus,  diseases  of,  iii. 
223  ;  fistula,  223  ;  gland,  diseases  of. 
230 

Lactation,  effect  of,  on  cancer,  i.  591  ;  on 
structure  of  breast,  v.  226  ;  inflamma- 
tion of  breast  in,  242 

Lactic  acid,  in  blood,  i.  257 

Lacunar  abscess,  v.  197 

Laminated  or  active  clot  in  aneurism,  iii. 
428 

Lancets,  v.  1065 

Lariboisiere  hospital,  plan  of,  v.  1020 

Laryngeal  snare  or  ecraseur,  iv.  586 ; 
forceps,  V.  1077,  iv.  491,  492 

Laryngitis,  acute,  iv.  534;  tracheotomy 
in,  641  ;  chronic,  642  ;  chronic  glandu- 
lar, 547  ;  erysipelatous,  665  ;  exanthe- 
matous, 570;  gouty,  573;  cedematous, 
667  ;  phthisical,  561  ;  syphilitic,  666 

Larj'ngoscope,  iv.  615 

Laryngotomy,  ii.  499 

Laryngo-tracheotomy,  ii.  500 

Larynx,  diseases  of,  iv.  514  ;  atrophyof 
muscles  of,  593  ;  burns  and  scalds  of, 
ii.  465  ;  contusions  of,  468  ;  diffuse 
inflammation  of,  iv.  567  ;  disease  of 
cartilages  of,  679  ;  epitheliomatous 
ulceration  of,  662  ;  foreign  bodies  in, 
ii.  476,480;  follicular  disease  of,  iv. 
547  ;  fracture  of  cartilages  of,  ii.  461  ; 
hysterical  affection  of,  iv.  690  ;  injury 
from  corrosive  liquids,  ii.  470  ;  nervous 
affection  of,  iv.  590 ;  new  growths  in, 
574  ;  obstruction  from  substances 
swallowed,  ii.  473,  v.  907 ;  phthisical 
ulceration  of,  iv.  562  ;  spasm  of,  594 ; 
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strumons  ulceration  of,  562  ;  syphilitic 
ulceration  of,  iv.  658,  5fil  ;  tumours  of, 
o74r  ;  cancerous  tumours  of,  680  ; 
wounds  of  neck  opening  into,  ii.  446, 
453 

Lateral  distortion  of  spine. — See  Curvature 
Lateral  sinus,  injuries  of,  ii.  256  ;  affec- 
tions of,  in  disease  of  the  ear,  iii. 
323 

L^tLindries,  hospital,  v.  1016 
Laying  open  sinuses  and  fi-stulas,  i.  148 
Leeching,  v.  536 ;  in  treatment  of  in- 
flammation, i.  84 
Leg,  amputation  of,  v.  64  ;  aneurism  in, 

iii.  696;  fracture  of,  ii.  880;  and  see 
Extreynity,  luwtr 

Legs  artificial,  v.  1090 

Leas,  abnormal  position  of,  ii.  145;  dis- 
location of,  90,  98,169;  diseases  of, 
145.    See  also  Cataract 

Lenses  for  examining  the  eye, 

Lenticular  pustules,  syphilitic,  i.  469 

Lentigo,  v.  408 

Lepoid. — See  Lupus 

Lepra,  see  Psoriasis  ;  syphilitic,  i.  464 

Leprosy,  the  Eastern,  v.  393  ;  anaesthe- 
tic, 394 

Leucocytes,  v.  743  ;  their  amceboid  move- 
ments, 748 ;  their  ingestive  power, 
749 

Leucoma,  iii.  78 
Leucopathia,  t.  409 

Leucorrhcea,  diagnosis  from  gonorrhoea, 

V.  214;  infantile,  860 
Lichen,  v.  363  ;  agrius,  364  ;  syphilitic, 

i.  464 

Lids,  granular,  iii.  43.    See  Eyelids 
Ligamentous  union  of  fractured  patella, 

ii.  877 

Ligaments,  diseases  of,  iv.  61 

Ligature  of  arteries,  i.  736,  iii.  645 ; 
aneurism  caused  by,  i.  739  ;  rules  for, 
in  haemorrhage,  i.  749 ;  for  aneur- 
ism, iii.  461;  indications  for,  483; 
contra-indications,  484  ;  temporary, 
486  ;  in  bronchocele,  v.  292  ;  of  nerves, 

iv.  162;  of  individual  arteries,  see  their 
names 

Ligature,  treatment  of  cancer  by,  i.  610  ; 
of  hsemorrhage  by,  726  ;  of  inflamma- 
tion by,  85  ;  of  piles  by,  iv.  803  ;  of 
ununited  fracture  by,  ii.  88  ;  of  poly- 
pus of  nose  by,  iii.  216;  subcutaneous, 
V.  567 

Lighting  of  hospitals,  v.  1023 
Lightning,  accidents  from,  ii.  29 
Limbs,  artificial,  v.  1090  ;  hypertrophy  of, 
congenital,  v.  826  ;  malformations  of, 
823  ;  regional  surgery  of,  1005 
Lime,  carbonate  of,  in  urine,  iv.  1011  ; 
in  calculus,  1029;  oxalate  of,  in  urine, 
1006  ;  in  calculus,  1023  :  phosphate  of, 
in  urine,  1009  ;  in  calculus,  1026 


LOG 

Linea  alba,  hernia  in,  v.  993 
Linear  (rectilinear)  extraction  of  cataract, 
iii.  199 

Lingual  art.ery,  ligature  of,  iii.  693 

Lion-forceps,  v.  662,  1076 

Lip,  lower,  restoration  of,  v.  577  ;  upper, 
restoration  of,  579  ;  cancer  of,  iv.  446  ; 
chancre  of,  447  ;  cracks  of,  441  ;  cysts 
of,  450  ;  malformations  of,  v.  803,  and 
see  Harelip  ;  naevus  of,  443  ;  tumours 
of,  congenital,  v.  836  ;  wounds  of,  ii. 
450 

Lipoma,  i.  518  ;  of  breast,  v.  267  ;  caudal, 

799  ;  nasi,  iv.  236 
Lippitudo,  iii.  223,  237 
Liquids  in  air-passages,  ii.  473 
Lisfrauc's  amputation,  v.  640 
Lister's  method  of  operation  in  excision 

of  wrist,  V.  680 
Liston's  forceps,  v.  631  :  lithotomy  knife, 

V.  1081  ;  splint,  ii.  867 
Lithectasy. — See  Urethra,  female 
Lithic-acid  calculus,  iv.  1020;  deposits, 

1004 

Lithontriptics,  iv.  1042 

Lithotome  cache,  iv.  1069 

Lithotomy,  iv.  1045;  perineal,  1045; 
different  modes  of  performing.  1069; 
lateral,  1046  ;  with  straight  staftj  1061  ; 
modifications  of,  1069  ;  bilateral,  1069; 
median,  1070,  1072 ;  recto- vesical, 
1072;  hypogastric,  or  the  high  opera- 
tion, 1073 ;  instruments  required  in, 
1046  ;  causes  of  death  in  lateral  litho- 
tomy, 1069  ;  statistics  of,  1060  ;  at  dif- 
ferent ages,  1061  ;  at  Norwich,  1064:  ; 
repet'tion  of,  1066 ;  in  tiie  female, 
1086  ;  comparison  with  lithotrity,  1110 

Lithotrite,  iv.  1094,  v.  1083  ;  introduction 
of,  iv.  1097 

Lithotrity,  iv.  1093;  history  of,  1093; 
preliminary  proceedings,  1096  ;  injec- 
tions in,  1096;  different  methods  of 
seizing  the  stone,  1097  ;  repetition  of, 
1104;  removal  of  fragments  after, 
1105;  difficulties  and  complications, 
1106  ;  chloroform  in,  ]  109  ;  comparison 
with  lithotomy,  1110;  statistics  of, 
1113,  1118;  in  hospitals,  1116;  in  the 
female,  1112;  for  foreign  bodies,  ii. 
726-6 

Littre's  operation,  iv.  636 

Liver,  cysts  of,  v.  995 ;  hydatids  in,  995  ; 
gun-shot  wound  of,  ii.  205  ;  pyaemia  in, 
i.  264  ;  rupture  of,  ii.  645  ;  wound  of, 
679 

Liver-fluke,  v.  923 

Local  hysterical  affections,  i.  381  ;  pyfe- 

rnia,  266  ;  syphilis,  400 
Locked-jaw,  i.  313 

Locked-joint.  iv.  39  ;  see  Dislocation  of 
Knee 

Locomotive  organs,  symptoms  connected 
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■with,  in  reference  to  diagnosis,  v. 
952 

Locomotor  ATAXY,  iv.  209;  symptoms  of, 
210;  pathological  anatomy  of,  213 

Lodgment  of  balls,  ii.  129  ;  probes  for 
detecting,  146 

Loins,  sprains  in,  ii.  360 

Long  bones,  resections  of,  v.  723  ;  sub- 
periosteal excisions  of  shafts  of,  723 

Long  sight,  iii.  6 

Loose  cartilages,  iv.  24,  36 

Louis'  method  of  amputation,  v.  597 

Lov&i's  experiments  on  innervation  of 
arteries,  v.  735 

Lower  extremity. — See  Extremity 

Lower  Jaw. — See  Jaw 

Luke's  fracture-bed,  v.  1088 

Lumbago,  iv.  872 

Lumbar  abscess,  iv.  122  ;  colotomy  ;  638 ; 
curve,  appearance  of,  in  lateral  curva- 
ture of  spine,  v.  863  ;  glands  implicated 
in  cancer  of  testicle,  144  ;  hernia,  iv. 
731  ;  vertebrae,  fracture  of,  ii.  388 
Lucifer-match-makers'  disease,  iv.  371 
Lung,  cancerous  deposits  in,  i.  688  ;  con- 
dition of,  after  death  by  apncea,  v.  884 ; 
entrance  of  water  into,  in  drowning, 
886  ;  foreign  body  in,  ii.  477,  482,  593 ; 
gun-shot  wound,  of,  190;  natural  process 
of  cure  of,  195  ;  treatment  of,  199  ; 
hernia  of,  ii.  580  ;  pyaemia  in,  i.  263  ; 
rupture  of,  ii.  616;  wound  of,  578, 
583 

Lupoid  ulcer,  i.  195 

Lupus  ulcer,  i.  193;  of  face,  v.  976;  of 
larynx,  iv.  862 

Lupus,  iv.  238,  V.  381  ;  exedent,  iv.  239, 
V.  383  ;  non-exedent,  iv.  248  ;  erythe- 
mateous,  iv.  249,  v.  387  ;  impetiginous, 
385  ;  strumous,  382  ;  syphilitic,  384  ; 
tubercubir,  381 

Lymph,  affinity  of  tubercle  to,  i.  361. 
See  Leucocytes 

Lymphatics,  inflammation  of,  iii.  328 ; 
morbid  contents  of,  350 ;  obstruction 
of,  351  ;  varix  of,  351 ;  wounds  of, 
327 ;  in  cancer,  346 ;  in  erysipelas, 
349  ;  in  gonori-hosa,  344,  v.  197 ;  in 
innocent  diseases,  iii.  346  ;  in  struma, 
340;  in  syphilis,  i.  402,  411,  iii.  344  ; 
in  iilcers,  349 

Lymphatic  glands. — See  Glands,  also 
their  names,  as  Cervical 

Lymphatic  tumours,  i.  539 


M.A.CROGLOSSIA,  iv.  216 
Macula;,  v.  311,  408 
Mad  animals,  bites  of.  i.  684 
Malar  bone,  fracture  of,  ii.  428 
Male  Organs,  Diseases  of,  v.  71 
Malformations.    See  the  various  organs; 
also  Congenital,  Fcetus,  Limbs 


MES 

Malignant  disease. — See  Cancer 

Malignant  carbuncle,  v.  462 

Malignant  pustule,  v.  467 

Mamma. — See  Breast 

Mammary  abscess,  i.  131,  v.  244  ;  artery 
(internal)  wound  of,  ii.  612;  gland, 
hysterical  aiFection  of,  i.  383  ;  glan- 
dular tumour,  or  chronic  m.  tumour,  see 
Adenoma 

Mammilla,  male,  diseases  of,  v.  285 
Manipulation-treatment  of  aneurism,  iii. 

502  ;  of  dislocation  of  hip,  ii.  909 
Many -tailed  bandage,  v.  512 
Marian  operation  of  lithotomy,  iv.  1070 
Marshall-Hall's  method  of  artificial  re- 
spiration, V.  901 
Masseter  muscle,  spasmodic  contraction 

of,  iv.  334 
Mastoid  cells,  affections  of,  iii.  314 
Masturbation,  consequences  of,  v.  152, 
945 

Maunders  gag,  iv.  337 

Maxilla. — See  Jaw. 

Measles,  laryngitis  of,  iv.  670 

Meatus  auditorius,  abscess  of,  iii.  264  ; 
exostoses  in,  268  ;  inflammation  of, 
265  ;  polypus  of,  268  ;  syphilitic 
disease  of,  267 ;  tumours  of,  268  ; 
vegetable  parasites  in,  264;  uriuarius, 
female,  vascular  tumour  of,  v.  1 

Median  lithotomy,  iv.  1070;  statistics  of 
at  Norwich,  1«79 

Mediastinum,  wounds  of,  ii.  599 

Medulla  oblongata,  contusion  of,  ii.  311  ; 
spinalis,  see  Spinal 

Medullary  cancer,  i.  564  ;  of  jaw,  iv.  472  ; 
of  larynx,  580 

Medullary  membrane  of  bone,  inflamma- 
tion of,  iii.  746 

Meibomian!  follicles,  abscess  of.  iii.  236 

Melanosis,  i.  669  ;  of  eye,  iii.  221 

Membrana  pupillaris,  persistence  of,  iii. 
93 

Membrana  tympani,  affections  of,  iii.  269  ; 
artificial,  280  ;  deposits  in,  274  ;  ex- 
amination of,  269 ;  incision  of,  276  ; 
inflammatiou  of,  270  ;  injuries  of,  269; 
perforation  of,  276  ;  polypus  of,  281 ; 
relaxation  and  tension  of,  273;  ulcera- 
tion of,  274  ;  by  foreign  body  in  the 
ear,  ii.  422 

Membrane,  presence  of  false,  a  symptom 
of  diphtheria,  iv.  498 

Meningitis,  cerebral  traumatic,  ii.  338 

Meningocele,  v.  964 

Menstruation,  vicarious,  i.  717 

Mentagra,  v.  342 

Mercury  in  croup,  iv.  612;  in  inflamma- 
tion, i.  101  ;  in  injuries  of  nerves,  iv. 
170;  in  syphilis,  435,  486;  necrosis  of 
bone  from  use  of,  iii.  762  ;  nitrate  of, 
as  a  caustic,  v.  547 

Mesogastric  region,  hernia  in,  iv.  727 
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Metastatic  erysipelas,  i.  219 

Metatarsus,  amputation  of,  v.  640 ;  dis- 
location of,  ii.  936 ;  excision  of  bones 
of,  V.  717 

Microscope,  use  of,  in  diagnosis,  v.  953 

Microscopic  appearances  of  atherorpa,  iii. 
397  ;  encephaloid  cancer,  i.  668  ;  epi- 
thelial cancer,  571  ;  scirrhous  cancer, 
662  ;  of  pityriasis  versicolor,  v.  344  ; 
of  scabies,  347  ;  of  tinea,  335 

Microstoma  congenitum,  v.  803 

MiddeldorpflT s  cautery,  v.  551 

Miliaria,  v.  324 

Miliary  erysipelas,  i.  216 

Military  hospitals,  v.  1031 

Military  STirgery. — See  Gun-shot  wounds 

Milk,  abnormal  secretion  of,  v.  252;  ab- 
sence of  secretion  of,  253 ;  excessive  se- 
cretion of,  in  infancy,  219 

Mind,  influence  of,  on  body,  as  illustrated 
by  hysteria,  i.  398  ;  by  collapse,  771, 
775 

Miner's  elbow,  iv.  99 
Minor  Surgery,  v.  505 
Modified  flap,  extraction  of  cataract,  iii. 
204 

Moist  gangrene,  i.  152 

Molecular  weakness,  a  predisposing  cause 
of  inflammation,  i.  58  ;  as  cause  of  secon- 
dary apnoea,  v.  899 

Moles,  V.  409 

Mollities  ossium,  iii.  794 

MoUuscxim,  ii.  239,  240,  v.  380  ;  of  ear, 
iii.  268 

Monostoma  lentis,  v.  924 

Morbid  growths,  occlusion  of  arteries  by 
fragments  of,  iii.  402 

Morbid  poisons,  i.  45 

Morbid  products  of  body,  causing  inflam- 
mation, i.  33 

Morgagnian  cataract,  iii.  157 

Mortality  of  hospitals,  v.  1053 

Mortification. — See  Gangrene 

Mortification,  syphilitic,  i.  426 

Mother,  infection  of,  by  syphilitic  foetus, 
V.  841 

Mother's  marks. — See  Navus 

Mouth,  contraction  of  orifice  of,  v.  974  ; 
cysts  of,  iv.  451  ;  Diseases  of,  398  ; 
gangrenous  stomatitis,  i.  159  ;  seba- 
ceous cysts  of,  iv.  455  ;  malformations 
of,  V.  803  ;  scalds  of,  ii.  467 ;  spas- 
modic closure  of,  iv.  334,  337  ;  wounds 
of  neck  opening  into,  ii.  445 

Mouth-to-mouth  inflation  of  the  lungs, 
V.  905 

Moxa,  i.  81,  V.  630 

Mucocele,  ii.  233 

Mucous  cysts,  i.  509;  membranes,  syphilis 
in,  i.  477,  480  ;  polypus,  iv.  293  ; 
tubercle,  i.  478;  in  childhood,  v.  851  ; 
tumours,  i.  525;  of  jaw,  iv.  4-69 

Mulberry  calculus,  iv.  1023 


NEC 

Multiple  fractures,  ii.  40 
Mumps,  iv.  960  ;  producing  orchitis,  v. 
108 

Musca;  volitantcs,  iii.  143 

Muscles,  affections  of,  in  diseases  of  joints, 
iv.  63  ;  atrophy  of,  iii.  628  ;  from  injury 
of  nerves,  iv.  177 ;  reflex,  201 ;  contraction 
of,  iii.  628  ;  contusions  of,  621;  cysticer- 
cus  in,  V.  919;  cysts  of,  iii.  640;  degene- 
ration of,  with  apparent  hypertrophy, 
iii.  635  ;  fatty  degeneration  of,  iii.  62'J  : 
inflammation  of,  624  ;  minute  changes 
in,  when  inflamed,  v.  777  ;  ossification 
of,  iii.  636 ;  rupture  of,  622  ;  rupture  of 
abdominal,  ii.  629  ;  pectoral,  55.j  ;  rup- 
ture of  in  the  upper  extremity,  756  ; 
scirrhus  of,  642  ;  strains  of,  621  ; 
syphilis  in,  iii.  625  ;  tumours  of,  639  ; 
vascular,  642 ;  waxy  or  vitreous  de- 
generation of,  630 

Muscular  action,  dislocation  produced  by, 

ii.  100  ;  fracture  produced  by,  37 
Muscular    System,    Affections  of, 

iii.  621 
Mustard-poultice,  v.  523 
Mutilla  coccinea,  sting  of,  v.  937 
Mydriasis,  iii.  248 

Myeloid  tumour,  i.  535,  iii.  805  ;  of  jaws, 

iv.  465 
Myopia,  iii.  5 
Myosis,  iii.  249 
Myotomy,  iii.  663 

Myxoma,  i.  525  ;  of  jaw,  iv.  4C9 


N.^IVUS,  i.  542 ;  ligature  of,  v.  553  ;  of 
eyelid,  ii.  241  ;  of  gum,  iv.  345;  of 
lips  and  cheek,  443  ;  of  tongue,  222 ; 
Nails,  diseases  of,  v.  476 ;  evulsion  of, 
479 

Narcotics,  i.  98 

Nares,  operation  of  plugging  the,  iv.  267 

Nasal  bones,  caries  of,  iv.  278  ;  fracture  of, 
ii.  426  ;  cavities,  cartilaginous  growths 
in,  iv.  318;  malignant  growths,  322; 
osseous  growths,  379  ;  duct,  obstruction 
of,  iii.  223  ;  fossae,  ulcers  of,  iv.  282 

Nasal  douche,  iv.  27l 

Nasal  speculum,  iv.  256.  257 

Naso-pharyngeal  polypus,  iv.  309 

Nebula  cornese,  iii.  78 

Neck  abscess  in,  ii.  124.  iv.  122,  v.  981  ; 
aneurism  in,  iii.  562  ;  burns  of,  ii.  7  ; 
congenital  fistula  in,  v.  982  ;  enlarged 
bursse  iu,  981  ;  gun-.shot  wounds  of,  ii. 
185;  hydrocele  of,  and  hematocele,  v. 
977 ;  Injuries  of,  ii.  436 ;  regional 
surgery  of,  v.  977  ;  sprains  of,  ii.  358  ; 
tumours  of,  cystic,  v.  977  ;  epithelial, 
980  ;  glandular,  980  ;  sebaceous,  979  ; 
tumours  of  removal  of,  982  ;  table  of 
chief  forms  of,  985  ;  wounds  of,  ii.  436: 
liEemorrhage  from,  442 
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NEC 

Necrosis,  iii.  760 ;  acutp,  77^ ;  from 
phosphorus,  iv.  370;  of  atlas,  iv.  146; 
of  bone  in  tertiary  syphilis,  i.  483  ; 
from  injury,  ii.  248  ;  of  joint  surfaces, 
iv.  41  ;  of  palate,  436  ;  of  popliteal  sur- 
face of  femur,  v.  1003 

Necrosis-instruments,  v.  1076 

Needles,  acupressure,  i.  728 ;  grooved, 
V.  1067  ;  imbedded,  i.  6.57  ;  in  the  hand, 
ii.  758  ;  travelling  of,  701 

Negro  race,  liability  to  tetanus  in,  i.  321 

Nelat'^n's  operation  for  epispadias,  v.  584 

Nematelmia,  v.  925 

Nephralgia,  calculous,  iv.  871 

Nc-phritis,  iv.  869 

Nerves,  DisEASE-i  of,  iv.  148;  aifectionsof, 
causing  inflammation,  i.  36;  atrophy  of, 
i V.  1 59  ;  cancer  of,  1 58 ;  division  of,  163; 
foreign  bodies  in,  168;  hypertrophy  of, 
158 ;  gun-shot  wounds  of,  ii.  238 ;  inflam- 
mation of,  iv.  148;  injuries  of,  169; 
section  of,  in  disease,  206  ;  tumours  of, 
153  ;  ulceration  of,  162  ;  cerebral,  in- 
juries of,  ii.  329  ;  of  face,  injuries  of, 
416 

Nervous  system,  symptoms  referred  to 
their  value  in  diagnosis,  v.  950 

Neuralgia,  iv.  172 ;  articular,  72 ;  hysterical 
instances  of  its  cure.  166  ;  reflex,  197  ; 
of  the  bladder,  iv.  908  ;  of  the  breast, 
V.  252  ;  of  the  ear,  iii.  321  ;  of  the  hip, 
iv.  88 ;  of  the  kidney,  872 ;  of  the  rectum, 
865  ;  of  the  spine,  iii.  107  ;  of  the  tes- 
ticle, v.  163 

Neuralgic  tumour,  i.  549  ;  iilcer,  201 

Neuritis,  acute,  iv.  148 ;  chronic,  160 ; 
idiopathic,  150  ;  optic,  iii.  133  ;  trau- 
matic, iv.  151 

Neuroma,  iv.  154  ;  of  breast,  v.  268 

Neurotomy,  iv.  206 

Neville's  splint,  ii.  886 

Ninth  cranial  nerve,  injuries  of,  ii.  336 

Nipple,  anatomy  of,  v.  222  ;  erection  of, 
221;  hypersesthesia  of,  285  ;  malforma- 
tions and  diseases  of,  283 

Nitrate  of  silver,  stains  from,  iii.  56 ; 
stains  from  internal  use  of,  v.  410 

Nitric  acid,  treatment  of  piles  by,  iv.  811 

Nitrogen  gas,  death  from  immersion  in, 
V.  893 

Nitrous  oxide,  inhalation  of,  v.  602 

Nodes,  iii.  780,  783 

Nodosity  of  joints,  iv.  26 

Nodules,  enamel,  on  fangs  of  teeth,  iv.  350 

Noli  me  tangere. — See  Lupus. 

Noma,  i.  159  ;  pudendi,  v.  849 

Non-penetrating  wounds  of  the  abdomen 

from  gun-shot,  ii.  204 ;  of  the  chest 

from  gun-shot,  189 
Norwich,  statistics  of  lateral  lithotomy  at, 

iv.  1064,  1078;  of  median  lithotomy  at 

1079 

Nose,  Diseases  of,  iv.  234 ;  absence  of 


OLI 

congenital,  253;  v.  803;  calculi  in,  261  ; 
cancer  of,  250  ;  foreign  bodies  in,  ii. 
423  ;  glandular  hypertrophy  of  mucous 
membrane,  iv.  287  ;  integumentary 
hypertrophy  of,  236 ;  restoration  of  the, 
V.  568 ;  syphilitic  caries  and  necrosis 
of,  iv.  278  ;  watery  discharge  from,  in 
injuries  of  the  head,  ii.  292  ;  fracture 
of  bones  of,  260 ;  wounds  of,  420 ; 
wound  of  skull  through,  277 
Nostrils,  occlusion  of,  iv.  254 ;  plugging 
of,  267 

Notched  teeth  in  syphilitic  keratitis,  iii. 
68 

Nurses  in  hospital,  v.  1042 

Nutrition,  constitutional,  in  connection 
with  cancer  of  breast,  v.  274  ;  defective, 
a  cause  of  mortification,  i.  154;  dis- 
orders of,  from  injury  of  nerves,  iv.  173  ; 
from  idiopathic  aflTections  of  nerves,  181 : 
from  reflex  influence  of  nerves,  202 ; 
proce.ss  of,  v.  899 

Nyctalopia,  iii.  140 

Nystagmus,  iii.  154 


OBLIQUE  fracture,  ii.    39;  inguinal 
hernia,  iv.  733 
Obstruction  of  arteries  a  cause  of  inflam- 
mation, i.  42  ;  lachrymal,  iii.  223 ;  of 
intestines,  iv.  601.    See  hitcstines. 
Obturator  artery,  wound  of,  in  operation 

for  femoral  artery,  iv.  779 
Obturator  foramen,  dislocation  of  hip 

into,  ii.  902 
Obturator  hernia,  iv.  779;  diagnosis  of, 
785  ;  complications  of,  783  ;  operation 
for,  788  ;  statistics  of,  781 
Obturators  (in  cleft  palate,  &c.),  appli- 
cation of,  iv.  390 
Occupation,  in  reference  to  diagnosis,  v. 

945  ;  to  hernia,  iv.  647 
Odontoraes,  iv.  349 

Oedema  glottidis,  iv.  569  ;  (in  wound  of 
neck),  ii.  444;  of  scrotum,  v.  171;  of 
tongue,  iv.  218  ;  of  veins,  iii.  367;  re- 
flex, iv.  202 

ffidema  under  conjunctiva,  iii.  62 

(Edematous,  erysipelas,  i.  218  ;  laryngitis, 
iv.  567  ;  ulcer,  i.  200 

(Esophageal  forceps,  ii.  525 

(Esophagotomy,  ii.  626;  table  of  cases  of, 
531 

(Esophagus,  foreign  bodies  in,  ii.  520; 
injuries  of,  from  corrosive  fluids,  636  ; 
wounds  of,  448,  454,  456,  614  ;  mal- 
formations, iv.  490  ;  dilatation,  490  ; 
stricture,  ii.  542  ;  iv.  490  ;  cancerous, 
492  ;  hysterical,  493 

Oily  cysts,  i.  510 

Olecranon  process,  fracture  of,  ii,  789 
Olfactory  nerve,  injuries  of,  ii.  330 
Olivary  bougies,  iv.  951 
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OUier's  method  of  operation  in  excision  of 
elbow,  V.  673  ;  on  subperiosteal  excision, 
V.  662 

Omental  hernia,  iv.  652 

Omentum,  protrusion  of,  from  wound,  ii. 
663  ;  treatment  of,  in  strangulated 
hernia,  iv.  718;  tumours  in,  v.  997 

Onychia  maligna,  v.  476  ;  syphilitic,  477, 
i.  480 

Opacity  of  cornea,  iii.  61,  77 
Opening  abscesses,  i.  138  ;  of  breast,  v. 
247 

Operations  for  cancer,  i.  599,  v.  281  ;  for 
fistula,  iv.  830;  in  hectic,  864:  ortho- 
paedic, for  curvature  of  bones,  iii.  711  ; 
treatment  of  patients  after,  i.  301 

Ophthalmia,  iii.  27;  catarrhal,  3 1 ;  chronic, 
50  ;  contagious,  i.  47  ;  exanthematous, 
iii.  73  ;  gonorrhoeal,  38  ;  neonatorum, 
47  ;  purulent,  33  ;  pustular,  33  ;  rheu- 
matic, 727  ;  scrofulous,  63 

Ophthalmic  artery,  aneurism  of,  iii.  583 

Ophthalmic  surgery,  use  of  chloroform  in, 

iii.  255 

Ophthalmoscope,  the,  iii.  20 

Ophthalmoscopic  appearances  in  health — 
of  the  choroid,  iii.  26  ;  examination  of 
the  eye,  iii.  19;  optic  nerve,  25;  retina, 
24;  in  disease — of  the  choroid,  127; 
optic  nerve,  127,  132;  retina,  127 

Opisthotonos,  i.  313 

Opium,  use  of,  in  treatment  of  inflamma- 
tion, i.  79,  98  ;  in  gangrene,  iii.  406 

Optic  nerve,  atrophy  of,  iii.  134  ;  injuries 
of,  ii.  331  ;  ophthalmoscopical  appear- 
ances of,  in  health,  iii.  25  ;  in  disease, 
127,  132 

Optical  defects,  iii.  5 

Orbit,  abscess  of,  i.  131,  iii.  244;  aneurism 
in,  iii.  581;  fracture  of,  ii.  276; 
tumours  in,  iii.  244 

Orbital  nerves,  affections  of,  iii.  245 

Orchitis,  v.  108  ;  acute,  108  ;  chronic  and 
syphilitic,  114;  epididymitis,  gonor- 
rhceal,  110  ;  treatment  of,  by  pressure, 
i.  94;  scrofulous,  123;  in  infants,  109; 
hernia  testis  after,  118;  suppuration 
after,  117  ;  syphilitic,  i.  483 

Orderlies  for  military  hospitals,  v.  1048 

Organic  stricture,  iv.  940 

0RTH0P.a3Dic  Surgery,  iii.  658 

Os  calcis,  see  Calcaneum ;  innominatum, 
see  Pelvis 

Osseous  anchylosis,  iv.  72 ;  growth  in 
nasal  cavities,  iv.  319  ;  tumours,  i.  536, 

iv.  320  ;  of  jaw,  466;  in  larynx,  579 
Ossicles  of  tympanum,  anchylosis  of,  iii. 

312  ;  caries  of.  314  ;  exostosis  of,  313  ; 

fracture  of,  313 
Ossification  of  arteries,  i.  171,  iii.  394; 

of  cartilage,  iv.  56  ;  of  muscles,  iii. 636 
Osteoid  cancer,  i.  574  ;  growth  in  breast, 

v.  268  ;  tumour,  innocent,  iii.  825 


PAE 

Osteo-aneurism,  iii.  810 
Osteo-arthritis,  chronic,  iv.  22 
Osteo-myelitis,  iii.  746 ;  after  gun-shot 

injuries,  ii.  218 
Ostitis,  iii.  730,  735;  rheumatic,  792; 

strumous,  781  ;  syphilitic,  785 
Otorrhoea,  iii.  265 
Otoscope,  iii.  286 

Ovariotomy,  v.  49  ;  instruments  required, 
50 ;  after  treatment,  52 ;  by  long  or 
short  incision,  55  ;  treatment  of  adhe- 
sions, 55;  management  of  peduncle,  58; 
closing  of  external  wound,  61  ;  statistics 
of,  63 

Ovary,  organic  disease  of,  v.  40  ;  solid 
tumours,  40  ;  cysts  of  broad  ligament, 
41  ;  cystic  disease  of,  42 ;  dermoi(i 
cysts,  43 ;  tumours  of,  their  rate  of 
growth,  44 ;  spontaneous  cure,  45  ; 
natural  progress  of,  46  ;  errors  in  diag- 
nosis of,  64 ;  gonorrhoeal  inflammation, 
215 

Oxalate-of-lime  calculus,  iv.  1023  ;  de- 
posit of,  in  urine,  1006 

Oxygen,  effects  of  its  absence,  v.  893 

Oxyuris  vermicularis,  v.  930 

Ozsena,  iv.  273;  syphilitic,  278;  idiopa- 
thic, 284 


PAIN,  after  burn,  ii.  8;  after  contusion, 
i.  624  ;    after  wounds,  629,  655  ; 
after  gun-shot  wounds,  ii.  135  ;  hysteri- 
cal, i.  384;  in  inflammation,  12;  its 
import  in  diagnosis,  v.  950 
Palate,  cleft,  of  soft,  iv.  414;  of  hard, 
430;  ^  ecrosis  of,  436;  tumours  of,  413  ; 
use  of  false,  390 
Palmar  arch,  aneurism  of,  iii.  549 ;  wound 
of,  ii.  759  ;  bursa,  tumour  of,  iii.  654 
fascia,  contraction  of,  iii.  697 
Palsy,  trembling,  iv.  192 
Pannus,  i.  48,  iii.  43 
Papier  epispastique,  v.  526 
Papillary  growtlis  in  larynx,  iv.  575  ;  in 

nasal  cavities,  292 
Papulae,  v.  311,  361 

Paracentesis  abdominis,  iv.  641  ;  for 
ovarian  dropsy,  v.  46  ;  capitis,  971  ; 
pericardii,  ii.  610  ;  thoracis,  594 

Paracousia,  iii.  322 

Paralysis  after  contusion,  i.  624;  after 
injury  of  head,  ii.  257  ;  after  ligature 
of  artery,  iii.  474;  agitans,  iv.  192; 
diphtheritic,  iv.  501;  infantile,  v.  846; 
muscular  atrophy  of,  iii.  633  ;  reflex,  iv. 
193,  iii.  884;  in  locomotorataxy,  iv.  210; 
from  concussion  of  spinal  cord,  ii.  371 ; 
from  fracture  of  spine,  ii.  387  ;  from 
disease  of  spine,  iv.  131  ;  of  bladder, 
iv.  905,  928  ;  of  orbital  nerves,  iii.  246; 
from  sprains  of  back,  ii.  364 

Paralytic  contractions,  iii.  659 


1120 


INDEX. 


PAR 

ParaiTiteeium,  v.  916 
Paraphimosis,  v.  201 

Paraplegia,  hysterical,  iv.  109;  progres- 
sive, Irom  injury  of  spine,  ii.  374,  37S  ; 
and  see  Paralysis 

Pabasitrs,  v.  916;  animal,  915;  veget- 
able, 932  ;  in  meatus  auditorius,  iii.  264 

Parasitic  twins,  v.  796 

Parasitse,  v.  310,  335 

Parietes,  injury  of  abdominal,  ii.  619, 
656  ;  thoracic,  553  ;  wounds  of,  576 

Paronychia,  iii.  646 

Parotid  gland,  abscess  of,  v.  975  ;  calculus 
of,  975  ;  hypertrophy  of,  972  ;  inflam- 
mation of,  975  ;  tumour  of,  972  ;  re- 
current, 973 

Partial  dislocation,  ii.  112 

Patches,  white,  in  retina  and  optic  nerve, 
iii.  127 

Patella,  dislocation  of,  ii.  912;  fracture 
of,  874  ;  question  of  removal  of,  in  ex- 
cision of  knee,  v.  700 
Pavilion  hospital,  plans  of,  v.  1020,  1028 
Pectoral  muscles,  rupture  of,  ii.  555 
Pegging,  in  ununited  fracture,  ii.  92 
Pelvic  abscess,  i.  129;  cellulitis,  iv.  1059; 

viscera,  injuries  of,  ii.  715 
Pelvis,  affection  of,  in  lateral  curvature, 
V.  861  ;  affection  of,  in  rickets,  853, 
874  ;  contusions  of,  ii.  708  ;  fracture 
and  dislocation  of,  709  ;  hydatids  in,  v. 
922  ;  Injuries  of  the,  ii.  708 
Pemphigus,  v.  349 

Penetrating  wounds  of  abdomen,  ii.  659  ; 
from  gun-shot,  205  ;  of  arteries,  i.  743; 
of  chest,  ii.  from  gun-shot,  190 

Penis,  amputation  of,  v.  180;  cancer  of, 
178;  circumcision  of,  179;  elephanti- 
asis of,  400;  gangrene  of,  177  ;  inflam- 
tion  of,  192  ;  injuries  of,  ii.  734;  plastic 
operations  on,  v.  582.  See  also  Gonor- 
rhma,  Si/philis 

Periangeioma,  iii.  392 

Pericariliiim,  table  of  foreign  bodies  in, 
ii.  602  ;  wounds  of,  600  ;  paracentesis 
of,  610 

Pericranium,  gun-shot  wounds  of,  ii. 
100 

Perineal  abscess,  i.  132,  iv.  981;  fistula, 

983;  hernia,  789;   lithotomy,  1045; 

different  modes  of  performing,  1069  ; 

section  in  stricture,  974 
Perinseum,  dislocation  into,  ii.  906  ;  pin- 

.shot  wounds  of  211  ;  injuries  of,  751 ; 

testicle  in,  v.  79  ;  rupture  of  f>,male, 

ii.  752,  V.  36  ;  operations  for,  38 
Perinephritis,  iv.  871 
Periodical  hsemorrhnge,  i.  717 
Periosteum,  acute  abscess  of  iii.   741  ; 

cancer  of,  800  ;  inflammation  of,  739  ; 

inflammation  of,  diffuse,  740  ;  question 

of  preservation  of,  in  excision,  v.  663  ; 

syphilitic  disease  of,  i.  482 


PIN 

Periprostatic  abscess,  iv.  916 
Peritoneal  sac,  operation  for  opening,  iv. 
637 

Peritonaeum,  injuries  of  the,  ii.  633  ;  in- 
flammation of,  after  contusion,  628  ; 
after  ruptured  bladder,  717;  as  cause 
of  obstruction,  iv.  621  ;  in  intussus- 
ception of  intestines,  616  :  in  strangu- 
lated hernia,  687  ;  vaginal  process  of 
congenital  patency,  654 ;  changrs  in, 
656;  state  of,  at  birth,  651;  hernia 
into,  734  ;  into  funicular  portion  of 
739 

Permanent  stricture,  iv.  940 
Peroneal  artery,  ligature  of,  iii.  596 
Peroneal  tendons,  division  of,  iii.  695 
Petechise,  v.  322 

Phagedsena,  i.  173  ;  in  groin,  v.  1000 

Phagedsenic  chancre,  i.  427  ;  scirrhus,  i. 
559  ;  ulcer,  204 

Phalanges  of  hand,  dislocation  of,  ii. 
835  ;  compound,  762  ;  fracture  of,  802  ; 
of  foot,  dislocation  of,  937 

Phantom-tumours,  i.  551 

Pharyngotomy,  ii.  526 

Pharynx,  abscess  of,  iv.  484  ;  dilatation 
of,  486  ;  foreign  bodies  in,  ii.  475,  515, 
701  ;  inflammation  of,  iv.  482  ;  injury 
of,  from  corrosive  fluids,  ii.  536  ;  tu- 
mours of,  iv.  487  ;  ulceration  of  484  ; 
wounds  of,  ii.  466  ;  wounds  of  neck 
piMietrating,  446,  454 

Phimosis,  v.  198 

Phlebitis,  adhesive,  iii.  353;  old  descrip- 
tions of,  355  ;  suppurative  or  diffuse, 
370 ;  its  connection  with  pyaemia,  i. 
267 

PhleboHthes,  iii.  373 

Phlegmonous  erysipelas,  i.  220 

Phlyctenular  ophthalmia,  iii.  63 

Phlyzacious  pustule,  v.  310 

Phoorsa  snake,  bite  of,  i.  680 

Phosphatic  deposits  in  urine,  iv.  1009 

Phosphate-of-lime  calculus,  iv.  1026; 
triple,  calculus  of,  1027  ;  fusible  cal- 
culus of,  1028 

Phosphorus,  disease  of  jaws  from,  iv.  370 

Phrenic  hernia,  ii.  638,  iv.  726 

Phtheiriasis,  iii.  238 

Phthisis  with  fistula  in  ano,  iv.  832  ; 
laryngeal,  iv.  551  ;  ulceration  in,  562 

Physiological  absorption  of  Hunter,  i. 
425,  V.  186;  method  of  artificial  re- 
spiration, 904 

Pia  mater,  extravasation  in  the,  ii.  263 

Pigeon -breast,  v.  877 

Pigment,  excess  of,  v.  408 ;  want  of, 
410 

Pigmentous  deposits  on  retina,  iii.  129 
Piles. — See  Hemorrhoids 
Pinguecula,  iii.  53 

Pins,  &c.,  lodgment  of,  in  pharynx,  ii. 
701  ;  obstruction  of  intestines  by,  703 
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PirogofF's  amputation,  v.  644 

Pituitary  membrane,  hypertrophy  of,  iv. 

269  ;  chronie  coryza  of,  269 
Pitj-riasis,  v.  369  ;  versicolor,  343 
Plans  of  hospitals,  v.  1020,  1028 
Plantar  fascia  contracted,  iii.  666 
Plaster-of-Paris  bandage,  v.  514 
Plastic  operations  in  fistula,  i.  149 
PiASTic  Surgery,  t.  568 
Platyelmia,  v.  916 
Pleiomastia,  v.  284 
Pleiomazia,  v.  218 

Pleura,  air  in,  ii.  689  ;  blood  in,  590 ; 

fluid  in,  369  ;  foreign  body  in,  593 ; 

wounds  of,  878 
Pleurisy  after  gun-shot  wound,  ii.  200 
Pleurosthotonos,  i.  313 
Plica  Polonica,  v.  421 
Plugging  the  nostrils,  iv.  267 
Pneumatic  speculum,  iii.  308 
Pneumocele,  ii.  580 

Pneumonia  after  gun-shot  wound,  ii.  200 
Pneumothorax,  ii.  589 
Pocket-case,  v.  1064 
Pointing  of  abscess,  i.  122 
Poisoned  wounds,  i.  648 

PoiSOMS,  ANIMAL,  i.  670 

Poisons,  morbid,  i.  45 

Politzer's  method  of  inflating  the  Eus- 
tachian tube,  iii.  287 

Polydactylism,  v.  824 

Polypus  of  ear,  iii.  268,  281  ;  of  gum, 
iv.  344  ;  of  larynx,  574  ;  of  nose,  292  ; 
gelatinous,  or  vesicular,  293  ;  fibrous, 
305  ;  malignant,  322 ;  naso-pharyn- 
geal,  309  ;  capillary,  292  ;  wire-snare 
for  extraction  of,  300  ;  of  bladder,  iv. 
899;  of  rectum,  858;  vascular,  861; 
villous,  862 ;  warty,  860 ;  of  tooth- 
pulp,  347  ;  of  uterus,  v.  9  ;  operations 
for,  12  ;  recurrent,  13 

Pompholyx,  v.  349 

Pons  Varolii,  contusion  of,  ii.  312 

Popliteal  aneurism,  iii.  600 

Popliteal  artery,  ligature  of,  iii.  599  ; 
rupture  of,  v.  1003 

Popliteal  space,  abscess  of,  v.  1003  ;  cysts 
of,  1001;  enlarged  bursa  in,  1000; 
necrosis  of  femur  in,  1003  ;  regional 
surgery  of,  1000  ;  table  of  chief  surgi- 
cal affections  of,  1004 

Pork,  introduction  of  trichinae  into  the 
human  system  from  eating,  v.  927 

Porrigo,  v.  357 

Potash,  permanganate  of,  as  a  disinfec- 
tant, ii.  28 

Pott's  fracture,  ii.  919 

Pouch  of  pharynx,  iv.  487 

Poultices,  use  of,  in  treatment  of  inflam- 
mation, i.  81,  99 

Poupart's  ligament,  iv.  120 

Pregnancy,  changes  of  breasts  in,  v.  225; 
effect  of,  on  cancer,  i.  591  ;  enlargement 
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of  thyroid  during,  v.  295 ;  general 
therapia  of  breast  in,  234  ;  inflamma- 
tion of  breast  in,  242  ;  extra-uterine, 
surgical  measures  in,  31 

Prepuce.  —  See  Balanitis,  Chancre,  Cir- 
cumcision, Herpes. 

Presbyopia,  iii.  6 

Pressure,  artificial  respiration  by,  v.  901; 
as  antiphlogistic,  i.  94 ;  treatment  of 
cancer  by,  609  ;  of  carbuncle  by,  v. 
460  ;  of  diseases  of  breast  by,  235  ;  of 
fistula  by,  i.  147;  of  haemorrhage  by, 
725  ;  of  inflammation  by,  94  ;  of  un- 
united fracture  by,  ii.  85 

Previous  diseases,  importance  of,  in  dia- 
gnosis, V.  945 

Priapism,  v.  177 

Primary  adhesion,  i.  632  ;  amputation, 
see  Amimtation  ;  cancer,!.  681  ;  enu- 
cleation of  uterine  tumour,  v.  15  ;  ope- 
rations in  collapse,  i.  782 

Probang,  ii.  524 

Probes,  in  gun-shot  wounds,  ii.  145; 
laehiyiual,  iii.  228 

Process  of  Inflammation,  v.  728 

Proglottis  of  tseniada,  v.  917 

Projectiles  and  their  effects,  ii.  l21 

Prolapsus  of  iris,  iii.  72  ;  after  extraction 
of  cataract,  193;  of  rectum,  iv.  814; 
of  uterus,  operation  for,  v.  37 

Proliferous  cysts,  i.  511 

Prone  couch,  iv.  137 

Proptosis  (  culi,  iii.  243 

Prostate  gland,  abscess  of,  iv.  915  ;  acute 
inflammation,  912  ;  atrophy,  933  ;  cal- 
culi, 923,  1082;  cancer,  934;  chronic 
inflammation,  914,  v.  202;  cysts,  iv. 
937  ;  Jiypertrophy,  or  clironic  enlarge- 
ment, 916  ;  hydatids,  938;  injuries  of, 
ii.  735;  malformations  of,  iv.  912; 
section  of,  in  lithotomj-,  1055  ;  tubercle, 
iv.  936 

Prostatic  catheter,  iv.  925 

Prostration,  stage  of,  in  burns,  ii.  8  ;  with 
excitement,  768  ;  in  strangulated  her- 
nia, iv.  687 

Protrusion  of  bladder,  ii.  669  ;  of  bowel 
from  wound,  661  ;  of  brain,  322  ;  of 
eyeball,  iii.  243  ;  of  stomach,  liver,  or 
spleen,  ii.  668 

Prurigo,  v.  365  ;  local,  368 ;  senilis,  366 

Pruritus  ani,  iv.  863  ;  pudendi,  v.  368 

Psammoma,  i.  526 

Psoas  abscess,  iv.  119 

Psoriasis,  V.  370;  of  nails,  477;  syplii- 
litic,  i.  465 

Psydracious  pustules,  v.  310;  syphilitic, 

i.  469 
Pterygium,  iii.  54 
Ptosis,  iii.  232,  246 

Puberty,  changes  of  breast  at,  v.  221  ; 

inflammation  of  breast  at,  241 
Pubes,  dislocation  of  hip  on.  ii.  903; 
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puncture  of  bladder  above,  iv.  993 ; 
symphysis  of,  diseases  of,  iv.  88  ;  punc- 
ture of  bladder  throufjh,  iv.  994 

Pudendal  liernia,  iv.  789 

Puerperal  abscess,  i.  129  ;  pyaemia,  257 

Pulex  penetrans,  v.  932 

Pulleys  in  dislocation,  ii.  109 

Pulp  (tooth),  polypus  of,  iv.  347  ;  sensitive 
growth  of,  after  fracture,  349 

Pulpy  degeneration  of  synovial  membrane, 
iv.  16 

Pulsating  bronchoeele,  v.  295  ;  tumour,  i. 
550  ;  of  bone,  iii.  807 ;  diagnosis  of, 
from  aneurism,  454  ;  of  scalp,  v.  963 

Punctum  lachrymale,  displacement  of,  iii. 
223 

Puncture  of  bladder,  iv.  992 

Punctured  wounds,  i.  646 ;  of  abdomen, 

ii.  659,  677  ;  of  nerves,  iv.  165 
Pupil,  closure  of,  iii.  104;  artificial,  115 
Purgatives  in  inflammation,  i.  89 
Purpura,  v.  322 

Purulent  deposits,  i.  262  ;  ophthalmia,  iii. 
33  ;  of  infants,  47 

Pus,  i.  9,  119;  absorption  of,  117  ;  cor- 
puscles of,  10;  in  the  blood,  267; 
nature  of,  115;  reabsorption  of,  117; 
specific  in  syphilis,  403  ;  varieties  of, 
119;  within  the  skull,  ii.  249 

Pustulse,  V.  310,  355 

Pustular  ophthalmia,  iii.  33 ;  syphilitic 
eruptions,  i.  468 

Pustule,  malignant,  v.  467 

Putrid  matter  in  blood,  experiments  on, 
i.  174  ;  effects  of  retention  of,  i.  69 

Py.s;mia,  primary,  i.  253  ;  secondary, 
255 ;  after  fracture  of  skull,  ii.  274 ; 
after  gun-shot  wound,  216,  241  ;  after 
scalp  wound,  252  ;  from  boils,  v.  449  ; 
exciting  causes  of,  i.  267  ;  pathological 
anatomy  of,  260  ;  predisposing  causes 
of,  255  ;  table  of  cases  of,  263  ;  in 
joints,  iv.  33  ;  in  liver,  i.  264  ;  in  lungs, 
263  ;  in  skin,  266 

Pyelitis,  calculous,  iv.  871 


QUILLED  suture,  v.  521 
Quinsy,  iv.  398 


RABID  animals,  bites  of,  i.  684 
Rachitic  affections  of  bones,  iv.  51 
Radial  artery,  aneurism  of,  iii.  648 ;  liga- 
ture of,  549 
Radical  cure  of  hernia,  iv.  666,  730,  757  ; 

of  hydrocele,  v.  90  ;  of  varicocele,  167 
Radius,  dislocations  of,  ii.  831,  832  ;  frac- 
tures of,  791,  794,  795,  800 
Railway  accidents,  effects  of  shock  in 
connection  with,  i.  770,  771  ;  in  con- 
cussion of  spine,  ii.  373 
Ranula,  iy.  223,  453 
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Rattle-snake,  bite  of,  i.  676 
Reaction,  i.  631,  767  ;  stage  of,  in  burns, 
ii.  9 

Ready  method  of  artificial  respiration,  v. 
901 

Reclination  of  cataract,  iii.  165 
Rectangular  flap-amputation,  v.  603 
Rectangular  lithotomy- staff,  iv.  1070,  v. 
1081 

Rectilinear  extraction  of  cataract,  iii.  199 
Recto-vaginal  fistula,  v.  65,  68  ;  congeni- 
tal, 810 

Recto-vesical  fistula,  iv.  986  ;  congenital, 
810  ;  lithotomy,  1072 

Rectum,  Diseases  of,  iv.  792 ;  cancer  of, 
852 ;  foreign  bodies  in,  ii.  753  ;  im- 
perforate, V.  810 ;  in  narrower  sense, 
815  ;  colotomy  for.  816  ;  injuries  of,  ii. 
752 ;  instruments  for  operating  on, 
V.  1080  ;  neuralgia  of,  iv.  865  ;  polypus 
of,  858;  vascular,  861;  villous,  862; 
warty,  860  ;  prolapsus  of,  814  ;  punc- 
ture of  bladder  from,  992  ;  stricture  of, 
841  ;  syphilitic,  848  ;  ulcer  of,  834  ; 
villous  tumour,  862 

Recurrent  haemorrhage  from  wounds  of 
arteries,  i.  746  ;  tumours,  546 

Redia  of  trematode,  v.  923 

Redness,  inflammatory,  i.  4 

Reduction  of  dislocation,  ii.  108  ;  acci- 
dents in.  Ill  ;  of  fracture,  251  ;  of  her- 
nia, iv.  694  ;  of  ventral  hernia,  ii.  663 

Reflex  hysteria,  i.  390 

Reflex  symptoms  of  diseased  nerves,  iv. 
184 

Refraction  and  accommodation  of  eye, 

defects  in,  iii.  1 
Refracture  of  bones  badly  united,  ii.  95 
Refrigeration  in  treatment  of  inflamma- 
tion, i.  92 
Regional  Suroeet,  v.  961 
Registration  of  cases,  table  for,  v.  958 
Removal  of  cataract  by  suction,  iii.  200 
Removal  of  disintegrated  parts,  in  treat- 
ment of  inflammation,  i.  96 
Renal  calculus,  iv.  871  ;  neuralgia,  872 
Repair  of  wounds  and  fractures,  see 
Union ;  of  arteries  after  ligature,  i. 
736  ;  of  bone  after  excision  of  knee,  v. 
709 

Reproduction  of  bone  after  necrosis,  iii. 
772  _ 

Resection  in  iinunited  fracture,  ii.  90;  in 
deformed  union,  97  ;  subperiosteal,  91, 
V.  662 ;  of  bones  and  joints,  see  Exci' 

sion. 

Respiration,  impossibility  of  its  suspen- 
sion, V.  880  ;  artificial,  901  ;  in  infants, 
908  ;  in  threatened  death  from  anaes- 
thetics, V.  493  ;  obstruction  of,  in  in- 
juries of  neck,  ii.  442 

Respiratory  organs,  their  post-mortem 
appearances  in  apncea,  v.  884 ;  their 
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symptoms  in  reference  to  diagnosis, 
951 

Eest  in  treatment  of  aneurism,  iii.  434  ; 

of  inflammation,  i.  73 ;   of  ununited 

fracture,  ii.  85  ;  of  diseased  joints,  iv. 

48;  of  spinal  disease,  135 
Eetained  testicle,  v.  74;  condition  of,  75  ; 

diseases  of,   76 ;    complication  with 

hernia,  77 

Eetention  of  urine,  iv.  947,  989 ;  after 
operations,  i.  308  ;  from  enlarged  pro- 
state, iv.  996 ;  hysterical,  i.  383 

Eetina,  affections  of  the,  iii.  106,  126; 
atrophy  of,  135;  ophthalmoscopic 
appearances  of  in  health,  24  ;  in  disease, 
127 

Eetinitis,  iii.  126 
Eetro-jjharyngeal  abscess,  i.  133 
Ehagades. — See  Anus,  fissure  of. 
Eheumatic  arthritis,  iv.  22  ;  iritis,  iii.  99; 

ojjhthalmia ;    disease    of    bones,  iii. 

791  ;  of  joints,  iv.  22 
Eheumatism,  gonorrhceal,  iv.  34  ;  gouty, 

22  ;  syphilitic,  iii.  785 
Ehinolitiies,  iv.  261 
Ehiuoplasty,  v.  666  ;  death  from,  571 
Ehinoscopy,  anterior,  iv.  256 ;  posterior, 

258 

Eibs,  dislocation  of,  ii.  565 ;  fracture  of, 
554  ;  union  of,  558  ;  resection  of,  v. 
992  ;  wounds  of,  ii.  577 

Eickets,  affections  of  joints  from,  iv.  51, 
V.  852  ;  symptoms,  852  ;  intra-uterine, 
853  ;  diagnosis,  854  ;  treatment,  855  ; 
from  lateral  curvature,  869  ;  arrest  of 
growth  from,  871 ;  proportion  of  cranium 
to  face  in,  872  ;  undergrowth  of  pelvis 
in,  874 

Eider's  bone,  v.  998 

Eitied  arms,  wounds  by,  ii.  118,  126 

Eigor  moi'tis  in  apnoea,  v.  906 

Eingworm,  v.  333 

Eisus  sardonicus,  i.  311 

Eodent  ulcer,  i.  195  ;  of  face,  iv.  250,  v.  973 

Eoseheads,  v.  1075 

Eoseola,  v.  312;  syphilitic,  i.  463 

Eubefacients,  v.  522 

Eupia,  V.  353 

Eupture,  see  Hernia.  In  the  sense 
of  '  laceration,'  see  the  name  of  the 
part. 

SAC  in  aneurism,  iii.  410  ;  changes  in, 
424  ;  connection  of  clot  with,  430  ; 
pressure  of,  on  artery,  a  supposed  mode 
of  spontaneous  cure  of  aneurism,  438  ; 
sloughing  of,  441 
Sao  "of  hernia,  characters  of  serum  in, 
683 ;  development  of,  iv.  658 ;  in- 
juries of,  703 ;  intraparietal,  706 ; 
question  of  opening,  in  herniotomy, 
711 


SCR 

Sac,  lachr3'mal,  affections  of,  iii.  223 
Sacculated  bladder,  iv.  897 
Sacral  tumour,  congenital,  v.  789 
Sacro-coccygeal  joint,  disease  of,  iv.  90 
Sacro-iliac  joint,  disease  of,  iv.  88 
Sacrum,  fractures  of,  see  Pelvis. 
Salivary,   calculus,   v.  975 ;   fistula,  ii. 

420  ;  glands,  inflammat'on  of,  v.  975 
Salter's  swing,  ii.  888,  v.  702 
Sanguineous  cysts,  i.  509 
Sarcocele,  syphilitic,  or  tuberculous,  v.  117 
Sarcomata,  sero-eystic,  i.  511 
Sarcoptes,  or  aearus  scabiei,  v.  347 
Saw,  amputating,  v.  630  ;  Butcher's,  1073 
Scab,  union  under,  i.  636 
Scabies,  v.  346 
Scalds,  ii.  5  ;  and  see  Burns. 
Scalp,  bandage,  v.  610  ;  blood-tumour  of, 
V.  963  ;  burns  of,  ii.  7  ;  regional  sur- 
gery of,  V.  961  ;  wounds  of,  ii.  245 ;, 
gun-shot,  160  ;   hfemorrhage  in,  246  ; 
diffuse  inflammation  of,  246 
Scalpels,  V.  1064 

Scapho-astragaloid  joint,  dislocation  of 
foot  at,  ii.  923 

Scapula,  displacement  of,  ii.  757  ;  dislo- 
cations of,  806  ;  fracture  of,  772  ;  exci- 
sion of,  V.  668 

Scar. — See  Cicatrix. 

Scarification,  V.  536;  in  diffuse  cellulitis, 
i.  250 

Scarlet-fever,  laryngitis  of,  iv.  673 
Scarpa's  operation,  in  ligature  of  femoral 

artery,  iii.  603  ;  shoe  iii.  677 
Schneiderian  membrane,  affections  of,  iv. 

269 

Sciatic  notch,  dislocation  of  hip  into,  ii. 
897  ;  hernia  through,  iv.  790 

Scirrhus,  i.  553  ;  anatomy  of,  561  ;  cir- 
cumscribed, 554  ;  diffused  or  phagedse- 
nic,  569 ;  of  special  parts,  see  their 
names. 

Scissors,  V.  1065 

Sclerema,  v.  420 

Soleronysis,  iii.  171 

Sclerotic,  diseases  of,  iii.  86  ;  extraction 
of  cataract  through,  205  ;  infJammation 
of,  86  ;  injuries  of,  89  ;  rupture  of,  89  ; 
staphyloma  of,  114 

Sclerotic  zone  in  keratitis,  iii.  61 

Scolex  of  taeniada,  v.  917 

Scolopendra  and  their  bites,  v.  936 

Scoop  extraction  of  cataract,  iii.  201 

Scoop  for  lithotomy,  iv.  1046 

Scorbutic  ulcer,  i.  188 

Scorbutus,  V.  323 

Scorpion  and  its  bite,  v.  935 

Scott's  bandage,  iv.  12 

Screw  lithotrite,  iv.  1096,  v.  1083 

Scrofula,  i.  351  ;  causes  of,  365  ;  treat- 
ment of,  constitutional,  373  ;  local,  370; 
in  bone,  iii.  778  ;  in  glands,  i.  367,  iii. 
340 
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Scrofulous  abscess,  i.  370;  deposit  in 
eye,  iii.  219  ;  diathesis,  i.  363  ;  disease 
of  joints,  iv.  42  ;  disease  of  testis,  v. 
123  ;  dyspepsia,  i.  363  ;  iritis,  iii.  109  ; 
ophthalmia,  i.  366,  iii.  63 ;  synovitis,  iv. 
16;  ulcer,  i.  186,  369;  of  larynx,  iv. 
562 

Scrotal  hernia. — See  Inguinal 

Scrotum,  cancer  of,  v.  175  ;  elephantiasis 

of,  172,  400;    inflammation  of,  171; 

injuries  of,  ii.  737  ;  cedema  of,  v.  171  ; 

stone  in,  174;  tumours  of,  174 
Scurvy,  i.  189 
Sea-snakes,  v.  939 

Sebaceous  cysts,  i.  514;  in  tympanum,  &c., 
i.  517;  iii.  306;  of  ear,  iii.  268';  of 
mouth,  iv.  455;  deep,  of  neck,  v.  979  ;  of 
face,  V.  957 

Sebaceous  tumours  perforating  the  skull, 
V.  962 

Second  intention,  i.  632 

Secondary  adhesion,  i.  635 ;  apnoea,  v. 
898  ;  cancer,  i.  581  ;  deposits,  i.  262  ; 
eruptions.  463  :  pustular,  468  ;  vesicu- 
lar, 476  ;  gangrene,  163  ;  haemorrhage, 
654 ;  after  ligature  of  artery,  738  ; 
syphilitic  inoculation,  443 ;  syphilis, 
443,  463 

Secretions,  alteration  of,  after  injury  of 

nerves,  iv.  177  ;  reflex,  202 
Section,  Caesarian,  v.  69 
Semilunar  cartilages  of  knee,  subluxation 

of,  ii.  916  ;  fracture  of,  leading  to  loose 

cartilage,  iv.  38 
Seminal  tiux,  v.  160 

Senile  gangrene,  i.  170,  iii.  405;  ampu- 
tation in,  408;  ulcer,  i.  185 

Sense,  organs  of,  their  symptoms  in  refer- 
ence to  diagnosis,  v.  950 

Separation  of  epiphyses,  ii.  39  ;  of  morti- 
fied parts,  i.  155;  subcutaneous,  of  tibia 
and  femur,  in  anchylosis  of  knee  joint, 
iii.  722 

Septicaemia,  i.  297 

Septum  of  nose,  affections  of,  iv.  289  ;  in- 
juries of,  ii.  426 

Sequestra  of  bones  broken  by  gun-shot 
wounds,  classification  of,  ii.  219,  note 

Sequestrum,  iii.  763 

Sero-cystic  tumour. — See  Adenocele. 

Sero-cysts  of  breast,  v.  265 

iSerous  cysts,  i.  506 

Serous  efiusion  between retinaand choroid, 
iii.  131 

Serpents,  venomous,  v.  938  ;  wounds  from, 
i.  676 

Serpiginous  chancre,  i.  428 
Serresfines,  v.  522 

Serum,  characters  of,  in  hernial  sac,  v. 

683 

Setons,  V.  532 ;  in  abscess,  i.  140 ;  in 
bronchocele,  v.  293  ;  in  ununited 
fracture,  ii.  87 ;  in  fistula  or  sinus,  i.  148 
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Setting  of  fractures,  ii.  52 
Seventh  cranial  nerve,  injuries  of  the,  ii. 
336 

Sex,  in  reference  to  calculus,  iv.  1031 ;  to 
diagnosis,  v.  944  ;  to  hernia,  644  ;  to 
lateral  curvature  of  spine,  v.  856 

Shifting  tumour,  i.  551 

Shingles,  v.  331 

Shock,  i.  631  ;   after  operations,   306  ; 

after  gun-shot  wounds,  ii.  136.  See 

also  Collapse 
Short  sight,  iii.  5 

Shot,  injuries  by  various  kinds  of,  ii.  121 
Shotted  sutures,  v.  566 
Shoulder,  amputation  at,  v.  637  ;  diseases 
of,  iv.  96  ;  dislocation  of,  ii.  808  ;  exci- 
sion of,  V.  664  ;  excision  of,  for  gun- 
shot wound,  ii.  220  ;  excision  of,  for 
tumour  of  humerus,  v.  988 
Shoulders,  inequality  of,  in  lateral  cur- 
vature, V.  866 
Sickness  after  chloroform,  i.  307 
Sight,  impairment  of,  iii.  125 
Silver  ligatures  on  arteries,  iii.  467 
Silver,  stain  of  skin  from,  v.  410;  nitrite 

of,  as  a  caustic,  545 
Silver  sutures,  V.  618;  in  plastic  opera- 
tions, V.  665 
Silvester's  method  of  artificial  respira- 
tion, V.  904 
Simple  fracture,  ii.  39 
Sinapisms,  v.  623 
Sinuous  abscess,  i.  144 
Sinus,  i.  141 ;  in  bone,  143.— See  Fistula 
Site  of  hospitals,  v.  1018 
Sixth  cranial  nerve,  injuries  of,  ii.  335 ; 

paralysis  of.  iii.  246 
Skey's  tourniquet,  v.  1073 
Skin,  Diseases  of,  v.  305  ;  for  separate 
affections  see  their  names,  as  Eczema, 
Pustulte;  affections  of  round  joints, 
iii.  765 ;  malformations  of,  v.  823  ; 
pyaemia  in,  i.  266 ;  transplantation  of, 
V.  689. 

Skoda  Professor,  on  the  use  of  blisters 

in  thoracic  inflammation,  i.  82 
Skull,  diseases  of  bones  of,  from  injury, 

ii.  248 ;  fibrous  tumour  of,  v.  969  ; 

fracture  of,  ii.  264  ;  from  gun-shot.  159  ; 

table  of  diseases  of,  v.  966  ;  trephining 

the,  1075 
Sloughing. — See  Gangrene 
Sloughing  phagedaena,  i.  173;  syphilitic 

sores,  426  ;  ulcer,  204 
Small-pox,  phenomena  of,  as  illustrating 

specific  causes  of  inflammation,  i.  63  ; 

inoculation  of,  64;  laryngitis  of,  iv. 

572 

Smell,  loss  of,  reflex,  iv.  197  ;  use  of,  in 

diagnosis,  v.  968 
Snakes. — See  Serpents 
Snow's  inhaler,  v.  486 
Snuffles,  the,  v.  841 
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Social  condition,  in  reference  to  diagnosis, 
V.  945 

Soft  or  passive  clot  in  aneurism,  iii.  429 
Softening  of  bone,  iii.  731 ;  morbid,  of 

bone  (mollities),  794 
Solution  of  cataract,  iii.  168 
Solvents  for  stone,  iv.  1042 
Soot-cancer,  v.  175 

Sore-throat,  quinsy,  iv.  398 ;  of  child- 
hood, 403  ;  malignant,  410;  ulcerated, 
411 

Sound,  beaked,  for  bladder,  iv.  925 

Sounding  for  stone,  iv.  1037 

Sounds  for  bladder,  v.  1081 

Spasm,  after  fracture,  ii.  53 ;  after 
wounds,  655;  in  paraplegia,  iv.  133; 
of  bladder,  908 ;  of  glottis,  594  ;  of 
uretlira,  978 

Spasmodic  aiFections  in  diseased  spine, 
iv.  133  ;  stricture,  iv.  978 

Spastic  contractions,  iii.  660,  689.  692 

Specific  antiphlogistic  remedies,  i.  99 

Speculum  auris,  iii.  261  ;  laryngeal,  iv. 
615;  nasi,  256,  257;  vaginje,  v.  38, 
1085  ;  duck-bill,  v.  38;  use  of,  in 
diagn;)sis,  954 

Speuce  s  method  of  amputation,  v.  607 

Spent-balls,  ii.  128,  131 

Spermatic  cord,  hydrocele  of,  v.  99; 
diffused,  101  ;  injuries  of,  ii.  738;  tu- 
mours of,  V.  168  ;  varicocele,  164 

Spermatorrhoea,  v.  157 

Spermatozoa  in  encysted  hydrocele,  v.  96 

Sphacelus. — See  Gangrme 

Sphincter  ani,  spasmodic  contraction  of, 
iv.  836  ;  operation  for  division  of,  833 

Spiders  and  their  bites,  v.  936 

Spina  bifida,  v.  804 ;  excision  of,  807  ; 
injection  of,  806;  ligature  of,  807; 
false,  809 

Spina  ventosa,  iii.  802 

Spinal  canal,  hsemorrhage  in,  ii.  363 

Spinal  column,  latent  breach  of,  from 
sprain,  ii.  368 

Spinal  cord,  concussion  of,  ii.  370 ;  dis- 
ease of,  from  injury,  374  ;  in  spinal 
disease,  iv.  129  ;  inflammation  of,  after 
fracture,  ii.  377 ;  after  wound,  438 ; 
injuries  of,  in  fracture,  385 

Spinal  instruments,  v.  876 

Spine,  abscess  of,  iv.  113 ;  caries  of, 
iv.  102,  871;  Diseases  of,  102;  dis- 
location of,  ii.  380 ;  fracture  of,  380  ; 
gun-shot  wound  of,  181  ;  hysterical 
affection  of,  i.  381,  iv.  107  ;  injuries 
of,  ii.  355 ;  Lateral  Cukvature  of, 
V.  855.    See  Curvature 

Spiral  bandage,  v.  596 

Spiroptera  hominis,  v.  931 

Spleen,  rupture  of,  ii.  650  ;  tumour  of,  v. 
997  ;  wound  of,  ii.  679 

Splintered  fracture,  ii.  40  ;  from  gun-shot, 
219 


STE 

Splinters  in  gun-shot  wounds,  ii.  121 

Splints,  ii.  56  ;  plaster-of-Paris,  v.  514  ; 
gutta-percha  &e.,  515 

Spontaneous  combustion,  ii.  6 ;  dislocation 
of  hip,  iv.  82  ;  fracture,  iii.  834 

Sprains  of  the  back,  ii.  358  ;  inflamma- 
tion from,  367  ;  lower  extremity,  839  ; 
upper  extremity,  755 ;  of  the  loins, 
360  ;  of  the  neck,  358 

Spray- producer,  iv.  531,  v.  624 

Squamffi,  v.  311,  309 

Squint,  iii.  249 

Staff  for  lithotomy,  iv.  1045,  v.  1081 

Staining  of  veins,  post-mortem,  iii.  355 

Staine  on  conjunctiva,  from  caustic,  iii.  56 

Stakes,  iron  or  wooden,  perforation  of 
bladder  by,  ii.  722 

Stapes,  anchylosis  of,  iii.  312 

Staphyloma  of  iris,  iii.  35,  il6;  of  scle- 
rotic, 114 

Staphyloraphy,  iv.  424 

Starched  splint,  v.  515 

Starvation,  as  cause  of  inflammation,  i. 
58  ;  experiments  on,  v.  899  ;  treatment 
of  inflammation  by,  i.  89 

Stasis  of  blood,  inflammatorj',  v.  755 

Statistics  of  burns,  ii.  12;  of  fracture 
and  dislocation  of  upper  extremity, 
763  ;  of  hospitals,  v.  1049  ;  of  ligature 
of  arteries,  iii.  475  ;  of  ovariotomy,  v.63 

Steatoma,  i.  518 

Steno's  duct. — See  Parotid 

Sterno-clavicular  joint,  disease  of,  iv.  96 

Sterno-mastoid  muscle,  contraction  of, 
see  Wry-neck  ;  division  of,  iii  702  ;  in- 
duration of,  V.  981  ;  tumour  of,  iii,  625 

Sternum  dislocation  of  bones  of,  ii.  566  ; 
fracture  of,  562  ;  resection  of  parts  of, 
V.  992  ;  wound  of,  ii.  577 

Stertor,  phenomena  of,  v.  490 

Stimulants  in  inflammation,  i.  107 

Stings  of  bees,  wasps,  &c.,  v.  937 

Stomach,  blow  on  pit  of,  ii.  620  ;  fistula 
of,  680  ;  foreign  bodies  in,  698  ;  gun- 
shot wound  of,  205  ;  hernia  of,  iv.  729  ; 
rupture  of,  ii.  640  ;  wounds  of,  677 

Stomach-pump,  v.  1078 

Stone. — See  Calculus 

Strabismus,  iii.  249  ;  a  symptom  of  loco- 
motor ataxy,  iv.  210 

Strains  of  muscles,  iii.  621 

Strangulated  hernia. — See  Hernia,  Her- 
niotomy. 

Strangulation,  v.  888;  treatment  of,  910  ; 

of  intestine  protruded  from  wounds,  ii. 

667  ;  of  naevi,  v.  653 
Strapping  the  breast,  v.  236  ;  the  testis, 

120 

Streal field's  forceps  for  the  eye,  v.  1087 
Stricture  of  hernia,  iv.  661,  674  ;  division 
of,  710;  of  intestine,  621  of  oesopha- 
gus, ii.  842  ;  iv.  490  ;  of  rectum,  841 ; 
syphilitic,  848 
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Stricture  of  urethra,  iv.  940  ;  linear,  941  ; 
annular,  941  ;  indurated  annular,  941  ; 
irregular  or  tortuous,  941  ;  locality  of, 
943 ;  causes  of,  945 ;  symptoms  of, 
946  ;  simple,  irritable,  and  contractile, 
949 ;  dilatation  of,  950,  956  ;  continuous 
960;  sudden  ruptvire,  961;  caustic 
treatment,  965  ;  spasmodic,  978  ;  in- 
flammatory, 980;  incision  of,  see  Ure- 
throtomy ;  forcing  of,  991 

Strongylus  gigas,  v.  931 

Strophulus,  V.  361 

Struma    and  Strumous. — See  Scrofula 

and  Scrofulous. 
Strychnia  poisoning,  distinguished  from 

tetanus,  i.  324  ;  effect  of,  in  retarding 

oxidation,  iv.  888 ;  in  bronehoeele,  v. 

293 

Stump,  dressing  of,  after  amputation,  v. 

608 
Stye,  iii.  236 

Style,  passage  of,  for  lachrymal  obstruc- 
tion, iii.  227 
Styptics,  i.  7?5 

Subaponeurotic  cephalsematoma,  v.  963 
Subclavian  artery,  ligature  of,  iii.  559  ; 

in  first  part,  566  ;  left,  ligature  of  first 

part  of,  [615] 
Subclavian  vein,  wound  of,  ii.  450 
Subclavicular  dislocation  of  humerus,  ii. 

819 

Subconjunctival  tissue,  affections  of,  iii. 
52 

Subcoracoid  dislocation  of  humerus,  ii. 
809 

Subcutaneous  injection.   See  Hypodermic. 

ligature,  v.  557  ;  separation  of  tibia  and 

femur,  in  anchylosis  of  knee  joint,  iii. 

722 ;  tubercles  of  nerves,  iv.    153  ; 

wounds,  i.  648 
Subglenoid  dislocation  of  humerus,  ii. 

817 

Subluxation. — See  Dislocation,  piartial 
Submammary  abscess,  i.  131  ;  v.  245 
S  ubmersion . — See  Drowning. 
Subpectoral  abscess,  ii.  567 
Subpericranial  cephalsematoma,  v.  964 
Subperiosteal  excision,  v.  662 
Subspinous  dislocation  of  humerus,  ii. 
820 

Suction,  removal  of  cataract  by,  iii.  200 
Sudamina,  v.  324 

Sudden  death  from  blow  on  epigastrium, 
ii.  620 

Suffocation,  v.  888  ;  treatment,  907 ;  of 

new-born  children,  908 
Suicide,  appearance  of  bullet  wounds  in, 

ii.  132 

Suppression  of  urine,  iv.  879 

Suppuration  i.  9,  115,  260;  v.  784;  in 
burns,  ii.  10  ;  in  the  hand,  ii.  758;  in 
cornea,  iii.  70 ;  in  wounds  of  abdomen, 
ii.  660;  of  bladder,  iv.  894 
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Supra-eoracoid  dislocation  of  humerus,  ii. 
820 

Supra-mammary  abscess,  v.  244 

Supra-pubic  lithotomy,  iv.  1075 

Supra-renal  capsules,  discoloration  from 
disease  of,  v.  408 

Surgical  Diagnosis,  v.  942 

Suspensory  bandage,  v.  511 

Sutures,  i.  640;  v.  516;  in  amputation, 
614  ;  incut-throat,  ii.  453  ;  continuous, 
V.  517  ;  in  wounds  of  abdomen,  ii.  667 ; 
of  intestine,  673  ;  of  scalp,  245  ;  in- 
terrupted, V.  517;  silver  or  wire,  518, 
565  ;  twisted,  620  ;  in  plastic  opera- 
tions, 115;  quilled,  v.  521;  shotted, 
566 

Sutures  (of  the  skull),  separation  of,  ii. 
286 

Swallowed  substances  causing  obstruction 

of  larynx,  ii.  478,  495  ;  v.  907 
Swelling,  inflammatory,  i.  5 
Sycosis,  V.  342 

Syme's  amputation,  v.  601  ;  method  of 
performing  the  old  operation  for  aneur- 
ism, iii.  460 ;  operation  for  stricture, 
iv.  975 

Symphisis  pubis,  disease  of,  iv.  88  ;  pune* 

ture  of  bladder  through,  994 
Symptomatic  erysipelas,  i.  213 
Symptoms  of  disease,  in  reference  to 

diagnosis,  v.  948 
Synchisis,  iii.  140;  sparkling,  141 
Syncope,  i.  766  ,  effects  of,  in  drowning, 

V.  892  ;  from  entrance  of  air  into  heart, 

i.  762 
Synechia,  iii.  18 

Synovial  cysts. — See  Bursa,  Diseases  of. 
Synovial  follicles,  dilatation  of,  v.  1001 
Synovial  membranes,  anatomy  of,  iv.  2  ; 
gelatinous  degeneration  of,  16;  inflam- 
mation of,  acute,  3  ;  chronic,  7  ;  gon- 
orrhoea!, 34  ;  gouty,  29  ;  pysemic,  33 ; 
rheumatic,  22;  scrofulous,  16  ;  syphil- 
itic, 36 

Syphilides,  or  syphilitic  eruptions,  i.  463 
Syphilis,  i.  395  ;  congenital,  iii. 
107;  V.  840;  constitutional,  i.  46]; 
destructive,  426  ;  hereditary,  453,  v. 
840  ;  incubation  of,  407  ;  infantile, 
842 ;  local,  i.  400 ;  in  muscles,  iii. 
625  ;  inoculability  (auto)  of,  i.  408  ;  pa- 
thology of,  i.  397;  primary  varieties  of, 
405  ;  secondary,  443,  463  ;  suppurative, 
400 ;  tertiary,  479  ;  ulcerative,  190, 
400,  427 

Syphilitic  alopecia,  i.  481  ;  affections  of 
bones,  i.  482  ;  of  joints,  i.  482,  iii.  783, 
iv.  36  ;  of  larynx,  iv.  55G ;  of  lip,  iv. 
447  ;  of  lymphatics,i.  402,  411,  414,  iii. 
344  ;  of  meatus  auditorius,  iii.  267  ;  of 
mucous  membranes,  i.  477,  480  ;  of 
muscles,  iii.  625  ;  of  nails,  v.  477  ;  of 
nose,  iv.  271,  278;  of  periosteum,  i. 
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482 ;  of  pharynx,  iv.  485 ;  of  rectum, 
848 ;  of  skin,  i.  480 ;  of  testis,  i. 
483,  V.  114;  of  teeth,  i.  481  ;  of  tym- 
panum, iii.  306  ;  of  tongue,  iv.  225 ; 
of  tonsils,  i.  478  ;  ecthyma,  470  ;  im- 

|.  petigo,  470  ;  inoculation,  404 ;  iritis, 
iii.  102  ;  keratitis,  iii.  67;  lepra,  i.464  ; 
lichen,  464;  iii. 787;  mortification,  394, 
426  ;  onychia,  480  ;  orchitis,  i.  483, 
V.  114  ;  psoriasis,  i.  465  ;  rheumatism, 
iii.  785  ;  roseola,  i.  463  ;  synovitis,  iv. 
36;  tubercle,  i.  405,464  ;  ulcer,  190, 
400,  427,  475 

Syphilization,  i.  404. 

Systemic  infection,  253 


TABLE  for  registration  of  cases,  v.  958 
Teeniada,  v.  917  ;  the  scolex  and  pro- 
glottis, 917;  the  hexacanthus,  917; 
mode  of  propagation,  918 
Tagliacotian  operations,  v.  558 
Talipes  calcaneo-valguS;  iii.  685  ;  equinus, 

682  ;  valgus,  685  ;  varus,  663 
Tannic  acid  as  a  caustic,  v.  545 
Tape-worms. — See  Taniada 
Tapping. — See  Paracentesis,  Hydrocele 
Tarantula  and  its  bite,  v.  936 
Tarsus,  amputation  through,  v.  642  ;  dis- 
eases of  joints  of,  iv.  94 ;  dislocations 
in,  ii.  918  ;  excisions  of  bones  of,  v. 
717  ;  fractures  of,  ii.  893 
Taste,  loss  of,  reflex,  iv.  197 
Taxis. — See  Hernia 
T-bandage,  v.  511 

Teale's  method  of  amputation,  v.  603 

Teale's  suction-curette,  iii.  200,  v.  1087 

Teeth,  cysts  containing,  i.  518 

Teeth  frequently  diseased  in  cases  of  con- 
genital cataract,  iii.  155 

Teeth,  Diseases  connected  with  the, 
iv.  323  ;  difficult  eruption  of  back,  332  ; 
haemorrhage  after  extraction  of,  386  ; 
impaction  of,  336 ;  ligature  of,  in  frac- 
ture of  jaw,  ii.  432  ;  propagation  of 
syphilis,  by  transplantation  of,  i.  445  ; 
syphilitic  disease  of,  481 ;  syphilitic 
peculiarities  of,  in  cases  of  keratitis, 
iii.  68  ;  warty,  iv.  363 

Temperature  in  inflammatory  fever,  i.  23  ; 
iu  injuries  of  nerves,  iv.  173  ;  of  water, 
effects  of,  in  drowning,  v.  893 

Temporal  artery,  bleeding  from,  v.  541  ; 
traumatic  aneurism  of,  iii.  517 

Tem.poro-m axillary  articulation,  disease 
of,  iv.  100 

Tenaculum,  v.  631 

Tendo  Achillis,  division  of,  iii.  676 ;  rup- 
ture of,  645 

Tendons,  inflammation  of,  iii.  646 ; 
minute  changes  in,  in  inflammation,  v. 
773 ;  rupture  of,  ii.  756 ;  iii.  643 ; 
syphilitic  affections  of,  648  ;  tumours, 
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of,  649  ;  union  of,  after  division,  i.  653, 
iii.  644 

Tenotomy,  iii.  663  ;  in  dislocations  of 
foot,  ii.  930 

Tents,  use  of,  in  fistulous  passages,  i.  149 

Tertiary  syphilis,  i.  479 

Testicle,  abscess  of,  i.  132,  v.  117  ;  absence 
of,  V.  72  ;  atrophy  of,  163  ;  bony 
deposit  in,  146  ;  calcareous  deposit  in, 
145;  cancer  of,  139;  cancer  of,  dia- 
gnosis of,  143 ;  changes  of  position 
(natural),  71;  cystic  disease  of,  132; 
cysts  of,  94;  development  of,  71  ;  de- 
velopment of,  imperfect,  72 ;  eufhon- 
droma  of,  136;  fibro-eystic  tumour, 
133;  fibrous  tumour,  138;  functional 
diseases  of,  151  ;  haematocele,  102  ; 
encysted,  105;  hernia  of,  118;  hydro- 
cele, 81,  and  see  Hydrocele;  imperfect 
growth  of,  80;  inflammation  of,  108, 
and  see  Orchitis ;  injuries  of,  ii.  738 ; 
inversion  of,  v.  80 ;  misplaced,  79  ; 
neuralgia  of,  163 ;  removal  of,  148 ; 
retention  of,  74,  and  see  Eetaincd 
testicle;  scrofulous  disease  of,  123; 
supernumerary,  72 ;  suppuration  of, 
117;  syphilitic  disease,  i.  483,  v.  114; 
varicocele,  154;  operations  for,  166 

Test-types  for  the  eye,  iii.  10 

Tetanic  spasm,  rupture  of  abdominal 
muscles  in,  ii.  629 

Tetanus,  i.  309  ;  acute,  310 ;  causes, 
idiopathic,  319  ;  traumatic,  316  ;  in 
gun-shot  wounds,  ii.  239  ;  in  wounds  of 
hand,  759  ;  hysterical,  i.  326 ;  nascen- 
tiura,  313;  puerperal,  314;  reflex,  iv. 
188  ;  symptoms,  table  of,  in  contrast 
with  those  of  hydrophobia,  i.  323 ; 
varieties  of,  313 

Textures,  weakness  of,  a  predisposing 
cause  of  inflammation,  i.  68 ;  changes  in, 
in  inflammation,  v.  765 

Thecal  abscess,  i.  135 

Thermographs,  i.  308 

Thigh,  amputation  of.  v.  650  ;  for  gun- 
shot wounds,  ii.  223 

Thigh-bone. — See  Femur. 

Third  cerebral  nerve,  injuries  of  the,  ii. 
332  ;  paralysis  of,  iii.  246 

Third  intention,  i.  636 

Thompson's  stricture-dilator,  iv.  962  ; 
trocar,  v.  1079 

Thoracic  vessels,  wounds  of,  ii.  610 

Thorax,  viscera  of,  rupture  of,  ii.  615  ; 
abscess  of  wall  of,  v.  991  ;  disease  of 
bones  of,  992:  injuries  of,  ii.  577  ; 
bandage  for,  v.  507 

Thread-worm,  v.  930 

Throat,  injuries  of,  ii.  448 

Thromballosis,  iii.  369 

Thrombus,  iii.  354,  369 

Thumb,  dislocation  of,  ii.  834 ;  amputa- 
tion of,  V.  634 
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Thyroid  arteries,  ligature  of,  iii.  594 

Thyboii)  Gland,  Diseases  of,  v.  287  ; 
extirpation  of,  287 ;  hypertrophy  or 
bronchoeele,  288,  and  see  Bronchocele ; 
pulsating  or  exophthalmic  broncho- 
cele, 295  ;  inflammation,  302  ;  suppu- 
rating cysts,  302  ;  cancer,  303 

Thyroid  hernia. — See  Obturator. 

Tibia,  resection  of,  v.  72-t ;  dislocation  of, 
ii.  914;  fracture  of,  892 

Tibial  arteries,  aneurism  of,  iii.  595; 
ligature  of  anterior,  595 ;  ligature  of 
po-tei'ior,  597 

Tiliialis  anticus  tendon,  division  of,  iii. 
675  ;  posticus  tendon,  division  of,  672 

Tic  douloureux,  iv.  197 

Tinea,  v.  335 ;  ciliaris,  iii.  237  ;  decal- 
vans,  V.  341  ;  favosa,  338 ;  sycosis, 
342 ;  tonsurans,  335 

Tinnitus,  iii.  321 

Toe-nail,  ingrown,  v.  478 ;  evulsion  of, 
479 

Toes,  amputation  of,  v.  639  ;  division  of 
tendons  of,  iii.  724 

ToNGUK,  Diseases  of,  iv.  215;  abscess 
of  220  ;  cancer  of,  226 ;  cracks  of, 
221  ;  extirpation  of,  231  ;  hypertrophy 
of,  216;  inflammation  of,  218;  nnevus 
of,  222  ;  ranula  of,  223  ;  syphilitic 
affections  of,  225 ;  traction  on,  in  ad- 
ministration of  chloroform,  v.  498 ; 
ulceration  of,  iv.  220 

Tongue-tie,  iv.  215 

Tonic  spasms  in  tetanus,  i.  309 

Tonics  in  inflammatory  affections,  i. 
107  ;  in  scrofula,  373 

Tonsil,  abscess  of,  i.  133,  iv.  399  ;  acute 
inflammation,  398;  enlarged,  iii.  286; 
iv.  404;  producing  deformity  of  chest, 
V.  878  ;  ulcer  of,  in  secondary  syphilis, 
i.  478 

Tonsil-guillotine,  v.  1071 
Tonsillitis,  iv.  398;  maligna,  410 
Tooth-pulp,  polypus  of,  iv.  347  ;  sensitive 

growth  of,  after  fracture,  349 
Tooth-tumours,  iv.  349 
Torsion   of   arteries    in  treatment  of 

haemorrhage,  i.  729 
Torticollis,  lii.  699 
Tour  de  maitre,  iv.  952 
Tourniquet,  v.  596  ;  alveolar,  iv.  389 
Trachea,  foreign  bodies  in,  ii.  476,  480  ; 

rupture   of,    464 ;   wounds  dividing, 

447 

Tracheal  forceps,  ii.  494 

Tracheitis  (croup),  iv.  509 

Tracheotomy,  ii.  601  ;  in  bronchocele, 
V.  295  ;  in  croup,  iv.  613  ;  in  diphtheria, 
507  ;  in  laryngitis,  541  ;  in  polypi  of, 
larynx,  583;  syphilitic,  564;  for  foreign 
bodies,  results  of,  ii.  496 

Tracheotomy-canula,  ii.  508,  v.  1077  ;  in- 
troduction of,  ii.  507 
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Trachoma,  iii.  43 

Transfusion,  i.  730 

Transplantation  of  skin,  v.  589 

Transverse  fracture,  ii.  39 

Traumatic  aneurism,  iii.  423,  514  ;  cata- 
ract, iii.  158  ;  eiysipelas,  i.  213  :  fever, 
i.  294  ;  duration  of,  296,  631 ;  symptoms 
of,  294  ;  table  of  cases  of,  299 ;  treat- 
ment of,  298  ;  thermographs,  308  ;  tris- 
mus in,  297;  gangrene,  160;  iritis, 
iii.  96  ;  neuritis,  iv.  151  ;  tetanus,  i.  316 

Treatment,  effects  of,  in  reference  to  dia- 
gnosis, V.  948 

Trelat's  urethrotome,  iv.  970 

Trematoda,  v.  923 

Trephines,  v.  1075;  for  mastoid  process, 

iii.  315 

Trephiningthe  skull,  v.  1075  ;  forabscess 
of  brain,  ii.  351  ;  for  blood  between  bone 
and  dura  mater,  258  ;  for  fracture  of 
skull,  271  ;  forfracture  of  base  of  .'<kull, 
285 ;  for  pus  beneath  the  skull,  250  ; 
for  pus  in  bone,  i.  98  ;  for  gun-shot 
wounds,  176;  results  of,  178 

Trepliining  the  spine,  ii.  407 

Trichiasis,  iii.  235 

Trichina  spiralis,  v.  926  ;  generation  of, 
927  ;  symptoms  of,  927 

Trichiniasis,  iii.  641 

Trichomonas  vaginse,  v.  916 

Tripod,  human,  v.  798 

Trismus,  i.  313;  in  traumatic  fever,  297; 
nascentium,  313 

Trochanter  major,  fractures  of,  ii.  858,  859 

Trocars,  ii.  509,  511,  v.  50 

'  Trophic  nerves,'  i.  40 

True  aneurism,  iii.  414 

Trunk,  appearance  of,  in  lateral  curvature 
of  spine,  v.  863 

Trusses,  iv.  665  ;  in  femoral  hernia,  772 

Tsetse  and  its  bite,  v.  937 

Tubercle,  i.  351  ;  calcareous  degeneration 
of,  356 ;  chemical  characters,  355 ; 
crude,  355  ;  encysted,  353  ;  excreted 
from  mucous  membranes,  356 ;  gray, 
352  ;  in  lymphatic  glands,  367 ;  in- 
oculabilityof,  362 ;  its  relative  frequency 
in  different  organs,  357 ;  microscopic 
characters,  354;  miliary,  353;  mucous, 
478:  in  childhood,  v.  851;  nature  of, 
i.  359  ;  syphilitic,  405,  464  :  of  bladder, 

iv.  902  ;  of  bone,  iii.  780  ;  of  nerves 
(subcutaneous),  iv.  153;  of  prostate, 
936  ;  of  testis,  v.  126;  yellow,  i.  352 

Tubercula,  v.  311,  374 

Tubercular  leprosy,  v.  393 

Tuberous  cystic  tumours. — See  Adenoceh. 

Tumours  and  Cancer,  causes  of,  i.  500 ; 
classification  of,  496  ;  composition  of, 
502 ;  innocent  and  malignant,  497 ; 
source  of  new  gi-owths,  499  ;  structure 
of  (microscopic),  plates  and  explanation, 
611 
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TuMOUES,  i.  505  ;  cartilaginous,  530;  eon- 
genital,  V.  834  ;  and  see  Enchondroma  ; 
colloid,  575  ;  cystic,  i.  505  ;  erectile, 
541  ;  fatty,  518  ;  and  see  Fatty  tumour; 
fibro-celliilar,  522  ;  fibrous,  527  ;  float- 
ing, 550  ;  glandular,  539  ;  glioma,  526; 
innocent,  605 ;  keloid,  v.  40-1 ;  malig- 
nant, 552  ;  and  see  Cancer ;  myeloid, 
535 ;  myxoma,  525  ;  neuralgic,  549  ; 
osseous,  636  ;  and  see  Exostosis  ;  phan- 
tom, 561  ;  psammoma,  526 ;  pulsating, 
550;  recurrent,  546;  vascular,  541; 
villous,  575 ;  of  various  organs  and 
systems,  see  their  names 

Tunica,  vaginalis  testis,  loose  bodies  in, 
V.  106  ;  and  see  Hydrocele  Hernia. 

Tuning-fork,  phenomena  observed  by,  in 
affections  of  the  tympanum,  iii.  292 

Twins,  joined,  v.  797 

Twisted  intestine,  iv.  604  ;  suture,  v.  520 

Tympani  membrana,  affections  of,  iii. 
269  ;  artificial  deposits  in,  274 ;  ex- 
amination of,  269  ;  incision  of,  275  ; 
inflammation  of,  270;  injuries  of,  269; 
perforation  of,  276  ;  polypus  of,  281  ; 
relaxation  of,  273 ;  rigidity  of,  273 ; 
ulceration  of,  274  ;  by  foreign  body  in 
the  ear,  ii.  422 

Tympanum,  affections  of,  iii.  292  ;  affec- 
tions of  ossicula  of,  312;  acute  in- 
flammation of  mucous  membrane  of, 
294 ;  deposits  in,  306 ;  membranous 
bands  in,  30/ ;  mucus  accumulated 
within,  297,  304  ;  obstruction  of,  302  ; 
rigidity  of  mucous  membrane  of,  309 

Typhus,  susceptibility  to,  under  the  in- 
fluence of  starvation,  i.  69 

Typhoid  fever,  laryngitis  of,  iv.  671 

Tyrrell's  hook,  iii.  119 


ULCERATION,  i.  146  ;  of  bladder,  iv. 
895;  of  bone,  iii.  751  ;  in  tertiary 
syphilis,  i.  483  ;  of  cartilage,  iv.  5"  ; 
'  of  cornea,  i.  152,  iii.  35,  74;  of  intes- 
tines in  burn,  ii.  11,  20  ;  of  nerves,  iv. 
152;  of  rectum  and  anus,  834  ;  of  scars, 
667  ;  of  stomach,  ii.  681  ;  of  tongue, 
iv.  220 ;  of  tonsils,  in  secondary 
syphilis,  i.  478  ;  from  anaemia,  i.  43  ; 
from  secondary  syphilis,  475 
Ulcerative  syphilitic  inflammation,  i.  475. 
Ulceks,  i.  179;  cancerous,  197,  558; 
cancroid,  195 ;  chronic,  indolent,  or 
callous,  202  ;  cold,  185  ;  eczematous, 
184;  exuberant,  200;  gouty,  189; 
hasmorrhagic,  201;  healthy,  182;  in- 
flamed 201;  inflammatory,  183;  lu- 
pous, 193  ;  neuralgic  or  irritable,  201  ; 
oedematous  or  weak,  200  ;  phagedaenio 
or  sloughing,  204 ;  rheumatic  (of 
bone),  iii.  793 ;  rodent,  cancroid,  or 
lupoid,  i.  195;  scorbutic,  188;  scrofu- 
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lous,  186,369;  senile,  185;  syphilitic, 
190,  400,  427,  iii.  787  ;  varicose,  199 

Ulcus  elevatura,  i.  407 

Ulna,  dislocation  of,  ii.  832  ;  fractures  of, 
791,  794,  800  ;  of  coronoid  process, 
790  ;  of  olecranon  process,  789 

Ulnar  artery,  aneurism  of,  iii.  648  ;  liga- 
ture of,  549 

Ulnar  nerve,  wound  of,  v.  679 

Umbilical  hernia,  iv.  727  ;  operation  for 
strangulated,  730 ;  radical  cure  of, 
730 

Umbihcal  vein,  inflammation  of,  iii.  372. 

Umbilicus,  fistula  at,  v.  819;  malforma- 
tions, patent  urachus,  820 ;  warty 
tumour  of,  819 

Union  of  wounds,  i.  302,  632  ;  adhesive, 
632;  defective,  658;  diseases  of,  658: 
by  granulation,  633  ;  immediate,  632  ; 
by  secondary  adhesion,  635  ;  under  a 
scab,  636 ;  of  fractures,  ii.  67  ;  by 
bridges  of  bone,  70 ;  by  provisional 
callus,  71  ;  by  granulation,  74 ;  of 
compound  fractures,  74 ;  of  complicated 
fractures,  78  ;  of  fractures  of  base  of 
skull,  ii.  286 

Universal  erysipelas,  i.  220 

Unreduced  dislocation,  ii.  104 

Ununited  fracture,  ii.  79 

Upper  extremity. — See  Extremity. 

Upper  jaw. — See  Jaw. 

Upper  third  of  femur  fracture  of,  ii.  863 

Urachus,  patent,  v.  820 

Uranoplasty. — See  'Palate,  hard. 

Urate-of-ammonia  calculus,  iv.  1021 

Urates,  deposits  of,  in  urine,  iv.  1005 

Ureter,  malformation  of,  iv.  880  ;  mor- 
bid CO  iditions  of,  880  ;  ruptui-e  of,  ii. 
654,  280 

Urethra,  abscess  of,  iv.  981  ;  absence  of, 
938;  fistula  of,  983;  laceration  of, 
by  instruments,  ii.  731  ;  in  chordae, 
733  ;  in  stricture,  iv.  998;  by  violence 
(rupture),  ii.  726  ;  inflammation,  v. 
186;  malformation,  iv.  938;  spasm, 
978  ;  stricture,  940,  and  see  Stricture  ; 
tumours,  980 ;  wounds,  ii.  726.  See 
also  Calculus. 

Urethra,  female,  dilatation  of,  orlitJiectasy, 
iv.  1087  ;  haemorrhoids  or  vascular  tu- 
mours of,  V.  1  ;  stricture  of,  v.  1067 

Urethritis,  causes  of,  v.  186 

Urethroplasty,  iv.  988 

Uretliro-rectal  fistula,  iv.  986  ;  congenita], 
V.  811 

Urethrotomes,  iv.  968 

Urethrotomy,  iv.  967 

Urethro-vaginal  flstula,  v.  65 

Uric-acid  calculus,  iv.  1020;  deposits  in 
urine,  1004 

Uric-oxide  calculus,  iv.  1022  ;  deposits  in 
urine,  1006 

Urinary  abscess,  iv.  981  ;  Calculi,  1002 
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deposits,  1003;  fistula,  983;  organs. 
Diseases  of,  867  ;  diseases  of,  in  frac- 
tured spine,  ii.  399  ;  gun-shot  wounds 
of,  ii.  211  ;  organs,  symptoms  referred 
to,  their  importance  in  diagnosis,  t. 
952 

Urine,  blood  in,  iv.  873  ;  cancer-cells  in, 
935  ;  changes  in,  in  enlarged  prostate, 
922  ;  deposits  in,  1003  ;  extravasation 
of,  from  ruptured  bladder,  ii.  716 ; 
from  ruptured  kidney,  653  ;  from  rup- 
tured ureter,  654 ;  from  ruptured 
urethra,  727,  iv.  998  ;  incontinence  of, 
908;  overflow  of,  911;  retention  of, 
947,  989 ;  retention  of  in  female, 
v.  1067  ;  hysterical,  i.  383  ;  suppression 
of,  iv.  879 

Uro-stealith  calculus,  iv.  1030 

Urticaria,  v.  319 

Utero,  fracture  in,  ii.  37  ;  v.  833 

Uterus,  cancer  of,  v.  23  ;  cervix,  excision, 
of,  26;  fibrous  tnmoiir  of,  11;  gonor- 
rhoea! inflammation  of,  214  ;  injuries 
of  impregnated,  viz.  contusion,  ii.  743  ; 
rupture  in  parturition,  744 ;  wounds, 
741  ;  of  unimpregnated,  741 ;  malfor- 
mations, V.  3  ;  polypus,  9  ;  prolapsus, 
37 

Uvula,  relaxed,  iv.  411 


VACCINATION,  V.  542  ;  syphilis  con- 
veyed in,  i.  458  v.  843 
Vagina,  cancer  of,  V.  2  8  ;  contracted  cicatrix 
of,  585 ;  foreign  bodies  in,  ii.  750  ;  in- 
jiiries  of,  747  ;   laceration   in  coitu, 
749 ;   laceration  in  parturition,  748  ; 
laceration  with  protrusion  of  viscera, 
669  ;   malformations,  v.  3  ;  parasitic 
infusoria  in,  903  ;  tumours  of,  in  in- 
fancy, 851.    See  also  Leucorrhma. 
Vaginal  fistulae,  v.  65  ;  hernia,  iv.  790 ; 
lithotomy,  1089;  process,  see  Perito- 
neum; speculum,  v,  38,  1085 
Valsalva's  treatment  of  aneurism,  iii.  435 
Varicocele,  v.  164 

Varicose  aneurism,  iii.  524;  ulcer,  i.  199; 

veins,  iii.  376 
Varix,  aneurismal,  iii.  524  ;  arterial,  535 ; 

of  lymphatics,   51;   oi  veins,  376; 

species  of,  381 
Vas  deferens,  rupture  of,  ii.  739 ;  deficiency 

of,  V.  72 

Vascular  tumour,  i.  541  ;  of  bone,  iii. 

809  ;  of  breast,  v.  267  ;  of  gum,  iv. 

345 ;  of  jaw,  469 ;  of  scalp,  948  ;  of 

urethra  (female),  v.  1 
Vault  of  the  skull,  fracture  of,  ii.  264  ; 

watery  discharge  from,  in  injuries  of 

the  head,  294 
Vectis  scoop  for  extraction  of  cataract,  iii. 

203 

Vegetations,  syphilitic,  v.  436 


Veins,  atrophy  of,  iii.  375  ;  coagulation 
in,  359  ;  concretions  in,  373  ;  degene- 
ration of  coats  of,  375  ;  Diseases  of, 
363 ;  early  observations  on,  353 ; 
entrance  of  air  into,  i.  756;  hypertro- 
phy of,  iii.  374  ;  inflammation  of,  363  ; 
morbid  anatomy  of,  according  to  old 
writers,  364 ;  obstruction  of,  359 ; 
parasites  in,  390  ;  post-mortem  stain- 
ing of,  355;  umbilical,  inflammation  of, 
372  ;  varix  of,  376;  wounds  of,  i.  755, 
iii.  367 

Venesection,  v.  639  ;  in  gun-shot  wounds 

of  chest,  ii.  201 
Venom,  effects  of,  on  the  blood,  i.  680 
Venom  of  serpents,  its  nature  and  effects. 

V.  940 

Venemons  insects,  v.  936  ;  serpents,  i. 

676,  V.  938 
Venous  nsevi,  i.  543 
Ventilation  of  hospitals,  v.  1019,  1025 
Ventral  hernia,  ii.  630,  661,  iv.  727 
Vermale's  method  of  amputation,  v.  699 
Verruca. — See  Wart 
Vernica  necrogenica,  i.  671 
Vertebrae. — See  Spine 
Vertebral  artery,  ligature  of,  iii.  569 
Vesicants,  v.  524 
Vesication,  v.  783 
Vesico-intestinal  fistula,  iv.  895 
Vesico-prostatic  calculus,  iv.  1083 
Vesico-rectal  fistula,  iv.  986 
Vesico-uterine  and  vaginal  fistula,  v.  65 
Vesiculae,  v.  309,  324 
Vesiculse  seminales,  affections  of,  v.  169 
Vesicular  eruptions,  syphilitic,  i.  475 
Vesicular  polypus  of  nose,  iv.  293 
Vessels,  Wounds  of,  i.  712  ;  of  thoracic 

parietes,   ii.   577,   610 ;  hsemorrhage 

from  diseased,  i.  713;  injuries  of,  i. 

731 

Vibices,  v.  322 

Vicarious  menstruation,  i.  717 
Vienna  paste,  v.  530 

Villous  tumour,  i.  675 ;  of  bladder,  iv. 

899  ;  of  rectum,  862 
Violence,  mechanical  and  chemical,  causing 

inflammation,  i.  33 
Viper,  bite  of,  i.  676 
Viperine  snakes,  their  characters,  v.  938 
Viscera. — See  Abdomen,  Pelvis,  Thorax 
Vision,  impaired,  iii.  125 
Vitiligo,  V.  410 

Vitreous   body,   diseases  of,    iii.   140 ; 

hsemorrhage  into,  after  extraction  of 

lens,  184 
Vohnlus,  iv.  604 

Vomit,  nature  of,  in  hernia,  iv.  687 
Vulva,  injuries  of,  ii.  750;  malignant 

disease    of,    v.    28  non-malignant 

diseases  of,  30 
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"IT7"AIST,  distortion  of,  in  lateral  curva- 
V)      ture,  V.  863 

Wakley's  stricture-instruments,  iv.  961 
Wards,  proportion  of  hospital,  v.  1033 
Warts,  V.  434  ;  cadaveric,  436  ;  confluent, 
436  ;  subungual,  434  ;  venereal,  435  ; 
of  the  eyelids,  iii.  240 ;  of  the  larynx, 
iv.  675  ;  of  the  scalp,  v.  437  ;  in  child- 
hood, 851 

Warty  tumour  of  cicatrices,  i.  668;  of 
gum,  iv.  347  ;  of  teeth,  353  ;  of  umbi- 
licus, V.  819 

Wasp-stings,  v.  937 

Water  cancer,  i.  159 

Water  cure,  i.  100 

Watery  discharges  in  injuries  of  head,  ii. 
287 

Wax,  accumulated,  in  ear,  iii.  261 
Weak  ulcer,  i.  200 
Webbed  fingers,  v.  824 
Weiss's  lithotrite,  v.  1083 
Wells's  trocar,  v.  1079 
Wet  brain,  i.  337 

Wet-nurses,  infection  of,  by  syphilitic 
children,  v.  844  ;  from,  to  infants,  842 

White  swelling,  v.  659 

Whitlow,  iii.  646 

Wind-contusions,  ii.  135 

Windage  of  cannon-balls,  ii.  134 

Winged  catheter,  iv.  930 

Wire  sutures,  v.  618,  565 

Wire  treatment  of  aneurism,  iii.  512 

Wisdom  teeth,  difficult  eruption  of,  iv. 
332 

Wiseman's  method  of  amputation,  v.  595 
Women,  Surgical  Diseases  of,  v.  1 
Woolwich,  plan  of  Herbert  hospital  at,  v. 
1028 
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Woorali  or  Woorara  poison,  attempts  to 
cure  tetanus  by,  i.  334 ;  in  gun-shot 
wounds,  ii.  240 

Worms,  irritation  of,  in  tetanus,  i.  319 

Wounds,  i.  626  ;  contused,  647  ;  dissect- 
ing, 670  ;  Gun-shot,  ii.  115  ;  incised,  i. 
626;  lacerated,  648;  poisoned,  648, 
670 ;  punctured,  646 ;  subcutaneous, 
648 ;  complications  of,  652  ;  increased 
number  of,  in  modem  battles,  ii.  119; 
inflammation  of,  i.  659  ;  treatment  of, 
by  diluted  carbolic  acid,  i.  74  ;  union 
of,  302,  632;  defective,  658;  from 
diseased  animals,  684;  from  healthy 
animals,  675,  v.  935-940 ;  of  special 
organs,  see  their  names 

Wrist,  amputation  at,  v.  635 ;  diseases 
of,  iv.  99  ;  dislocations  at,  ii.  832  ;  ex- 
cision of,  V.  680  ;  for  gun-shot  wound,  ii. 
221 ;  fractures  near,  795 

Wry-neck,  congenital,  iii.  699 ;  paralytic, 
706 ;  spasmodic,  706 ;  from  diseased 
spine,  707 

Wiitzer's  operation  for  radical  cure  of 
hernia,  iv.  667 


XANTHINE  or  xanthic  oxide  deposit, 
iv.  1006  ;  calculus,  1022 
Xerodermata,  v.  311,  411 


yAWS,  V.  403 


ZINC,  nilphate  of,  as  caustic,  v.  546  ; 
chloride  of,  548 


THE  END. 
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Theoretical  and  Practical,  in  Treati.es  by  various  Authors.  Edited  by 
T.  Holmes,  M.A.,  Surgeon  and  Lecturer  on  Surgery,  St.  George's 
Hospital.  Second  Edition,  thoroughly  revised,  with  numerous  Woodcuts, 
Lithographs,  and  Chromolithographs  ;  in  all  472  Illustrations.  In  Five 
Volumes,  8vo,  price  One  Guinea  each. 

*.^*  Each  Volume  may  be  had  separately,  as  follows  :  — 
Vol.  I.,  price  21s.,  comprises  all  the  articles  on  General  Pathology 
contained  in  the  First  Volume  of  the  previous  Edition  down  to  the  end 
of  "Collapse,"  with  the  addition  of  Mr.  Croft's  essay  on  Hectic  and 
Travmiatic  Fever  and  the  After-Treatment  of  Operations,  which  formed 
part  of  the  Appendix  to  the  previous  Edition. 

Vol.  II.,  price  21s.,  comprises  all  the  Treatises  in  the  previous  Edition 
relating  to  General  and  Special  Injuries. 

Vol.  III.,  price  21s. — Diseases  of  the  E3'e  and  Ear,  of  the  Organs  of 
Circulation,  Muscles,  and  Bones. 

Vol.  IV.,  price  21s. — Diseases  of  the  Organs  of  Locomotion,  of  Inner- 
vation, of  Digestion,  of  Respiration,  and  of  the  Urinary  Organs. 

Vol.  v.,  price  21^-. — Diseases  of  the  Genital  Organs,  of  the  Breast,  Thyroid 
Gland,  and  Skin;  Operative  Surgery;  APPENDIX  of  Miscellaneous 
Subjects  ;  with  a  General  Alphabetical  Index  to  the  whole  ^York,  and  a 
List  of  the  Authors. 


WORKS  ON  MEDICINE,  SURGERY,  &-c. 


/^NATOMY,  DESCRIPTIVE  AND  SURGICAL. 

By  Henry  Gray,  F.R.S.,  late  Lecturer  on  Anatomy  at  St.  George's 
Hospital.  With  nearly  400  large  "Woodcuts ;  those  in  the  First  Edition 
after  Original  Drawings  by  Dr.  Carter,  from  Dissections  made  by  the 
Author  and  Dr.  Carter  ;  the  additional  Drawings  in  the  Second  and 
subsequent  Editions  by  Dr.  Westmacott. 

Fifth  Edition,  by  T.  Holmes,  M.A.,  Surgeon  and  Lecturer  on  Surgery, 
St.  George's  Hospital  ;  with  an  Introduction  on  General  Anatomy  and 
Development  by  the  EDITOR.    Royal  8vo,  28j. 

COOPER'S  DICTIONARY  OF  SURGERY  AND 

ENCYCLOP.<CDIA  OF  SURGICAL  SCIENCE. 
New  Edition,  brought  down  to  the  present  time.    By  Samuel  A.  Lane, 
Surgeon  to  St.  Mary's,  and  Consulting  Surgeon  to  the  Lock  Hospitals  ; 
Lecturer  on  Surgery  at  St.  Mary's  Hospital ;  assisted  by  various  Eminent 
Surgeons.    Vol.  II.,  8vo,  completing  the  Work.  [N'early  ready. 

OUTLINES  OF  PHYSIOLOGY,  HUMAN  AND 

COMPARATIVE. 

By  John  Marshall,  F.R.S.,  Professor  of  Surgery  in  University 
College,  London ;  Surgeon  to  the  University  College  Hospital.  With 
122  Woodcut  Illustrations.    2  vols,  crown  8vo,  32J. 


PHYSIOLOGICAL  ANATOMY  AND  PHYSIO- 
LOGY OF  MAN. 

By  Robert  B.  Todd,  M.D.,  and  William  Bowman,  F.R.S.,  of  King's 
College.    With  numerous  Illustrations.    Vol.  II.  8vo,  25^. 

Vol.  I.  New  Edition  by  Dr.  Lionel  S.  Beale,  F.R.S.,  in  course  of 
pubHcation,  with  numerous  Plates  (some  coloured)  and  Woodcut  Illus- 
trations.   Parts  I.  and  II.  in  8vo,  price  "js.  6d.  each. 

(COMPARATIVE   ANATOMY   AND  PHYSIO- 
LOGY OF  THE  VERTEBRATE  ANIMALS. 

By  Richard  Owen,  F.R.S.,  Superintendent  of  the  Nat.  Hist.  Depart- 
ments, British  Museum.     3  vols.  8vo,  with  1,472  Woodcuts,  73^.  6d. 

Vol.  I.  Fishes  and  Reptiles,  with  452  Woodcuts,  2IJ-. 
Vol.  II.  Warm-blooded  Vertcln-ates,  with  406  Woodcuts,  2ij-. 
Vol.  hi.  Mammalia,  including  Man,  with  copious  Indexes  to  the 
whole  work,  and  614  Woodcuts,  31^.  ()d. 

^  MANUAL  OF  CHEMICAL  PHYSIOLOGY, 

Including  its  Points  of  Contact  with  Pathology.  By  J.  Louis  W. 
Thudichum,  M.D.,  M.R.C.P.    i  vol.  8vo.  [Nearly  ready. 
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LECTURES    ON    THE    PRINCIPLES  AND 

PRACTICE  OF  PHYSIC, 

Delivered  at  King's  College,  London,  by  Sir  Thomas  Watson,  Bart., 
M.D.,  F.R.S.,  Hon.  LL.B.  Cantab.,  Hon.  D.C.L.  Oxen.,  &c.,  Physician- 
in-Ordinary  to  the  Queen.  Fifth  Edition,  revised  and  enlarged,  with  \yfo 
Plates.     2  vols.  8vo,  price  36^. 

"  There  is  no  text-book  of  the  kind  with  which 


we  are  acquainted  that  is  so  healthy  in  its  tone, 
so  pure  in  its  style,  so  graphic  in  its  history  of 


cases,  and  altogether  such  pleasant  reading  as 
Watson's  Practice  of  Physic. 

The  Lancet. 


(COPLAND'S   DICTIONARY    OF  PRACTICAL 

MEDICINE  : 

Comprising  Special  Pathology,  the  Principles  of  Therapeutics,  the  Nature 
and  Treatment  of  Diseases,  Morbid  Structures,  and  the  Disorders  especi- 
ally Incidental  to  Climates,  to  Races,  to  Se.^,  and  to  the  Epochs  of  Life  ; 
with  an  Appendix  of  Approved  FormulEE.  Abridged  from  the  larger 
work  by  the  Author,  assisted  by  J.  C.  Copland,  M.R.C.S.,  and  brought 
down  to  the  present  state  of  Medical  Science.    8vo,  price  36^. 

QR.  DOBELL'S  REPORTS  on  the  PROGRESS 

OF  PRACTICAL  AND  SCIENTIFIC  MEDICINE, 

In  different  parts  of  the  World,  contributed  by  numerous  and  distinguished 

Coadjutors  : — 
Vol.  I.  for  the  Year  1869,  8vo,  price  iSj. 
Vol.  II.  for  the  Year  1870,  8vo,  price  i8j-. 

JTARADAY  AS  A  DISCOVERER. 

By  John  Tyndall,  LL.D.,  F.R.S.  Second  and  Cheaper  Edition,  with 
Two  Portraits.    Fcap.  8vo,  price  3J.  6d. 

"J^HE   LIFE  AND  LETTERS  OF  FARADAY. 

By  Dr.  Bence  Jones,  Secretary  of  the  Royal  Institution.  With  Portrait  and 
8  Woodcuts.    Second  Edition,  thoroughly  revised.    2  vols.  8vo,  price  281. 

"PHE  ROYAL  INSTITUTION: 

Its  Founder  and  its  First  Professors.  By  Dr.  Bence  Jones,  Honoraiy 
Secretary.    Post  8vo,  price  12s.  6d. 

ANALYSIS     OF     THE     PHENOMENA  OF 

THE  HUMAN  MIND. 

By  James  Mill.  A  New  Edition,  with  Notes  Illustrative  and  Critical,  by 
Alexander  Bain,  Andrew  Findlater,  and  George  Grote.  Edited, 
with  additional  Notes,  by  John  Stuart  Mill.    2  vols.  8vo,  2?>s. 
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J\N  INTRODUCTION  TO  MENTAL  PHILO- 
SOPHY, 

On  the  Inductive  Method.    By  J.  D.  MoRELL,  LL.D.    8vo,  I2s. 

THE   SENSES   AND   THE  INTELLECT. 

By  Alexander  Baix,  LL.D.,  Professor  of  Logic  in  the  University  of 
Aberdeen.    Third  Edition,  with  numerous  Emendations.    8vo,  15^. 

]^/[ENTAL  AND  MORAL  SCIENCE: 

A  Compendium  of  Psychology  and  Ethics.  Second  Edition.  By  the  same 
Author.    Crown  8vo,  ioj-.  6d. 

J\N  EXAMINATION  OF  SIR  W.  HAMILTON'S 

PHILOSOPHY, 

And  of  the  Principal  Philosophical  Questions  discussed  in  his  Writings. 
By  John  Stuart  Mill.    Third  Edition.  8vo,  i6s. 

A    SYSTEM   OF  LOGIC,   RATIOCINATIVE  AND 

IXDUCTIVE  ; 

Being  a  Connected  View  of  the  Principles  of  Evidence  and  the  Methods  of 
Scientific  Investigation.  By  the  same  Author.  Seventh  Edition.  2  vols. 
8vo,  price  25^. 

J^ILLICK'S  HANDBOOK  OF  MILL'S  LOGIC. 

Crown  8vo,  3;'.  6c/. 

gTEBBING'S  ANALYSIS  OF  MILL'S  LOGIC. 

i2mo,  3J-.  61/. 

J^OGIC,  DEDUCTIVE  AND  INDUCTIVE. 

By  Alexander  Bain,  LL.D.,  Professor  of  Logic  in  the  University  of 
Aberdeen.  In  Two  Parts,  crown  8vo,  price  JOs.  6d.  Each  Part  may  be 
had  separately  : — 

P.\RT  I.,  Deduction,  price  4J-.  ;  Part  II.,  Induction,  price  6^-.  6d. 

"J'HE    HISTORY   OF    PHILOSOPHY  FROM 

THALES  TO  COMTE. 

By  George  Henry  Lewes.  Fourth  Edition,  conected  and  partly  re- 
written.   2  vols.  Svo,  price  32^. 

SYSTEM    OF    LOGIC,    AND    HISTORY  OF 

LOGICAL  DOCTRINES. 

By  Dr.  Friedrich  Ueberweg,  Professor  of  Philosophy  in  the  University 
of  Konigsberg.  Translated  from  the  German,  with  Notes  and  Appendices, 
by  Thomas  M.  Lindsay,  M.A.,  F.R.S.E.,  Examiner  in  Philosophy  to  the 
University  of  Edinburgh.    Svo,  price  16^. 
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LECTURES  ON  SURGICAL  PATHOLOGY. 

Delivered  at  the  Royal  College  of  Surgeons  of  England.  By  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.,  &c.,  Serjeant- Surgeon  to  the  Queen, 
Surgeon  in  Ordinary  to  the  Prince  of  Wales,  Surgeon  to  St.  Bartho- 
lomew's Plospital.  The  Third  Edition,  revised  and  re-edited  by  the 
Author  and  W.  Turner,  M.  B.,  Professor  of  Anatomy  in  the  University 
of  Edinburgh.    8vo,  with  131  Woodcuts,  price  21^. 

PULMONARY  CONSUMPTION;  ITS  NATURE, 

VARIETIES,  AND  TREATMENT  : 

With  an  Analysis  of  One  Thousand  Cases  to  exemplify  its  Duration.  By 
C.  J.  B.  Williams,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College  of  Phy- 
sicians ;  Senior  Consulting  Physician  to  the  Hospital  for  Consumption, 
Brompton;  and  by  C.  T.  Williams,  M.A.,  M.D.  Oxon. ;  Fellow  of  the 
Royal  College  of  Physicians;  Physician  to  the  Hospital  for  Consumption, 
Brompton.    Post  8vo,  price  ioj.  (id. 

CONSUMPTION   AND    THE    BREATH  RE- 

BREATHED ; 

Being  a  Sequel  to  the  Author's  Treatise  on  Consumption.  By  Henry 
MacCormac,  M.D.,  Consulting  Physician  to  the  Belfast  Hospital.  8vo, 
price  Is.  6d. 

^  TREATISE  ON  MEDICAL  ELECTRICITY, 

THEORETICAL  AND  PRACTICAL  ; 

And  its  Use  in  the  Treatment  of  Paralysis,  Neuralgia,  and  other  Diseases. 
By  Julius  Althaus,  M.D.,  Member  of  the  Royal  College  of  Physicians  ; 
Fellow  of  the  Royal  Medical  and  Chirurgical  Society ;  Senior  Physician  to 
the  Infirmary  for  Epilepsy  and  Paralysis.  Second  Edition,  revised  and 
for  the  most  part  re-written ;  with  a  Plate  and  62  Woodcuts.  Post  Svo, 
price  i<,s. 

J^OTES   ON   THE  TREATMENT   OF  SKIN 

DISEASES. 

By  Robert  Liveing,  M.A.  and  M.D.  Cantab.  Demonstrator  on  Diseases 
of  the  Skin  and  Senior  Assistant-Physician  to  Middlesex  Hospital. 
Second  Edition,  with  Additions.     iSmo,  price  2s.  6d. 

^HE    CLIMATE    OF     THE     SOUTH  OF 

FRANCE  AS  SUITED  TO  INVALIDS  ; 

With  Notices  of  Mediterranean  and  other  Winter  Stations.  By  C.  T. 
Williams,  M.A.,  M.D.,  Oxon.  ;  Assistant-Physician  to  the  Hospital  for 
Consumption  at  Brompton.  Second  Edition,  revised  and  enlarged ; 
with  Frontispiece  and  Map.    Crown  Svo,  price  6s. 
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QN  CHRONIC  BRONCHITIS, 

Especially  as  connected  with  GOUT,  EMPHYSEMA,  and 
DISEASES  of  the  HEART. 

ByE.  Headlam  Greenhow,  M.D.,  F.R.C.P.,  &c.,  Consulting-Physician 
to  the  Western  General  Dispensary,  Physician  to,  and  Lecturer  on  the 
Principles  and  Practice  of  Medicine  at,  the  IVIiddlesex  Hospital.  8vo,  Js.  6d. 


CLINICAL  LECTURES  ON  DISEASES  OF  THE 

LIVER,  JAUNDICE,  AND  ABDOMINAL  DROPSY. 

By  Charles  Murchison,  M.D.,  F.R.S.,  &c.,  Physician  and  Lecturer  on 
the  Practice  of  Medicine,  Middlesex  Hospital.  Post  8vo,  with  25  Wood- 
cuts, price  los.  6d. 


(^LINICAL   RESEARCHES    ON   DISEASE  IN 

INDIA. 

By  Charles  Morehead,  M.D.,  Surgeon  to  the  Jamsetjee  Jeejeebhoy 
Hospital.     Second  Edition,  thoroughly  revised.    8vo,  21s, 


QN  CANCER:  ITS  ALLIES  AND  COUNTER- 
FEITS. 

By  Weeden  Cooke,  Sui-geon  to  the  Cancer  Hospital  and  to  the  Royal 
Free  Hospital.    With  12  Coloured  Plates.    8vo,  12s.  6d. 


J^ODENT  CANCER; 

With  Photographic  and  other  Illustrations  of  its  Nature  and  Treatment. 
By  Charles  H.  Moore,  F.R.C.S.,  Vice-President  of  the  Royal  Med. 
and  Chir.  Soc.  of  Lond.,  Surgeon  to  the  Middlesex  Hospital  and  to  St. 
Luke's  Hospital  for  Lunatics.    Post  8vo.  6^. 


^HE    SKIM-MILK    TREATMENT    OF  '  DIA- 

BETES  AND  BRIGHT'S  DISEASE  ; 

With  Clinical  Observations  on  the  Symptoms  and  Pathology  of  these 
Affections.  By  Arthur  Scott  Donkin,  M.D.  Edin.,  M.D.  Durham,  &c. 
Lecturer  on  Medical  Jurisprudence  and  Toxicology  in  the  University  of 
Durham.    Crown  8vo.  price  10s.  6d. 
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J)ISEASES  OF  THE  KIDNEY,  HAEMATURIA, 

AND  DIABETES. 

By  W.  HowsHiP  Dickinson,  M.D.  Cantab.,  Fellow  of  the  College  of 
Physicians,  Physician  to  the  Hospital  for  Sick  Children,  Assistant-Physician 
to  St.  George's  Hospital.    8vo,  with  Illustrations.  [/«  the  Press. 

*»*  This  work  is  the  Second  Edition  of  the  Author's  Volume  intitled 
''^Albuminuria,"  partly  re-written,  and  with  such  additions  as  are  suffi- 
cient to  render  it  a  comprehensive  treatise  on  Renal  Disease. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYE- 

LIDS  ; 

Their  Immediate  and  Remote  Effects.  By  George  Lawson,  F.R.C.S., 
Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  Moorfields,  and 
Assistant-Surgeon  to  the  Middlesex  Hospital.  8vo,  with  92  Woodcuts, 
price  1 2 J.  ()d. 

QN  SPINAL  WEAKNESS  AND  SPINAL  CUR- 

VAT U RES  ;  their  Early  Recognition  and  Treatment. 

By  W.  J.  Little,  M.D.,  &c..  Founder  and  formerly  Senior  Medical 

Officer  of  the  Royal  Orthopoedic  Hospital.    8vo,  with  10  Woodcuts,  5^. 

f^YSTERIA;  ^ 

Remote  Causes  of  Disease  in  General ;  Treatment  of  Disease  by  Tonic 
Agency;  Local  or  Surgical  Fomis  of  Hysteria,  &c.  Six  Lectures  delivered 
to  the  Students  of  St.  Bartholomew's  Hospital.  By  F,  C.  Skey,  F.R.S., 
&c. ,  Consulting  Surgeon  to  St.  Bartholomew's  Hospital.  Third  Edition. 
Crown  8vo,  ^s. 

gT.  BARTHOLOMEW'S  HOSPITAL  REPORTS, 

With  Illustrations  in  Lithography  and  Woodcuts.  Vols.  I,  to  VII.  8vo, 
price  is.  6d.  each  volume. 

^HE    DIAGNOSIS    AND    TREATMENT  OF 

•  DISEASES  OF  WOMEN,  INCLUDING  THE  DIAGNOSIS 
OF  PREGNANCY. 

By  Graily  Hewitt,  M.D.,  Professor  of  Midwifery  and  Diseases  of 
Women,  University  College,  and  Obstetric  Physician  to  the  Hospital, 
President  of  the  Obstetrical  Society  of  London.  Second  Edition,  revised, 
and  for  the  most  part  re- written  j  with  116  Illustrations  engraved  on 
Wood.    8vo,  ZdfS. 
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'pHE  DUBLIN  PRACTICE  OF  MIDWIFERY. 

By  Henry  Maunsell,  M.D.,  formerly  Professor  of  Midwifery  in  the 
Royal  College  of  Surgeons  in  Ireland.  New  Edition,  enlarged  and  revised. 
Edited  by  T.  M.  Madden,  M.R.I.A.,  &c.,  Senior  Assistant-Physician  to 
the  Dublin  Lying-in-Hospital.    Fcap.  8vo,  ^s. 

fJINTS  TO  MOTHERS  FOR  THE  MANAGE- 
MENT OF  THEIR  HEALTH  DURING  PREGNANCY 
AND  IN  THE  LYING-IN   ROOM  : 

With  Hints  on  Nursing,  &c.  By  Thomas  Bull,  M.D.  New  Edition, 
revised  and  enlarged.    Fcap.  5^-. 

XHE  MATERNAL  MANAGEMENT  OF  CHILDREN 
IN  HEALTH  AND  DISEASE. 

By  the  same  Author.    New  Edition,  revised  and  enlarged.     Fcap.  ^s. 


QN     THE     SURGICAL    TREATMENT  OF 

CHILDREN'S  DISEASES. 

By  T.  Holmes,  Surgeon  and  Lecturer  on  Surgery,  St.  George's  Hospital, 
and  Surgeon-in-Chief  to  the  Metropolitan  Police.  Second  Edition, 
thoroughly  revised ;  with  Additional  Chapters  on  Orthopredic  Surgery 
and  Paracentesis  Thoracis.  With  9  Chromolithographic  Plates  and  112 
Woodcut  Illustrations  from  Original  Drawings.    8vo,  21s. 

LECTURES  ON  THE  DISEASES  OF  INFANCY 

AND  CHILDHOOD. 

By  Charles  West,  M.D.,  &c..  Physician  to  the  Hospital  for  Sick 
Children.    Fifth  Edition,  revised  and  enlarged.    8vo,  i6j-. 


fjOW  TO  NURSE  SICK  CHILDREN; 

Containing  Directions  which  may  be  found  of  service  to  all  who  have 
the  Charge  of  the  Young.  By  Charles  West,  M.D.,  &c..  Physician 
to  the  Hospital  for  Sick  Children.    Third  Edition.     Fcap.  Bvo,  is.  6d. 


QN  SOME  DISORDERS  OF  THE  NERVOUS 

SYSTEM  IN  CHILDHOOD. 

Being  the  Lumleian  Lectures  delivered  before  the  Royal  College  of  Physi- 
cians in  March  1871.  By  Charles  West,  M.D.,  &c..  Fellow  and  Senior 
Censor  of  the  College  ;  Physician  to  the  Hospital  for  Sick  Children.  Crown 
8vo,  price  5^. 
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JSjOTES  ON  LYING-IN  INSTITUTIONS; 

With  a  Proposal  for  Organising  an  Institution  for  Training  Midwives  and 
Midwifery  Nurses.  By  Florence  Nightingale.  With  Five  Plans. 
Square  crown  8vo,  price  'Js.  6d. 

]SjOTES  ON  HOSPITALS. 

By  the  same  Author.  Third  Edition,  enlarged,  and  for  the  most  part  re- 
written.   Post  4to,  with  13  Plans,  i8j. 


"J^HOMSON'S  CONSPECTUS  OF  THE  BRITISH 

PHARMACOPCEIA. 

Twenty-fifth  Edition,  corrected.  By  Edmund  Lloyd  Birkett,  M.D., 
&c..  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 
i8mo,  6s. 


DR.  PEREIRA'S  ELEMENTS  OF  MATERIA 

MEDICA  AND  THERAPEUTICS, 

Abridged,  and  adapted  for  the  use  of  Medical  and  Pharmaceutical  Prac- 
titioners and  Students  ;  and  con. prising  all  the  Medicines  of  the  British 
Pharmacopoeia,  with  such  others  as  are  frequently  ordered  in  Prescriptions 
required  by  the  Physician.  Edited  by  Robert  Bentley,  M.R.C.S., 
F.L.S.,  &c.,  Professor  of  Materia  Medicaand  Botany  to  the  Pharmaceutical 
Society  of  Great  Britain  ;  Professor  of  Botany  in  King's  College,  London  : 
and  by  Theophilus  Redwood,  Ph.D.,  F.C.S.,  Professor  of  Chemistry 
and  Pharmacy  to  the  Pharmaceutical  Society  of  Great  Britain.  With  126 
Woodcuts.    Bvo,  price  25 


DICTIONARY   OF   CHEMISTRY   AND  THE 

ALLIED  BRANCHES  OF  OTHER  SCIENCES. 

By_ Henry  Watts,  F.R.S.,  Editor  of  the  Journal  of  the  Chemical  Society, 
assisted  by  eminent  Scientific  and  Practical  Chemists.    5  vols.  8vo,  ^7  3^-. 
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SUPPLEMENT  TO    WATTS'S  DICTIONARY 

OF  CHEMISTRY; 

Bringing  the  Record  of  Chemical  Discovery  down  to  the  end  of  the  year 
1869  ;  including  also  several  Additions  to,  and  Corrections  of,  former 
results  which  have  appeared  in  1870  and  1871.  By  Henry  Watts,  B.  A., 
F.  R.S.,  F.C.S.,  assisted  by  eminent  Scientific  and  Practical  Chemists, 
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Crown  8vo,  price  Js.  6d. 

A  COURSE  OF  PRACTICAL  CHEMISTRY, 
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and  Illustrations.    Crown  8vo,  with  Plate  and  108  Woodcuts,  los.  6d. 
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F.  R.S.    3  vols.  8vo,  with  numerous  Woodcuts,  3/.  13^-. 


]y[ANUAL  OF  GEOLOGY. 
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]y[ANUAL  OF  PRACTICAL  ASSAYING. 
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Vol.  II.    Copper  and  Iron,  with  273  Woodcuts,  price  36j-, 

Vol.  III.  Steel,  Fuel,  and  Supplement,  with  145  Woodcuts,  31J.  6(/. 


jyjANUAL  OF  CORALS   AND  SEA  JELLIES 

{Ccelentei-ata).  By  J.  R.  Greene,  B.A.  Edited  by  J.  A.  Galbraith, 
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WooSTER.    Svo,  with  above  12,000  Woodcuts,  price  \is. 
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